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 23.50

Wet    orangeish   light   brown   medium
dense   fine   to  medium  grained  SAND
with  abundant  shell  fragments present.
(Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 34.50

 35.00

Orangeish      whitish      brown      highly
weathered   soft   to  medium  hard  rock
SILTSTONE      with     abundant     shell
fragments present. (Cretaceous).

NOTES

1) End  of borehole at 35.0m below ground
level.

2) Final depth of HW casing at 33.50m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHL202B      0.00 to 23.00m       BOX 1 of 3 

   



BD-BHL202B      23 to 33.55m        BOX 2 of 3 



BD-BHL202B      33.55 to 35.0m       BOX 3 of 3 
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 1.50

 0.00

 5.50

Moist   pinkish   light   brown   apparently
dense   fine  to  coarse  grained  gravelly
SAND   with  abundant  shell  fragments.
(Hydraulic Fill).

Moist light orangish greyish brown dense
fine   to   medium   grained   SAND   with
abundant shell fragments. (Hydraulic Fill).

As above but very dense.
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GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular

Wash
Bore

SPT

Wash
Bore

SPT

Wash
Bore

SPT

Wash
Bore

SPT

Wash
Bore

SPT

Wash
Bore

SPT

Wash
Bore

SPT

1.50

1.95

3.00

3.45

4.50

4.95

6.00

6.45

7.50

7.95

9.00

9.45

10.50

-

100

-

100

-

100

-

89

-

71

-

60

-

62

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

N=32*

-

N=33*

-

N=46*

-

N=56*

-

N=65*

-

N=68*

-

N=72*

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
Drill

Method
and
Size

Depth
(m)

Mate-
rial
Re-

covery
(%)

Core
Re-

covery
(%)

RQD
(%)

Test
Results

Set
No.

Incli-
nation

(°)

Spac-
ing

Joint
shape

Rough-
ness

Fill
type



Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHL203
Sheet 2 of 5

HOLE No: BD-BHL203
Sheet 2 of 5

JOB NUMBER: 07-395JOB NUMBER: 07-395

 16.35

Boulders  of  bluish grey to brown slightly
to  medium  weathered  medium  hard to
very    hard    rock    Tillite.   (Quay   Wall
Rockfill).
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 26.75

 28.00

Moist  blackish  brown  stiff sandy CLAY.
(Harbour Beds).

Wet  light orangish dark brown becoming
light   reddish   dark   brown   with  depth
dense    slightly   silty   SAND.   (Harbour
Beds).
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 36.50

 38.50

As  above  but  light  reddish  dark brown
and very dense.

As above but dense.
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 46.25

 47.50

 49.70

 51.10

As  above  but  greyish  brown  and  very
dense. (Residual Cretaceous).

Brown highly weathered thinly to medium
bedded  closely  to  medium  jointed very
soft      to      soft     rock     SILTSTONE.
(Cretaceous).

Olive  greenish  grey medium weathered
thinly   to   medium   bedded   closely   to
medium  jointed  soft  rock  SILTSTONE.
(Cretaceous).

NOTES

1) End    of   borehole   at   51.10m   below
ground level.

2) Final  depth  of HW casing at 27.3m and
NW casing to 46.0m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.

4) Defective  SPT's  shown  as  N=60*  are
considered unrepresentative of the insitu
material.

5) Therefore  BD-BHL203  is to be redrilled
as   BD   BHL203B   (BD  BHL230A  was
positioned     and     relocated     as    BD
BHL203B before drilling could start).
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Wet  very  dark  grey  brown  firm  to stiff
slightly silty CLAY. (Harbour Beds).

Wet   dark   brown   firm   slightly  clayey
slightly sandy SILT. (Harbour Beds).

Wet   dark   grey  brown  speckled  white
loose   to   medium  dense  silty  medium
grained SAND. (Harbour Beds).
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NOTES

1) End  of borehole at 43.0m below ground
level.

2) Final depth of NW casing at 41.50m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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 2.00

 0.00
Moist    light    reddish    greyish    brown
apparently  loose  fine  to coarse grained
SAND   with  abundant  shell  fragments.
(Hydraulic Fill).

Moist     light     greyish     brown    loose
becoming  medium dense with depth fine
to  medium  grained SAND with tiny shell
fragments. (Hydraulic Fill).
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 15.45

Boulders     of     bluish    grey    medium
weathered  hard  rock  Tillite. (Quay Wall
Rockfill).
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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 24.00

 29.80

Wet  brownish  dark grey firm to stiff silty
CLAY. (Harbour Beds).

Wet  light orangish brown medium dense
silty  fine  to  medium grained SAND with
tiny shell fragments. (Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 36.50

 37.55

 40.55

 42.05

As above but very dense.

Light  greyish brown highly to completely
weathered  thinly to medium bedded and
closely  to  medium jointed very soft rock
SILTSTONE. (Cretaceous).

Olive     greenish     dark     grey    highly
weathered  thinly to medium bedded and
closely   to   medium   jointed   soft   rock
SILTSTONE. (Cretaceous).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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NOTES

1) End    of   borehole   at   42.05m   below
ground level.

2) Final depth of NW casing to 37.10m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.

4) BH-BHL203.5  located midway between
BHL203 and BHL204.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
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BD-BHL203.5      0.0 to 12.00m       BOX 1 of 4 

   



BD-BHL203.5      12.00 to 26.60m       BOX 2 of 4 



BD-BHL203.5      26.60 to 34.55m       BOX 3 of 4 



BD-BHL203.5      34.55 to 42.05m       BOX 4 of 4 
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 7.00

 0.00
Wet  light  brown  speckled black orange
and     blotched    grey    dense    coarse
becoming  fine to medium grained SAND
with     some     tiny     shell    fragments.
(Hydraulic Fill).

As above but very dense.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 14.95

 20.00

Boulders   and   gravel   of   bluish   grey
stained     brown    slightly    to    medium
weathered   medium  hard  to  hard  rock
Tillite. (Quay Wall Rockfill).

Wet   greyish   brown   speckled   orange
white   and   black   very  dense  medium
becoming  fine  grained  SAND  with  tiny
shell fragments. (Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 22.50

Wet  light orangish brown speckled white
and  black  very  dense  fine  to  medium
grained    SAND   containing   tiny   shell
fragments. (Harbour Beds).
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 33.55

 35.10

 37.60

 39.10

 40.60

 42.60

Wet  greyish  brown  apparently very stiff
sandy CLAY. (Residual Cretaceous).

Wet  orangey  brown  dense fine grained
silty       SAND.      Residual      Siltstone.
(Cretaceous).
Shelby refused at 35.10m.

Brown  completely  to  highly  weathered
thinly   to   medium   bedded   closely   to
medium      jointed      very     soft     rock
SILTSTONE. (Cretaceous).

As    above    but    medium    to   slightly
weathered   medium  bedded  closely  to
medium jointed soft to medium hard rock
fine  grained  SANDSTONE  with  fossils
present. (Cretaceous).

Brown  completely  to  highly  weathered
thinly   to   medium   bedded   closely   to
medium   jointed  fine  grained  soft  rock
SILTSTONE. (Cretaceous).

33

34

35

36

37

38

39

40

41

42

-

-

-

-

-

-

<1

<1

<1

<1

-

-

-

-

-

-

2

3

2

1

0 1 2 3 4 5

-

-

-

-

-

-

-

-

-

-

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHL204
Sheet 4 of 5

HOLE No: BD-BHL204
Sheet 4 of 5

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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NOTES

1) End    of   borehole   at   42.60m   below
ground level.

2) Final depth of NW casing at 36.0m.

3) Borehole grouted with cement bentonite
grout  to 14m BGL and slotted standpipe
surrounded with sand installed from 14m
BGL to ground level.

4) Defective  SPT's  shown  as  N=60*  are
considered unrepresentative of the insitu
material.

5) Therefore  BD-BHL204  is to be redrilled
at BD-BHL204A.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHL204      0.0 to 9.05m        BOX 1 of 4 

   



BD-BHL204      9.05 to 22.55m       BOX 2 of 4 



BD-BHL204      22.55 to 35.10m       BOX 3 of 4 



BD-BHL204      35.10 to 42.60m       BOX 4 of 4 
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Moist  greyish  brown medium dense and
occasionally    loose    fine    to   medium
grained  SAND  with tiny shell fragments.
(Hydraulic Fill).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 15.45

 0.00

Boulders   of   bluish   grey   occasionally
stained     brown     medium    weathered
medium  hard  to  hard rock Tillite. (Quay
Wall Rockfill).
Boulders  are  mixed  with brown sand at
depth 17.82-18.00m.
Blackish   grey   apparently   firm  to  stiff
CLAY    at   depths   19.50-21.00m   and
21.00-22.50m.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 22.50

 24.00

 24.45

 27.80

 32.45

Solid tube. No recovery.

No recovery. SPT.

Wet brownish grey medium dense fine to
medium   grained  SAND  with  tiny  shell
fragments. (Harbour Beds).

Wet     orangish     brown     occasionally
blotched dark grey medium dense fine to
medium   grained  SAND  with  tiny  shell
fragments. (Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregularNWD4
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 33.00

 33.45

 34.00

 35.00

 36.00

Wet  light  to  dark grey apparently stiff to
very  stiff  slightly sandy CLAY. (Harbour
Beds).

Wet  light  grey stiff slightly sandy CLAY.
(Harbour Beds).

Wet  light  to  dark grey apparently stiff to
very  stiff slightly sandy CLAY with a very
thin  lense  of  brown apparently medium
dense to dense SAND. (Harbour Beds).

Shelby and SPT. No recovery.

Wet    reddish   brown   apparently   very
dense    micaceous    fine   grained   silty
SAND. (Residual Cretaceous).

NOTES

1) End    of   borehole   at   36.00m   below
ground level.

2) Final depth of NW casing at 35.50m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
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BD-BHL204A      0.0 to 18.00m       BOX 1 of 3 

   



BD-BHL204A      18.00 to 24.55m       BOX 2 of 3 



BD-BHL204A      34.55 to 36.00m       BOX 3 of 3 
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Moist  brownish  grey medium dense fine
to   medium   grained  SAND.  (Hydraulic
Fill).
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 16.50

 0.00

 20.00

 21.50

Boulders  and  gravel consisting of bluish
grey    slightly    to   medium   weathered
medium  hard  to  hard rock Tillite. (Quay
Wall   Rockfill).  With  some  dark  brown
apparently dense sandy CLAY.

Wet   brown  apparently  medium  dense
slightly   clayey   silty   SAND.   (Harbour
Beds). (Logged from the wash sample).
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 30.40

 32.50

Wet  brown becoming brownish grey stiff
slightly    sandy   silty   CLAY.   (Harbour
Beds).

Wet    greyish    brown   medium   dense
slightly   silty   fine   to   medium  grained
SAND. (Harbour Beds).
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 37.80

 40.75

Wet  orangish  brown medium dense fine
becoming     coarse     grained     SAND.
(Harbour Beds).

Olive  greenish  dark  grey  completely to
highly    weathered    thinly   to   medium
bedded  closely  to  medium  jointed  soft
rock  SILTSTONE  with fossils and shells
present. (Cretaceous).

NOTES

1) End    of   borehole   at   40.75m   below
ground level.

2) Final depth of HW casing at 37.50m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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BD-BHL205      0.0 to 12.00m       BOX 1 of 4 

   



BD-BHL205      12.00 to 25.70m       BOX 2 of 4 



BD-BHL205      25.70 to 36.40m       BOX 3 of 4 



BD-BHL205      36.40 to 40.75m       BOX 4 of 4 
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 4.00

 0.00
Moist   orangish   brown   loose   fine   to
coarse     grained     SAND    with    shell
fragments. (Hydraulic Fill).

Moist  to wet light greyish brown medium
dense   fine   to  medium  grained  SAND
with tiny shell fragments. (Hydraulic Fill).
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 16.50

 19.50

Boulders     of     bluish    grey    medium
weathered   medium  hard  to  hard  rock
Tillite. (Quay Wall Rockfill).

Wet  dark  brown  stiff slightly silty CLAY.
(Harbour Beds).
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 22.25

Wet  orangish light brown medium dense
fine  to medium grained SAND. (Harbour
Beds).
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 37.50

 38.50

 41.05

Wet   blackish   dark  brown  stiff  slightly
sandy CLAY. (Residual Cretaceous).

Olive    greenish   blackish   dark   brown
completely  weathered  thinly to mediuim
bedded  closely  to  medium  jointed very
soft rock SILTSTONE. (Cretaceous).
Bands  of  light  grey  medium weathered
medium hard rock SILTSTONE at depths
39.41-39.55m and 40.05-40.20m.
Bands   of   olive   greenish   dark  brown
highly  weathered  soft rock SILTSTONE
at depth 40.20-41.05m.
Fossils and shells are common.

NOTES

1) End    of   borehole   at   41.05m   below
ground level.

2) Final depth of NW casing at 38.0m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Geopractica

Daniel B
SAP
Rev 0
MSJA3.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

90°
N
10/09/2008
20/10/2008
11/02/09  15:18
..\BHOLES\BD509A~1.TXT

ELEVATION :
X-COORD :
Y-COORD :

3.758 (m) CD
3306689.890
-1923.350

dot.PLOT 5003   J&W
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BD-BHL206      0.0 to 12.00m       BOX 1 of 4 

   



BD-BHL206      12.00 to 25.00m       BOX 2 of 4 



BD-BHL206      25.00 to 36.55m       BOX 3 of 4 



BD-BHL206      36.55 to 41.05m       BOX 4 of 4 
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 0.15

 0.00

 0.45

Concrete.

Crusher Run.

Moist  greyish brown medium dense with
zones  of  loose,  fine to medium grained
SAND. (Hydraulic Fill).
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
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 15.45

 16.50

Boulders and gravel consisting of greyish
blue,    unweathered,   hard   rock   Tillite
within  medium dense SAND. (Quay Wall
Rockfill).

Wet  yellowish brown medium dense fine
to     medium     grained     SAND     with
occasional   small   fragments  of  shells.
(Harbour Beds).
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 29.50

Wet    yellowish   brown   dense   slightly
clayey SAND. (Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
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 33.55

 35.00

 37.00

Dark  grey  to  black highly to completely
weathered very soft rock SILTSTONE. St
Lucia Formation. (Cretaceous).

Yellowish  brown  mottled  olive and grey
streaked  and  speckled  white  very  soft
rock   SILTSTONE   with  bands  of  very
dense  silty  sand and medium hard rock
SANDSTONE.   Well   preserved,  fossils
and shell fragments. (Cretaceous).

Olive to dark greyish green completely to
highly     weathered     very     soft    rock
SILTSTONE   with  bands  of  completely
weathered   apparently  very  dense  silty
SAND. (Residual Cretaceous).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
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GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
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 54.55

NOTES

1) End    of   borehole   at   54.55m   below
ground level.

2) Final depth of NW casing at 33.0m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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 5.05

 0.00
Slightly    moist    medium    dark   brown
speckled   black   and   orange   medium
dense  SAND  with  tiny  shell fragments.
(Hydraulic Fill).

Slightly   moist   to  moist  brownish  grey
speckled   black   medium  dense  SAND
with tiny shell fragments. (Hydraulic Fill).
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 15.00

 18.00

 19.80

Boulders    and    gravel    consisting    of
purplish   grey   to  blue  grey  slightly  to
medium   weathered   hard   rock   Tillite.
(Quay Wall Rockfill).

Wet  slightly  brownish dark grey medium
dense  fine  grained SAND with tiny shell
fragments. (Harbour Beds).

Wet slightly pinkish to greyish light brown
medium   dense  fine  to  coarse  grained
SAND. (Harbour Beds).
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 34.15

 37.10

Wet  dark  grey stiff silty CLAY. (Harbour
Beds).

Wet  slightly  greyish  brown  stiff  slightly
sandy CLAY. (Harbour Beds).

Dark   grey   highly   weathered  thinly  to
medium    bedded   closely   to   medium
jointed  soft  rock  SILTSTONE  with  tiny
shell fragments. (Cretaceous).
With   occational   bands   of   light   grey
medium   weathered  closely  to  medium
bedded  closly  jointed medium hard rock
SILTSTONE.
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 68.00

NOTES

1) End    of   borehole   at   68.00m   below
ground level.

2) Final depth of HW casing at 37.16m and
NW casing at 47.0m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.
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BD-BHL208      0.0 to 16.50m       BOX 1 of 6 

   



BD-BHL208      16.5 to 29.30m       BOX 2 of 6 



BD-BHL208      29.30 to 39.50m       BOX 3 of 6 



BD-BHL208      39.50 to 50.30m       BOX 4 of 6 



BD-BHL208      50.30 to 62.90m       BOX 5 of 6 



BD-BHL208      62.90 to 68.00m       BOX 6 of 6 
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 1.50

 0.00
Wet  reddish  orangey  brown apparently
loose  to  medium  grained  dense fine to
medium SAND. (Hydraulic Fill).

Wet  mid  greyish  brown  speckled white
medium   dense   with   occasional   very
dense   bands   medium   grained  SAND
with  sparse  shell  fragments. (Hydraulic
Fill).
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 18.00

Gravel   and   boulders   of   bluish   grey
slightly    weathered    hard   rock   Tillite.
(Quay Wall Rockfill).
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 24.50

 26.80

 30.45

Wet   dark   olive  grey  firm  slightly  silty
CLAY. (Harbour Beds).

Wet  dark  grey  brown  very  stiff slightly
silty    slightly   sandy   CLAY.   (Harbour
Beds).

Wet  greyish  mid grey dense clayey fine
grained SAND. (Harbour Beds).
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 33.00

 33.50

 38.00

 39.00

Wet   very  dark  grey  brown  apparently
very  firm  slightly  silty  CLAY.  (Harbour
Beds).

Light  to  dark  brown  medium  to  highly
weathered   thinly   to   medium   bedded
closely to medium jointed soft to medium
hard rock SILTSTONE.(Cretaceous).
Shelby refused at 33.50m.

Wet   dark   olive   grey   speckled  white
apparently   very   dense   slightly  sandy
SILT with well preserved shell fragments.
(Residual Cretaceous).

Dark   grey   medium  weathered  fine  to
medium  grained medium jointed thinly to
medium    bedded   medium   hard   rock
SILTSTONE  with  some shell fragments
and fossils. (Cretaceous).
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 45.25

As  above,  but  highly weathered closely
to medium jointed soft rock.
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 56.00

NOTES

1) End    of   borehole   at   56.00m   below
ground level.

2) Final   depth   of   HW  casing  at  32.0m
whilst standing.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.

4) Driller's  log indicates that the boreholes
collapsed  after 56.0m. The hole was left
to  stand  for  2 days at a depth of 56.0m
between 6/6/08 and 9/6/08 with casing at
32.0m only.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :
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LD
Rev 0
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..\BHOLES\BD5C9A~1.TXT
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3306617.719
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dot.PLOT 5003   J&W

HOLE No: BD-BHL209HOLE No: BD-BHL209

55

56

<1 4

0 1 2 3 4 5

-

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHL209
Sheet 6 of 6

HOLE No: BD-BHL209
Sheet 6 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar
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VWJ-very wide spacng IRR-irregular
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BD-BHL209      0.0 to 15.00m       BOX 1 of 5 

   



BD-BHL209      15.00 to 30.55m       BOX 2 of 5 



BD-BHL209      30.55 to 41.00m       BOX 3 of 5 



BD-BHL209      41.00 to 53.00m       BOX 4 of 5 



BD-BHL209      53.00 to 59.00m       BOX 5 of 5 



Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHL210
Sheet 1 of 6

HOLE No: BD-BHL210
Sheet 1 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

 0.12

 0.00

 8.50

Concrete.

Wet  medium dark brown speckled black
and  white  medium  dense  fine  grained
silty   SAND   with  tiny  shell  fragments.
(Hydraulic Fill).

As above but loose.
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 11.50

 13.50

 15.00

 18.00

 19.50

As above but medium dense.

Slightly  moist brown medium dense silty
SAND   with   some   small   boulders  of
bluish  grey  medium weathered medium
hard   to   hard  rock  Tillite.  (Quay  Wall
Rockfill).

No    recovery:   Anticipate   (Quay   Wall
Rockfill).

Wet    dark   brownish   grey   apparently
medium  dense  fine grained silty SAND.
(Harbour  Beds).  (Logged from the wash
sample).

Wet  brownish  black  apparently  firm  to
stiff  fissured  silty  CLAY  with  lenses of
very stiff material. (Harbour Beds).
No  SPT  taken by Contractor in the clay.
The    borehole    was   redrilled   as   BD
BHL210A.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 26.50

As above but very stiff.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 33.00

 43.50

Wet  light  to  medium dark brown to light
brown   blotched   black,   loose   fine   to
medium   grained  silty  SAND.  (Harbour
Beds).
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CF -cleaved MHR-medium hard rock
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 46.30

 46.50

 47.95

 48.00

Wet   brownish   black   stiff  silty  CLAY.
(Harbour Beds).

Dark  bluish  grey  fine  grained  medium
weathered,   medium   hard   rock  highly
fractured SILTSTONE. (Cretaceous).

Wet   dark   brown   apparently   medium
dense        silty       SAND.       (Residual
Cretaceous).

Dark      blueish     grey     fine     grained
moderately    weathered   medium   hard
highly          fractured          SILTSTONE.
(Cretaceous).

Wet  black  highly  weathered  closely  to
medium  jointed  thinly  bedded  soft rock
SILTSTONE. (Cretaceous).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 56.50

 58.00

 59.50

As   above   but   highly  weathered  with
zones  of  completely  weathered,  highly
fractured,   very   soft  rock  SILTSTONE
(recovered      as      small     fragments).
(Cretaceous).

Black    highly    weathered    closely    to
medium  jointed thinly to medium bedded
soft rock SILTSTONE. (Cretaceous).

NOTES

1) End    of   borehole   at   59.50m   below
ground level.

2) Final depth of HW casing at 46.0m

3) Borehole grouted with cement bentonite
grout    to    14m    BGL   and   a   slotted
standpipe   surrounded   with  sand  was
installed from 14m BGL to ground level.

4) BD-BHL210    is    to    be   redrilled   as
BD-BHL210A   due   to  no  SPT  sample
recovery in the clay material.
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregularNWD4
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BD-BHL210      0.0 to 21.00m       BOX 1 of 5 

   



BD-BHL210      21.00 to 30.45m       BOX 2 of 5 



BD-BHL210      30.45 to 43.50m       BOX 3 of 5 



BD-BHL210      43.50 to 53.86m       BOX 4 of 5 



BD-BHL210      53.86 to 59.50m       BOX 5 of 5 
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 10.00

 0.00
Moist   brownish   grey   medium   dense
becoming   dense   with   depth   fine   to
medium   grained  SAND  with  tiny  shell
fragments. (Hydraulic Fill).

Moist    greyish   brown   dense   fine   to
medium   grained  SAND  with  tiny  shell
fragments. (Hydraulic Fill).

Scale
1:50

1

2

3

4

5

6

7

8

9

10

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
0 1 2 3 4 5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHL210A
Sheet 1 of 4

HOLE No: BD-BHL210A
Sheet 1 of 4

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
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 18.00

 18.50

 19.50

Boulders   of   bluish  dark  grey  medium
weathered   medium  hard  to  hard  rock
Tillite. (Quay Wall Rockfill).

Wet greyish brown dense fine to medium
grained SAND. (Harbour Beds). (Logged
from the wash sample).

Wet  brownish dark grey very stiff slightly
silty CLAY. (Harbour Beds).
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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LF -laminated CJ -close spacing PLA-planar
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 34.00

 35.70

Wet   brownish   grey  to  reddish  brown
medium  dense  fine  to  medium grained
slightly silty SAND. (Harbour Beds).

NOTES

1) End    of   borehole   at   35.70m   below
ground level.

2) Final depth of NW casing at 31.0m.

3) Borehole      backfilled     with     cement
bentonite grout to ground level.

4) Borehole carried out to take SPTs in the
clay omitted in borehole BD-BHL210 and
to obtain further samples of the clay.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
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GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHL210A      0.0 to 12.00m       BOX 1 of 4 

   



BD-BHL210A      12.00 to 23.15m       BOX 2 of 4 



BD-BHL210A      23.15 to 33.70m       BOX 3 of 4 



BD-BHL210A      33.70 to 35.70m       BOX 4 of 4 
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 5.50

 0.00

 7.00

Wet     light     brown     medium    dense
becoming  dense with depth, slightly silty
fine  to medium grained SAND. (Harbour
Beds).

As   above   but   very   dense.  (Harbour
Beds).

Wet  yellowish  brown very dense slightly
silty   fine   to   medium   grained  SAND.
(Harbour Beds).
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 18.50

 20.19

Dark   olive   grey   completely  to  highly
weathered    medium    bedded    closely
jointed    very    soft   rock   SILTSTONE.
Shells     and    fossil    fragments    fairly
common.      (Cretaceous)      St     Lucia
Formation.

Wet  olive  to grey dense silty micaceous
fine SAND. (Residual Cretaceous).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
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 30.79

Dark olive grey highly weathered thinly to
medium    bedded   closely   to   medium
jointed    very    soft   rock   SILTSTONE.
(Cretaceous).
Note:  medium hard to hard rock band at
32.6-32.8m.  Fossil  shell fragments fairly
common.
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
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 32.81

 40.31

 41.31

Wet  olive  to grey dense silty micaceous
fine SAND. (Residual Cretaceous).

Dark  and  light  olive  grey completely to
highly       weathered      with      medium
weathered bands generally very soft rock
with  thin  bands of (100 to 300mm thick)
medium   hard   rock   SILTSTONE   with
fossil   shell   fragments   fairly  common.
(Cretaceous). Core recovery very poor.

Wet  olive  to grey dense silty micaceous
fine SAND. (Residual Cretaceous).
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 43.76

 44.31

 48.30

 49.31

 53.81

Pale  olive grey medium weathered thinly
to  medium  bedded  closely  to  medium
jointed    medium    hard   to   hard   rock
SILTSTONE. (Cretaceous).
Note:    Fossil    shell    fragments    fairly
common.

Dark olive grey with occasional light olive
grey   bands  highly  weathered  medium
bedded  with  zones  of  wide  and  thinly
bedded  medium  jointed with widely and
closely   jointed   zones   very   soft  rock
SILTSTONE. (Cretaceous).
Note:   Bands  of  medium  hard  to  hard
rock     at    44.81-45.15m;    45.7-49.0m;
47.31-47.40m.   Fossil   shell   fragments
fairly common.

Dark   olive   grey   completely  to  highly
weathered  very  soft  rock  with zones of
very stiff silt, SILTSTONE. (Cretaceous).

Wet  greyish  brown  very dense silty fine
to     medium    grained    SAND.    Note:
Possible (Residual Cretaceous).
However      brown     colour     suggests
contamination   with  harbour  bed  sand.
Drillers log indicates casing final depth at
43.0m.
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar
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NOTES

1) End  of  borehole  at  53.81m below sea
floor.

2) Final depth of NW casing at 43.0m.

3) Borehole carried out from jack up barge.

4) Possible   contamination  of  Cretaceous
has   occured   with  Harbour  Bed  or  fill
materials from above.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
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CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular

Drill
Method

and
Size

Depth
(m)

Mate-
rial
Re-

covery
(%)

Core
Re-

covery
(%)

RQD
(%)

Test
Results

Set
No.

Incli-
nation

(°)

Spac-
ing

Joint
shape

Rough-
ness

Fill
type



BD-BHM206      0.0 to 19.52m       BOX 1 of 4 

   



BD-BHM206      19.52 to 32.29m       BOX 2 of 4 



BD-BHM206      32.29 to 44.55m       BOX 3 of 4 



BD-BHM206      44.55 to 53.81m       BOX 4 of 4 
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 10.50

 0.00
Wet  medium dark brown speckled black
orange  and white medium dense slightly
silty  SAND  with  some  shell fragments.
(Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 12.00

 15.95

 18.20

 20.35

No sample recovery.

Wet     medium    dark    greyish    brown
speckled    black    orange    and    white
medium  dense  slightly  silty  SAND with
some shell fragments. (Harbour Beds).

Wet    dark   grey   medium   dense   fine
grained   silty   SAND   with   some  shell
fragments. (Harbour Beds).

Light     grey    stained    brown    slightly
weathered     fine    grained    apparently
medium      hard     rock     SANDSTONE
containing   fossils.   (Cretaceous).  Very
poor core recovery.

Dark     grey     moderately     to     highly
weathered  thinly  bedded closely jointed
soft    rock   SILTSTONE.   (Cretaceous).
Very poor core recovery.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
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MJ -medium spacing UND-undulating
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VWJ-very wide spacng IRR-irregular
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 21.85

 21.98

 23.35

 26.35

As above but completely weathered.

Dark     grey     highly     to     completely
weathered   thinly   to   medium   bedded
closely   jointed   soft  rock  SILTSTONE.
(Cretaceous). Very poor core recovery.

No sample recovery.

Dark     grey     highly     to     completely
weathered  thinly  bedded closely jointed
soft    rock   SILTSTONE.   (Cretaceous).
Poor core recovery.
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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 36.90

Dark  grey  medium  to highly weathered
thinly   to   medium   bedded   closely   to
medium  jointed  soft  rock  SILTSTONE.
(Cretaceous).     Generally    poor    core
recovery       to       40.2m;       thereafter
improvement from 80 to 100%.
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
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 52.29

NOTES

1) End  of  borehole  at  52.29m below sea
floor.

2) Final  depth  of HW casing at 15.0m and
NW casing at 38.5m.

3) Borehole carried out from jack up barge.
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
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BD-BHM207      0.0 to 23.35m       BOX 1 of 4 

   



BD-BHM207      23.35 to 41.48m       BOX 2 of 4 



BD-BHM207      41.48 to 47.79m       BOX 3 of 4 



BD-BHM207      47.79 to 52.29m       BOX 4 of 4 
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 1.95

 0.00

 3.00

 8.50

Wet    medium    dark    brown   speckled
orange  and  black medium dense fine to
medium   grained  SAND  with  tiny  shell
fragments.    (Harbour   Beds).   (Logged
from the wash sample).

Wet  dark  grey, apparently very stiff silty
CLAY. (Harbour Beds).

Wet   light  brown  speckled  orange  and
black medium dense to dense with depth
fine  to  medium  grained SAND with tiny
shell fragments. (Harbour Beds).

Wet    medium    dark    brown   speckled
orange   and   black   medium   dense  to
dense   fine   to  medium  grained  SAND
with tiny shell fragments. (Harbour Beds).
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 13.00

 14.40

 15.45

 21.45

Wet  grey very stiff silty CLAY. (Residual
Cretaceous).

Greyish brown highly weathered thinly to
medium  bedded  closely to medium and
occasionally   widely   jointed   soft   rock
SILTSTONE  with  some  fossils present.
(Cretaceous).

Dark     grey     moderately     to     highly
weathered   thinly   to   medium   bedded
closely to medium jointed soft to medium
hard  rock SILTSTONE with some fossils
present. (Cretaceous).
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NOTES

1) End  of  borehole  at  21.45m below sea
floor.

2) Final depth of NW casing at 19.0m.

3) Borehole  terminated due to passing tug
rocking  the floating platform causing the
casing to snap.

4) Borehole    carried    out   from   floating
platform.
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BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHM208      0.0 to 15.45m       BOX 1 of 2 
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Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening
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Sheet 1 of 2
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JOB NUMBER: 07-395JOB NUMBER: 07-395

 8.30

 0.00

 10.15

 11.30

 11.90

No   SPT  recovery.  Anticipate  wet  light
yellowish   brown   to   light   bluish  grey
speckled white and range medium dense
fine  to medium grained SAND. (Harbour
Beds). (Logged from the wash samples).

Wet dark olive brown speckled white and
dark  bluish  grey  medium  dense fine to
medium   grained   slightly   silty   SAND.
(Harbour  Beds).  (Logged from the wash
sample).

Light    grey    stained    brown    medium
weathered    thinly    bedded   closely   to
medium    jointed    medium    hard   rock
SANDSTONE   with   shells   and  fossils
present.   (Cretaceous).  Very  poor  core
recovery.

Slightly  olivish  greenish  brownish  dark
grey  highly  weathered  very  soft to soft
rock  SILTSTONE  with shells and fossils
present. (Cretaceous).

Scale
1:50

1

2

3

4

5

6

7

8

9

10

-

-

-

-

-

-

-

-

-

-

-

-

-

-

<1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

6
0 1 2 3 4 5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2-3

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHCPTM208
Sheet 1 of 2

HOLE No: BD-BHCPTM208
Sheet 1 of 2

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHCPTM208
Sheet 2 of 2

HOLE No: BD-BHCPTM208
Sheet 2 of 2

JOB NUMBER: 07-395JOB NUMBER: 07-395

 11.90

 12.05

 12.80

 13.80

 13.95

 14.30

Light    grey    stained    brown    medium
weathered    thinly    bedded   closely   to
medium    jointed    medium    hard   rock
SANDSTONE   with   shells   and  fossils
present. (Cretaceous).

Slightly  olivish  greenish  brownish  dark
grey highly to completely weathered very
soft   rock  SILTSTONE  with  shells  and
fossils present. (Cretaceous).

Olive   greenish   dark   grey  medium  to
highly  weathered  thinly bedded medium
jointed    soft    to    medium   hard   rock
SILTSTONE    with   shells   and   fossils
present. (Cretaceous).

Light    grey    stained    brown    medium
weathered   medium  bedded  closely  to
medium       jointed       medium       hard
SANDSTONE   with   shells   and  fossils
present. (Cretaceous).

Olive   greenish   dark   grey  medium  to
highly     weathered     medium    bedded
medium jointed soft to medium hard rock
SILTSTONE    with   shells   and   fossils
present. (Cretaceous).

NOTES

1) End of bore at 14.30m below sea floor.

2) Final depth of NW casing at 12.0m.

3) Borehole  carried  out  from  the  jack up
barge.

4) This    borehole    was    drilled    at   the
proposed location of a marine CPT whilst
waiting for berth occupation.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
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BD-CPTM208      0.00 to m 14.30m       BOX 1 of 1 
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1.2m

Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHM209
Sheet 1 of 6

HOLE No: BD-BHM209
Sheet 1 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

 10.42

 0.00
Wet  dark  grey  to  black stiff silty CLAY.
(Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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11.42

13.42m

Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHM209
Sheet 2 of 6
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Sheet 2 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

 12.30

 21.00

Wet  slightly  greyish apparently medium
brown   speckled   black  medium  dense
fine  to  medium  grained SAND with tiny
shell fragments. (Harbour Beds).

Wet  dark  grey  to  black stiff silty CLAY.
(Harbour Beds).
At   21.42m   the  driller  reports  running
sand from 21.42m to 27.32m. NW casing
installed inside HW casing at this depth.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHM209
Sheet 3 of 6

HOLE No: BD-BHM209
Sheet 3 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

Wet,   slightly   greyish   medium   brown
speckled   black  medium  dense  fine  to
medium   grained  SAND  with  tiny  shell
fragments.    (Harbour   Beds).   (Logged
from wash samples and 1 SPT sample).
At   33.30m   the   HW   casing  and  NW
casing  jammed.  All casing removed and
NW casing only reinstalled.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening
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 36.63

 40.10

 40.80

 43.00

As above but slightly greyish brown.

Wet  dark  blackish  grey  apparently firm
silty CLAY. (Harbour Beds).

Light    grey    to   dark   grey   highly   to
completely  weathered  thinly  to medium
bedded  very  closely  to  closely  jointed
soft     rock     to    medium    hard    rock
SILTSTONE  with  some  fossils present.
(Cretaceous). Very poor core recovery.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregularBore
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Client: TRANSNET PROJECTS
Project name: Durban Harbour
Berth Deepening

HOLE No: BD-BHM209
Sheet 5 of 6

HOLE No: BD-BHM209
Sheet 5 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

Light   grey  to  olive,  medium  to  highly
weathered   thinly   to   medium   bedded
closely  to  medium jointed very soft rock
SILTSTONE  with  fossils.  (Cretaceous).
(Note:    very    poor   core   recovery   to
49.10m).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 62.00

NOTES

1) End  of  borehole  at  62.00m below sea
floor.

2) Final depth of HW casing at 27.32m and
NW casing at 40.10m)

3) From  run  11.42  to  13.42m  (2m) there
are 2 drill runs on the drillers log but only
1.2m of sample in the core box.

4) Borehole carried out from jack up barge.

5) The  depths  on  the core markers in the
core  boxes are labled as refernced from
the deck level of the jack up barge, while
the drillers log has been corrected to sea
bed level.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular

NWD4

NWD4

NWD4

NWD4

55.13

56.65

58.15

60.63

62.00

68

100

64

78

60

100

64

78

27

77

34

30

-

UCS=2.4MPa
UCS=2.4MPa

-

-

1

1

1
2

1

0-5

0-5

0-5
45

0-5

M

M

M
M

M

PLA

PLA

PLA
PLA

PLA

SRJ

SRJ

SRJ
SRJ

SRJ

slt

slt

slt
slt

slt

Drill
Method

and
Size

Depth
(m)

Mate-
rial
Re-

covery
(%)

Core
Re-

covery
(%)

RQD
(%)

Test
Results

Set
No.

Incli-
nation

(°)

Spac-
ing

Joint
shape

Rough-
ness

Fill
type



BD-BHM209      18.00 to 30.30m       BOX 1 of 5  

Core markers in the core box indicate that the drilling started from the top of the jackup barge at 18.0m and not from sea bed 

level at 0m.  



BD-BHM209      30.30 to 40.82m       BOX 2 of 5 



BD-BHM209      40.82 to 58.80m       BOX 3 of 5 



BD-BHM209      58.80 to 70.84m       BOX 4 of 5 



BD-BHM209      70.84 to 80.00m       BOX 5 of 5 
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 3.00

 0.00

 4.50

 7.50

Light   greyish   blue   pinkish   grey  and
bluish       grey       slightly      weathered
subangular   cobbles   and   boulders   of
Sandstone  Shale  and Tillite. (Quay Wall
Rockfill).

Moist  dark  bluish grey stiff intact slightly
silty CLAY. (Harbour Beds).

Light   greyish   blue   pinkish   grey  and
bluish       grey       slightly      weathered
subangular   cobbles   and   boulders   of
Sandstone,  Shale and Tillite. (Quay Wall
Rockfill).   Suspect   collapse   of   rockfill
material  from  above. (Difficult to explain
rockfill  below  Harbour  Beds.  Could  be
material falling down casing?).
At   6.00m  the  driller  reports  having  to
change the casing shoe.

Moist  dark  bluish  grey  very  stiff  intact
slightly    silty   CLAY.   (Harbour   Beds).
Shattered structure from 15.14-15.50m.
Shelby refused at 10.50m.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 16.00

 19.50

 20.00

Wet  orangey brown streaked bluish grey
speckled    white    orange    and    black
medium  dense  fine  to  medium grained
SAND.   (Harbour  Beds).  (Logged  from
the wash sample and 1 SPT sample).

Wet bluish grey large gravel and cobbles
of   fresh   Tillite.   (Quay   Wall  Rockfill).
(Material  appears  to  have  fallen  down
casing from upper layer).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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NOTES

1) End  of  borehole  at  20.00m below sea
floor.

2) Final depth of NW casing at 19.5m.

3) Significant  Tillite  quay wall rockfill were
found   in  the  Harbour  bed  material  at
depths 4.50-7.50m and 19.50-20.0m.

4) At  20.0m driller reports the casing shoe
needed   replacing   and  all  casing  was
removed from the borehole.

5) Borehole    carried    out   from   floating
platform.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHM210      0.00 to 15.50m       BOX 1 of 2  



BD-BHM210      15.50 to 20.00m       BOX 2 of 2 
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 7.90

 0.00
Angular  to subangular boulders of bluish
grey slightly weathered hard to very hard
rock Tillite. (Quay Wall Rockfill/Rip Rap).

Wet  dark  grey  to  very  dark  olive grey
very   stiff   very   silty   CLAY.   (Harbour
Beds).   Becomes   slightly   sandy   with
depth.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 18.50

Wet  dark brown medium dense to dense
with  depth  silty  fine  to medium grained
SAND. (Harbour Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 23.10

Wet  orangey  brown  dense  silty  fine to
medium  grained SAND with sparse shell
fragments. (Harbour Beds).

22

23

24

25

26

27

28

29

30

31

32

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
0 1 2 3 4 5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHM210A
Sheet 3 of 7

HOLE No: BD-BHM210A
Sheet 3 of 7

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 39.50

Wet  very  dark  greyish  brown  dense to
very  dense  with  depth  clayey  silty fine
grained     SAND     with    sparse    shell
fragments. (Harbour Beds).
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 50.00

Dark  olive  grey  medium  to  completely
weathered   very  soft  rock  SILTSTONE
with  lenses / bands of medium hard rock
and  some  lenses  of  residual dark grey
medium    to    coarse    grained   SAND.
(Cretaceous).
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GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar
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 55.25

 56.25

Very     dark     olivish     grey     medium
weathered   soft  rock  SILTSTONE  with
abundant fossils. (Cretaceous).

As  above  but medium weathered soft to
medium   hard   rock   SILTSTONE   with
abundant    fossils.   (Cretaceous).   With
lenses of completely weathered very soft
rock Siltstone at 63.30-63.90m.
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MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
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 68.40

NOTES

1) End  of  borehole  at  68.40m below sea
floor.

2) Final depth of NW casing at 46.0m.

3) Borehole carried out from jack up barge.
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
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GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
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BD-BHM210A      0.00 to m 17.05m       BOX 1 of 6 



BD-BHM210A      17.05 to 32.05m       BOX 2 of 6 



BD-BHM210A      32.05 to 46.55m       BOX 3 of 6 



BD-BHM210A      46.55 to 55.25m       BOX 4 of 6 



BD-BHM210A      55.25 to 61.70m       BOX 5 of 6 



BD-BHM210A      61.70 to 68.40m       BOX 6 of 6 
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Wet  dark grey to brownish dark grey stiff
shattered silty CLAY. (Harbour Beds).

Scale
1:50

1

2

3

4

5

6

7

8

9

10

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0 1 2 3 4 5

-

-

-

-

-

-

-

-

-

-

Fill
thick-
ness
(mm)

Fracture
Frequency

Weather-
ring
code

Elevation
(m.a.m.s.l.)

DEPTH
Scale
1:50

HOLE No: BD-BHM211
Sheet 1 of 6

HOLE No: BD-BHM211
Sheet 1 of 6

JOB NUMBER: 07-395JOB NUMBER: 07-395

ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
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MJ -medium spacing UND-undulating
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 17.00

 0.00

 19.40

Wet  greyish  light  brown speckled black
and  orange  medium dense fine grained
SAND.   (Harbour  Beds).  (Logged  from
the wash sample).

Wet  orangey  brown medium dense fine
grained SAND. (Harbour Beds). (Logged
from   the   wash   sample   and   1   SPT
sample).
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 23.90

Wet  dark  greyish  brown medium dense
fine  to medium grained SAND. (Harbour
Beds).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregularBore
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 34.40

 42.75

Wet  light  greyish brown very dense fine
to   medium   grained   SAND.   (Harbour
Beds).  (Logged  from  the  wash sample
and 1 SPT sample).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 42.90

 43.85

 45.25

 47.56

 53.50

Light     grey     moderately     weathered
medium     hard     rock     fine     grained
SANDSTONE. (Cretaceous).

Slightly  moist blackish brown apparently
soft    to   firm   sandy   CLAY.   Residual
Siltstone. (Cretaceous).

Dark   greyish   brown  highly  weathered
soft rock SILTSTONE. (Cretaceous).

Wet    dark   greyish   brown   apparently
medium  dense  fine  to  medium grained
SAND. (Residual Cretaceous).

Slightly  moist blackish brown apparently
soft  to  firm  sandy CLAY with fragments
of     dark    greyish    brown    highly    to
completely      weathered      soft      rock
SILTSTONE. (Residual Cretaceous).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 61.44

 62.44

Light  grey  to  dark  grey  moderately  to
completely  weathered  thinly  to medium
bedded  closely to medium jointed soft to
medium   hard   rock   SILTSTONE   with
some    fossils    present.   (Cretaceous).
Note: Clay lenses at the following depths
of 57.63-57.83m and 59.28-59.44m.

No  core  recovery.  Core  dropped out of
core barrel.

NOTES

1) End  of  borehole  at  62.44m below sea
floor.

2) Final  depth  of HW casing at 38.5m and
NW  casing  at 59.44m. (Interpreted from
the driller's log).

3) Borehole carried out from jack up barge.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Geopractica

Martin/ Mike/ Lawrence
SAP
Rev 0
MSJA3.SET
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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BD-BHM211      0.00 to m 9.63m       BOX 1 of 5 



BD-BHM211      9.63 to 20.90m       BOX 2 of 5 



BD-BHM211      20.90 to 40.75m       BOX 3 of 5 



BD-BHM211      40.75 to 53.56m       BOX 4 of 5 



BD-BHM211      53.56 to 61.44m       BOX 5 of 5 
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Slightly   moist   light   brown   apparently
loose  to  medium  dense fine to medium
grained  SAND.  (Hydraulic Fill). (Logged
from the wash sample).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 12.00

 0.00

NOTES

1) End    of   borehole   at   12.00m   below
ground level.

2) Final depth of NW casing at 12.0m.

3) Drilled without Bentonite or Eezimix.

4) Backfill  for 0.5m with sand, install piezo
of   11.5m  length,  fill  up  with  sand  for
1.5m, install bentonite seal and complete
filling  of  the borehole with bentonite and
cement.

5) A steel piezo cap was installed.

CONTRACTOR :
MACHINE :
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PROFILED BY :

TYPE SET BY :
SETUP FILE :

Geopractica

Lawrence
SAP
Rev 0
MSJA3.SET

INCLINATION :
DIAM :
DATE :
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TEXT :
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X-COORD :
Y-COORD :

3.730 (m) CD
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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 9.00

 0.00
Slightly   moist   light   brown   apparently
medium  dense  fine  to  medium grained
SAND.  (Hydraulic Fill). (Logged from the
wash sample).
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock
BF -bedded MG -medium grain SJ -smooth VHR-very hard rock
FF -foliated CG -coarse grain RJ -rough HR -hard rock
CF -cleaved MHR-medium hard rock
SF -schistose JOINT SPACING JOINT SHAPE SR -soft rock
GF -gneissose VCJ-very close spacg CUR-curvilinear VSR-very soft rock
LF -laminated CJ -close spacing PLA-planar

MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
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NOTES

1) End  of borehole at 9.00m below ground
level.

2) Final depth of NW casing at 9.0m.

3) Drilled without Bentonite or Eezimix.

4) Backfill  for 0.5m with sand, install piezo
of  8.5m length, fill up with sand for 1.5m,
install  bentonite seal and complete filling
of    the   borehole   with   bentonite   and
cement.

5) A steel piezo cap was installed.
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Sketch of Multi Level Piezometer Installation
in Boreholes :
P1A to P1C
P2A to P2C
P3A to P3C and
P4A to P4C
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Time (hr)

BD BHL 201 -

Manual water 

depth reading 

(m BGL)

BD BHL 201  - Manual 

water depth reading 

(subtracted from 

3.63m Top of 

borehole level)

(m CD)

Time (hr) 

of Diver 

reading BD 

BHL 201

BD BHL 

201 Diver 

data

Atmospheric

pressure 12 Jan 

(HectoPascals = 

Millibars)

Conversion to 

Kilopascals

Conversion

to water 

column (m)

Elevation

Corrected

Zero Point 

Offset value 

for 4m 

elevation

Net

Barometric

Pressure

Diver reading 

corrected for 

atmospheric

pressure

Salinity

Correction

Divide by 

1.025

Diver readings corrected 

for length of Diver line 

(subtracted from 10m) 

Depth of water         (m 

BGL)

Final corrected Diver 

reading (subtract from 

3.63m Top of borehole 

level)          (m CD)

 Time (hr) of 

SAN data

SA Navy 

Tidal data

(m CD)

06:00:00 2.31 1.32 06:00:00 9.0525 1021 102.1 10.43462 9.495157385 0.939 8.113 7.915 2.085 1.545 06:00:00 1.301

06:15:00 2.34 1.29 06:15:00 9.02389 0.939 8.085 7.888 2.112 1.518 06:15:00 1.226

06:30:00 2.35 1.28 06:30:00 9.00483 0.939 8.066 7.869 2.131 1.499 06:30:00 1.076

06:45:00 2.38 1.25 06:45:00 8.97552 0.939 8.037 7.841 2.159 1.471 06:45:00 0.961

07:00:00 2.4 1.23 07:00:00 8.95146 0.939 8.012 7.817 2.183 1.447 07:00:00 0.87

07:15:00 2.45 1.18 07:15:00 8.8824 0.939 7.943 7.750 2.250 1.380 07:15:00 0.728

07:30:00 2.49 1.14 07:30:00 8.8253 0.939 7.886 7.694 2.306 1.324 07:30:00 0.604

07:45:00 2.52 1.11 07:45:00 8.78671 0.939 7.848 7.656 2.344 1.286 07:45:00 0.45

08:00:00 2.56 1.07 08:00:00 8.74449 0.939 7.805 7.615 2.385 1.245 08:00:00 0.355

08:15:00 2.6 1.03 08:15:00 8.69632 0.939 7.757 7.568 2.432 1.198 08:15:00 0.284

08:30:00 2.64 0.99 08:30:00 8.6572 0.939 7.718 7.530 2.470 1.160 08:30:00 0.214

08:45:00 2.71 0.92 08:45:00 8.6396 0.939 7.701 7.513 2.487 1.143 08:45:00 0.136

09:00:00 2.73 0.9 09:00:00 8.60159 0.939 7.663 7.476 2.524 1.106 09:00:00 0.054

09:15:00 2.73 0.9 09:15:00 8.57484 0.939 7.636 7.450 2.550 1.080 09:15:00 0.027

09:30:00 2.76 0.87 09:30:00 8.548 0.939 7.609 7.423 2.577 1.053 09:30:00 0

09:45:00 2.76 0.87 09:45:00 8.53424 0.939 7.595 7.410 2.590 1.040 09:45:00 0.041

10:00:00 2.77 0.86 10:00:00 8.51582 0.939 7.577 7.392 2.608 1.022 10:00:00 0.035

10:15:00 2.78 0.85 10:15:00 8.49784 0.939 7.559 7.374 2.626 1.004 10:15:00 0.034

10:30:00 2.74 0.89 10:30:00 8.49541 0.939 7.556 7.372 2.628 1.002 10:30:00 0.109

10:45:00 2.75 0.88 10:45:00 8.49823 0.939 7.559 7.375 2.625 1.005 10:45:00 0.177

11:00:00 2.73 0.9 11:00:00 8.51085 0.939 7.572 7.387 2.613 1.017 11:00:00 0.267

11:15:00 2.73 0.9 11:15:00 8.51029 0.939 7.571 7.387 2.613 1.017 11:15:00 0.321

11:30:00 2.72 0.91 11:30:00 8.52634 0.939 7.587 7.402 2.598 1.032 11:30:00 0.41

11:45:00 2.7 0.93 11:45:00 8.53903 0.939 7.600 7.415 2.585 1.045 11:45:00 0.499

12:00:00 2.66 0.97 12:00:00 8.55947 0.939 7.620 7.435 2.565 1.065 12:00:00 0.658

12:15:00 2.61 1.02 12:15:00 8.58765 0.939 7.649 7.462 2.538 1.092 12:15:00 0.778

12:30:00 2.61 1.02 12:30:00 8.6295 0.939 7.691 7.503 2.497 1.133 12:30:00 0.893

12:45:00 2.56 1.07 12:45:00 8.65277 0.939 7.714 7.526 2.474 1.156 12:45:00 1.005

13:00:00 2.52 1.11 13:00:00 8.70177 0.939 7.763 7.573 2.427 1.203 13:00:00 1.162

13:15:00 2.46 1.17 13:15:00 8.73846 0.939 7.799 7.609 2.391 1.239 13:15:00 1.313

13:30:00 2.4 1.23 13:30:00 8.78198 0.939 7.843 7.652 2.348 1.282 13:30:00 1.422

13:45:00 2.36 1.27 13:45:00 8.82772 0.939 7.889 7.696 2.304 1.326 13:45:00 1.523

14:00:00 2.3 1.33 14:00:00 8.8795 0.939 7.941 7.747 2.253 1.377 14:00:00 1.659

14:15:00 2.28 1.35 14:15:00 8.91768 0.939 7.979 7.784 2.216 1.414 14:15:00 1.756

14:30:00 2.24 1.39 14:30:00 8.95716 0.939 8.018 7.823 2.177 1.453 14:30:00 1.822

14:45:00 2.21 1.42 14:45:00 9.00499 0.939 8.066 7.869 2.131 1.499 14:45:00 1.947

15:00:00 2.18 1.45 15:00:00 9.03646 0.939 8.097 7.900 2.100 1.530 15:00:00 1.984

15:15:00 2.16 1.47 15:15:00 9.07225 0.939 8.133 7.935 2.065 1.565 15:15:00 2.029

15:30:00 2.13 1.5 15:30:00 9.10666 0.939 8.168 7.968 2.032 1.598 15:30:00 2.094

15:45:00 2.11 1.52 15:45:00 9.12524 0.939 8.186 7.987 2.013 1.617 15:45:00 2.155

16:00:00 2.08 1.55 16:00:00 9.14555 0.939 8.207 8.006 1.994 1.636 16:00:00 2.118

16:15:00 2.09 1.54 16:15:00 9.17559 0.939 8.237 8.036 1.964 1.666 16:15:00 2.092

16:30:00 16:30:00 9.18927 0.939 8.250 8.049 1.951 1.679 16:30:00 2.065

16:45:00 16:45:00 9.20425 0.939 8.265 8.064 1.936 1.694 16:45:00 2.026



Tidal Lag Data - BD BHL 204 (Pier 2: Phase 2) 
15/10/2008

0

0.5

1

1.5

2

2.5

0
4
:4

8
:0

0

0
6
:0

0
:0

0

0
7
:1

2
:0

0

0
8
:2

4
:0

0

0
9
:3

6
:0

0

1
0
:4

8
:0

0

1
2
:0

0
:0

0

1
3
:1

2
:0

0

1
4
:2

4
:0

0

1
5
:3

6
:0

0

1
6
:4

8
:0

0

1
8
:0

0
:0

0

Time (hr)

W
at

er
 E

le
va

tio
n 

to
 C

ha
rt

 D
at

um
 (m

)

Manual borehole

water levels

SAN Tidal Data



T
im

e
 (h

r)

B
D

 B
H

L
 2

0
4
  - 

M
a
n
u
a
l w

a
te

r 

d
e
p
th

 re
a
d
in

g
 (m

 

B
G

L
)

B
D

 B
H

L
 2

0
4
  - 

M
a
n
u
a
l w

a
te

r 

d
e
p
th

 re
a
d
in

g
 

(s
u
b
tra

c
te

d
 fro

m
 

3
.6

5
2
m

 T
o
p
 o

f 

b
o
re

h
o
le

 le
v
e
l)

(m
 C

D
)

 T
im

e
 (h

r) o
f S

A
N

 

d
a
ta

S
A

 N
a
v
y
 

T
id

a
l d

a
ta

 

(m
 C

D
)

0
6
:1

0
 2

0
0
8
/1

0
/1

5
2
.4

5
1
.2

0
2

0
6
:0

0
 2

0
0
8
/1

0
/1

5
1
.3

0
1

0
6
:2

0
 2

0
0
8
/1

0
/1

5
2
.5

1
.1

5
2

0
6
:1

5
 2

0
0
8
/1

0
/1

5
1
.2

2
6

0
6
:3

5
 2

0
0
8
/1

0
/1

5
2
.5

2
1
.1

3
2

0
6
:3

0
 2

0
0
8
/1

0
/1

5
1
.0

7
6

0
6
:4

5
 2

0
0
8
/1

0
/1

5
2
.5

4
1
.1

1
2

0
6
:4

5
 2

0
0
8
/1

0
/1

5
0
.9

6
1

0
7
:1

3
 2

0
0
8
/1

0
/1

5
2
.5

5
1
.1

0
2

0
7
:0

0
 2

0
0
8
/1

0
/1

5
0
.8

7

0
7
:2

0
 2

0
0
8
/1

0
/1

5
2
.5

8
1
.0

7
2

0
7
:1

5
 2

0
0
8
/1

0
/1

5
0
.7

2
8

0
7
:3

3
 2

0
0
8
/1

0
/1

5
2
.6

3
1
.0

2
2

0
7
:3

0
 2

0
0
8
/1

0
/1

5
0
.6

0
4

0
7
:5

0
 2

0
0
8
/1

0
/1

5
2
.6

6
0
.9

9
2

0
7
:4

5
 2

0
0
8
/1

0
/1

5
0
.4

5

0
8
:0

5
 2

0
0
8
/1

0
/1

5
2
.7

4
0
.9

1
2

0
8
:0

0
 2

0
0
8
/1

0
/1

5
0
.3

5
5

0
8
:2

0
 2

0
0
8
/1

0
/1

5
2
.7

9
0
.8

6
2

0
8
:1

5
 2

0
0
8
/1

0
/1

5
0
.2

8
4

0
8
:3

5
 2

0
0
8
/1

0
/1

5
2
.8

5
0
.8

0
2

0
8
:3

0
 2

0
0
8
/1

0
/1

5
0
.2

1
4

0
8
:4

5
 2

0
0
8
/1

0
/1

5
2
.9

0
.7

5
2

0
8
:4

5
 2

0
0
8
/1

0
/1

5
0
.1

3
6

0
9
:1

0
 2

0
0
8
/1

0
/1

5
2
.9

5
0
.7

0
2

0
9
:0

0
 2

0
0
8
/1

0
/1

5
0
.0

5
4

0
9
:2

5
 2

0
0
8
/1

0
/1

5
2
.9

7
0
.6

8
2

0
9
:1

5
 2

0
0
8
/1

0
/1

5
0
.0

2
7

0
9
:4

0
 2

0
0
8
/1

0
/1

5
2
.9

7
0
.6

8
2

0
9
:3

0
 2

0
0
8
/1

0
/1

5
0

0
9
:5

5
 2

0
0
8
/1

0
/1

5
2
.9

6
0
.6

9
2

0
9
:4

5
 2

0
0
8
/1

0
/1

5
0
.0

4
1

1
0
:1

0
 2

0
0
8
/1

0
/1

5
2
.9

6
0
.6

9
2

1
0
:0

0
 2

0
0
8
/1

0
/1

5
0
.0

3
5

1
0
:2

5
 2

0
0
8
/1

0
/1

5
2
.9

7
0
.6

8
2

1
0
:1

5
 2

0
0
8
/1

0
/1

5
0
.0

3
4

1
0
:4

0
 2

0
0
8
/1

0
/1

5
2
.9

5
0
.7

0
2

1
0
:3

0
 2

0
0
8
/1

0
/1

5
0
.1

0
9

1
0
:5

5
 2

0
0
8
/1

0
/1

5
2
.9

1
0
.7

4
2

1
0
:4

5
 2

0
0
8
/1

0
/1

5
0
.1

7
7

1
1
:1

0
 2

0
0
8
/1

0
/1

5
2
.8

9
0
.7

6
2

1
1
:0

0
 2

0
0
8
/1

0
/1

5
0
.2

6
7

1
1
:2

5
 2

0
0
8
/1

0
/1

5
2
.8

8
0
.7

7
2

1
1
:1

5
 2

0
0
8
/1

0
/1

5
0
.3

2
1

1
1
:4

0
 2

0
0
8
/1

0
/1

5
2
.8

4
0
.8

1
2

1
1
:3

0
 2

0
0
8
/1

0
/1

5
0
.4

1

1
1
:5

5
 2

0
0
8
/1

0
/1

5
2
.7

7
0
.8

8
2

1
1
:4

5
 2

0
0
8
/1

0
/1

5
0
.4

9
9

1
2
:1

0
 2

0
0
8
/1

0
/1

5
2
.7

1
0
.9

4
2

1
2
:0

0
 2

0
0
8
/1

0
/1

5
0
.6

5
8

1
2
:2

5
 2

0
0
8
/1

0
/1

5
2
.6

8
0
.9

7
2

1
2
:1

5
 2

0
0
8
/1

0
/1

5
0
.7

7
8

1
2
:4

0
 2

0
0
8
/1

0
/1

5
2
.6

1
1
.0

4
2

1
2
:3

0
 2

0
0
8
/1

0
/1

5
0
.8

9
3

1
2
:5

5
 2

0
0
8
/1

0
/1

5
2
.5

6
1
.0

9
2

1
2
:4

5
 2

0
0
8
/1

0
/1

5
1
.0

0
5

1
3
:1

0
 2

0
0
8
/1

0
/1

5
2
.4

7
1
.1

8
2

1
3
:0

0
 2

0
0
8
/1

0
/1

5
1
.1

6
2

1
3
:2

5
 2

0
0
8
/1

0
/1

5
2
.4

1
.2

5
2

1
3
:1

5
 2

0
0
8
/1

0
/1

5
1
.3

1
3

1
3
:4

0
 2

0
0
8
/1

0
/1

5
2
.3

4
1
.3

1
2

1
3
:3

0
 2

0
0
8
/1

0
/1

5
1
.4

2
2

1
3
:5

5
 2

0
0
8
/1

0
/1

5
2
.2

9
1
.3

6
2

1
3
:4

5
 2

0
0
8
/1

0
/1

5
1
.5

2
3

1
4
:1

0
 2

0
0
8
/1

0
/1

5
2
.2

5
1
.4

0
2

1
4
:0

0
 2

0
0
8
/1

0
/1

5
1
.6

5
9

1
4
:2

5
 2

0
0
8
/1

0
/1

5
2
.1

9
1
.4

6
2

1
4
:1

5
 2

0
0
8
/1

0
/1

5
1
.7

5
6

1
4
:4

0
 2

0
0
8
/1

0
/1

5
2
.1

4
1
.5

1
2

1
4
:3

0
 2

0
0
8
/1

0
/1

5
1
.8

2
2

1
4
:5

5
 2

0
0
8
/1

0
/1

5
2
.1

1
.5

5
2

1
4
:4

5
 2

0
0
8
/1

0
/1

5
1
.9

4
7

1
5
:1

0
 2

0
0
8
/1

0
/1

5
2
.0

6
1
.5

9
2

1
5
:0

0
 2

0
0
8
/1

0
/1

5
1
.9

8
4

1
5
:2

5
 2

0
0
8
/1

0
/1

5
2
.0

4
1
.6

1
2

1
5
:1

5
 2

0
0
8
/1

0
/1

5
2
.0

2
9

1
5
:4

0
 2

0
0
8
/1

0
/1

5
2
.0

1
1
.6

4
2

1
5
:3

0
 2

0
0
8
/1

0
/1

5
2
.0

9
4

1
5
:5

5
 2

0
0
8
/1

0
/1

5
1
.9

8
1
.6

7
2

1
5
:4

5
 2

0
0
8
/1

0
/1

5
2
.1

5
5

1
6
:1

0
 2

0
0
8
/1

0
/1

5
1
.9

7
1
.6

8
2

1
6
:0

0
 2

0
0
8
/1

0
/1

5
2
.1

1
8

1
6
:2

5
 2

0
0
8
/1

0
/1

5
1
.9

9
1
.6

6
2

1
6
:1

5
 2

0
0
8
/1

0
/1

5
2
.0

9
2

1
6
:3

0
 2

0
0
8
/1

0
/1

5
2
.0

6
5

1
6
:4

5
 2

0
0
8
/1

0
/1

5
2
.0

2
6



Tidal Lag Data - BD BHL201 (Pier 2 : Phase 2) 
12/01/2009 - 13/01/2009 
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Time (hr)

BD BHL 201 

Manual water 

depth readings 

(m BGL)

Manual water 

depth

readings

(subtracted

from 3.63m 

Top of 

borehole

level)

(m CD)

Time (hr)

Water level in 

the Harbour 

adjacent to 

BD BHL P2

(m BGL)

Water level in 

Harbour

adjacent to 

BD BHL P2

(subtracted

from 3.725m 

Top of 

borehole

level)

(m CD)

BD BHL 201

Diver Readings

Time (hr)

Diver Data 

BD BHL 201

Atmospheric

pressure 12 

Jan

(HectoPascals

= Millibars)

Conversion to 

Kilopascals

Conversion to 

water column 

(m)

Elevation

Corrected

Zero Point 

Offset value 

for 4m 

elevation

Net

Barometric

Pressure

Diver reading 

corrected for 

atmospheric

pressure

Salinity

correction

divide by 

1.025

Diver readings 

corrected for 

length of Diver 

line (subtracted 

from 10m) 

Depth of water 

(m BGL)

Final

corrected

Diver reading 

(subtracted

from 3.63m 

Top of 

borehole level) 

(m CD)

Time (hr) of SAN 

Data

SAN Tidal 

data (m CD)

13:49 2009/01/12 2.47 1.16 13:53 2009/01/12 2.46 1.265 13:45 2009/01/12 8.524 1012.000 101.200 10.343 9.495 0.847 7.676 7.489 2.511 1.119 13:45 2009/01/12 1.180

14:12 2009/01/12 2.36 1.27 14:08 2009/01/12 2.18 1.545 14:00 2009/01/12 8.619 0.847 7.771 7.582 2.418 1.212 14:00 2009/01/12 1.308

14:27 2009/01/12 2.33 1.3 14:23 2009/01/12 2.15 1.575 14:15 2009/01/12 8.661 0.847 7.813 7.623 2.377 1.253 14:15 2009/01/12 1.405

14:42 2009/01/12 2.31 1.32 14:37 2009/01/12 2.12 1.605 14:30 2009/01/12 8.688 0.847 7.841 7.649 2.351 1.279 14:30 2009/01/12 1.464

14:53 2009/01/12 2.28 1.35 14:48 2009/01/12 2.09 1.635 14:45 2009/01/12 8.726 0.847 7.879 7.687 2.313 1.317 14:45 2009/01/12 1.598

15:10 2009/01/12 2.22 1.41 15:01 2009/01/12 1.85 1.875 15:00 2009/01/12 8.772 0.847 7.925 7.732 2.268 1.362 15:00 2009/01/12 1.670

15:23 2009/01/12 2.19 1.44 15:17 2009/01/12 1.76 1.965 15:15 2009/01/12 8.816 0.847 7.968 7.774 2.226 1.404 15:15 2009/01/12 1.795

15:35 2009/01/12 2.17 1.46 15:30 2009/01/12 1.69 2.035 15:30 2009/01/12 8.853 0.847 8.005 7.810 2.190 1.440 15:30 2009/01/12 1.915

15:48 2009/01/12 2.14 1.49 15:44 2009/01/12 1.67 2.055 15:45 2009/01/12 8.875 0.847 8.027 7.831 2.169 1.461 15:45 2009/01/12 1.920

16:03 2009/01/12 2.13 1.5 15:56 2009/01/12 1.7 2.025 16:00 2009/01/12 8.896 0.847 8.048 7.852 2.148 1.482 16:00 2009/01/12 1.966

16:20 2009/01/12 2.16 1.47 16:12 2009/01/12 1.52 2.205 16:15 2009/01/12 8.939 0.847 8.091 7.894 2.106 1.524 16:15 2009/01/12 2.023

16:32 2009/01/12 2.09 1.54 16:28 2009/01/12 1.5 2.225 16:30 2009/01/12 8.960 0.847 8.112 7.914 2.086 1.544 16:30 2009/01/12 2.068

16:46 2009/01/12 2.07 1.56 16:42 2009/01/12 1.48 2.245 16:45 2009/01/12 8.967 0.847 8.120 7.922 2.078 1.552 16:45 2009/01/12 2.109

16:57 2009/01/12 2.08 1.55 16:54 2009/01/12 1.47 2.255 17:00 2009/01/12 8.927 0.847 8.080 7.883 2.117 1.513 17:00 2009/01/12 2.067

17:20 2009/01/12 2.05 1.58 17:10 2009/01/12 1.55 2.175 17:15 2009/01/12 8.942 0.847 8.094 7.897 2.103 1.527 17:15 2009/01/12 2.091

17:37 2009/01/12 2.04 1.59 17:27 2009/01/12 1.58 2.145 17:30 2009/01/12 8.961 0.847 8.113 7.915 2.085 1.545 17:30 2009/01/12 2.038

17:47 2009/01/12 2.05 1.58 17:44 2009/01/12 1.6 2.125 17:45 2009/01/12 8.956 0.847 8.109 7.911 2.089 1.541 17:45 2009/01/12 2.047

17:57 2009/01/12 2.05 1.58 17:53 2009/01/12 1.62 2.105 18:00 2009/01/12 8.993 0.847 8.145 7.947 2.053 1.577 18:00 2009/01/12 1.964

18:06 2009/01/12 2.1 1.53 18:03 2009/01/12 1.68 2.045 18:15 2009/01/12 8.988 0.847 8.140 7.942 2.058 1.572 18:15 2009/01/12 1.859

18:30 2009/01/12 2.08 1.55 18:23 2009/01/12 1.7 2.025 18:30 2009/01/12 8.966 0.847 8.118 7.920 2.080 1.550 18:30 2009/01/12 1.794

18:40 2009/01/12 2.1 1.53 18:37 2009/01/12 1.81 1.915 18:45 2009/01/12 8.959 0.847 8.112 7.914 2.086 1.544 18:45 2009/01/12 1.706

18:56 2009/01/12 2.11 1.52 18:54 2009/01/12 1.89 1.835 19:00 2009/01/12 8.935 0.847 8.088 7.891 2.109 1.521 19:00 2009/01/12 1.653

19:07 2009/01/12 2.13 1.5 19:03 2009/01/12 1.96 1.765 19:15 2009/01/12 8.908 0.847 8.060 7.863 2.137 1.493 19:15 2009/01/12 1.532

19:20 2009/01/12 2.15 1.48 19:15 2009/01/12 2.1 1.625 19:30 2009/01/12 8.881 0.847 8.034 7.838 2.162 1.468 19:30 2009/01/12 1.371

19:40 2009/01/12 2.24 1.39 19:32 2009/01/12 2.21 1.515 19:45 2009/01/12 8.842 0.847 7.994 7.799 2.201 1.429 19:45 2009/01/12 1.283

19:55 2009/01/12 2.26 1.37 19:49 2009/01/12 2.4 1.325 20:00 2009/01/12 8.796 0.847 7.949 7.755 2.245 1.385 20:00 2009/01/12 1.154

20:07 2009/01/12 2.31 1.32 20:03 2009/01/12 2.5 1.225 20:15 2009/01/12 8.758 0.847 7.910 7.718 2.282 1.348 20:15 2009/01/12 1.040

20:25 2009/01/12 2.35 1.28 20:20 2009/01/12 2.58 1.145 20:30 2009/01/12 8.710 0.847 7.863 7.671 2.329 1.301 20:30 2009/01/12 0.932

20:42 2009/01/12 2.38 1.25 20:38 2009/01/12 2.7 1.025 20:45 2009/01/12 8.657 0.847 7.809 7.619 2.381 1.249 20:45 2009/01/12 0.789

20:55 2009/01/12 2.41 1.22 20:50 2009/01/12 2.82 0.905 21:00 2009/01/12 8.609 0.847 7.762 7.573 2.427 1.203 21:00 2009/01/12 0.697

21:00 2009/01/12 2.45 1.18 21:05 2009/01/12 2.9 0.825 21:15 2009/01/12 8.579 0.847 7.731 7.543 2.457 1.173 21:15 2009/01/12 0.603

21:24 2009/01/12 2.5 1.13 21:17 2009/01/12 2.99 0.735 21:30 2009/01/12 8.534 0.847 7.686 7.499 2.501 1.129 21:30 2009/01/12 0.546

21:42 2009/01/12 2.53 1.1 21:27 2009/01/12 3.08 0.645 21:45 2009/01/12 8.514 0.847 7.666 7.479 2.521 1.109 21:45 2009/01/12 0.443

21:57 2009/01/12 2.55 1.08 21:51 2009/01/12 3.2 0.525 22:00 2009/01/12 8.473 0.847 7.626 7.440 2.560 1.070 22:00 2009/01/12 0.343

22:18 2009/01/12 2.61 1.02 22:06 2009/01/12 3.26 0.465 22:15 2009/01/12 8.457 0.847 7.609 7.424 2.576 1.054 22:15 2009/01/12 0.302

22:38 2009/01/12 2.62 1.01 22:30 2009/01/12 3.31 0.415 22:30 2009/01/12 8.432 0.847 7.585 7.400 2.600 1.030 22:30 2009/01/12 0.272

22:51 2009/01/12 2.62 1.01 22:45 2009/01/12 3.29 0.435 22:45 2009/01/12 8.423 0.847 7.576 7.391 2.609 1.021 22:45 2009/01/12 0.255

23:04 2009/01/12 2.65 0.98 23:00 2009/01/12 3.32 0.405 23:00 2009/01/12 8.395 0.847 7.547 7.363 2.637 0.993 23:00 2009/01/12 0.228

23:17 2009/01/12 2.64 0.99 23:11 2009/01/12 3.36 0.365 23:15 2009/01/12 8.384 0.847 7.536 7.353 2.647 0.983 23:15 2009/01/12 0.216

23:36 2009/01/12 2.61 1.02 23:31 2009/01/12 3.26 0.465 23:30 2009/01/12 8.394 0.847 7.546 7.362 2.638 0.992 23:30 2009/01/12 0.277

23:50 2009/01/12 2.63 1 23:45 2009/01/12 3.21 0.515 23:45 2009/01/12 8.386 0.847 7.539 7.355 2.645 0.985 23:45 2009/01/12 0.310

00:06 2009/01/13 2.64 0.99 00:00 2009/01/13 3.18 0.545 00:00 2009/01/13 8.387 0.847 7.540 7.356 2.644 0.986 00:00 2009/01/13 0.340

00:19 2009/01/13 2.63 1 00:15 2009/01/13 3.14 0.585 00:15 2009/01/13 8.378 0.847 7.531 7.347 2.653 0.977 00:15 2009/01/13 0.361

00:35 2009/01/13 2.62 1.01 00:30 2009/01/13 3.1 0.625 00:30 2009/01/13 8.390 0.847 7.542 7.358 2.642 0.988 00:30 2009/01/13 0.449
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Falling Head Test P2 A - 4 February 2009
Phase 2

-1
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Falling Head Test P2A

Time T1 T2 T2-T1

Depth of 

water at 

start of 

test

Depth

from Top 

of BH start

Depth

from Top 

of BH 

Finish

H1 H2 H1/H2 Log e H1/H2 F A/F(T2-T1)
K

permeability

12:26 12:39:48 12:41:20 92 2.19 0.2670 0.5210 1.9180 1.6640 1.1526 0.142058634 3.7574 0.000002 3.3051E-07 3.31E-07

Outside Diameter NW casing OD (mm) 0.089 mm

Radius of hole 0.0445 mm

Area of borehole 0.0062 mm2

Internal area of tubing (mm) 0.0008 mm2

Hvorslev Permeability k = A/(F(t2-t1))*LN(H1/H2)

Intake FactorF/D = ((2.32 PI)(L/D))/(Log e(1.1(L/D)+SQRT(1+1.1(L/D)^2)

For piezometer with response zone length of 2m

F 3.7574

Manual record of water level at start of test 2.15m BGL



Falling Head Test P2 B - 4 February 2009
Phase 2
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Falling Head Test P2B

Time T1 T2 T2-T1

Depth of 

water at 

start of 

test

Depth

from Top 

of BH start

Depth

from Top 

of BH 

Finish

H1 H2 H1/H2 Log e H1/H2 F A/F(T2-T1)
K

permeability

Material

BD BHL 

204A

BD BHL 

204

12:26 12:37:05 12:37:13 8 2.40 1.0050 1.9900 1.3980 0.4130 3.3850 1.21935033 3.7574 0.000027 3.26E-05 0.000033

Loose fine 

to medium 

grained

sand

98% sand 

@9.05m

Outside Diameter NW casing OD (mm) 0.089 mm

Radius of hole 0.0445 mm

Area of borehole 0.0062 mm2

Internal area of tubing (mm) 0.0008 mm2

Hvorslev Permeability k = A/(F(t2-t1))*LN(H1/H2)

Intake Factor F/D = ((2.32 PI)(L/D))/(Log e(1.1(L/D)+SQRT(1+1.1(L/D)^2)

For piezometer with response zone length of 2m

F 3.7574

Manual record of water level at start of test 2.21m BGL
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Falling Head Test P2 C - 4 February 2009
Phase 2
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Falling Head Test P2C

Time T1 T2 T2-T1

Depth of 

water at 

start of 

test

Depth

from Top 

of BH start

Depth

from Top 

of BH 

Finish

H1 H2 H1/H2 Log e H1/H2 F A/F(T2-T1)
K

permeability

Material

BD BHL 

204A

12:29 12:36:34 12:36:46 12 2.34 1.0370 1.9490 1.3030 0.3910 3.3325 1.2037 3.7574 0.000018 2.15E-05 0.000021

Medium

Dense fine 

to medium 

grained

sand

Outside Diameter NW casing OD (mm) 0.089 mm

Radius of hole 0.0445 mm

Area of borehole 0.0062 mm2

Internal area of tubing (mm) 0.0008 mm2

Hvorslev Permeability k = A/(F(t2-t1))*LN(H1/H2)

Intake Factor F/D = ((2.32 PI)(L/D))/(Log e(1.1(L/D)+SQRT(1+1.1(L/D)^2)

For piezometer with response zone length of 2m

F 3.7574

Manual record of water level at start of test 2.22m BGL
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VOLUME 1  

Reference : 07- 395Rev0 Dated : 30 June 2009  

1. INTRODUCTION AND TERMS OF REFERENCE 

Transnet are presently deepening and widening the entrance channel to the port of Durban in order to 
accommodate post-panamax container vessels in the vessel class of 9 200 TEU. In order to 
accommodate this class of ship, selected berths of the existing container terminal quay wall, located at 
Pier 1 and Pier 2 will need to be deepened. In addition, the stability of the existing quays is to be 
confirmed.  As a result a geotechnical investigation was commissioned by Transnet in April 2008 to 
evaluate the existing geological conditions beneath the affected piers.  

Three separate phases have been designated for the proposed development of the harbour deepening 
project as shown in Figure 1. These are as follows: 

 Phase 1 :  Pier 1 (Berths 100 to 104), 

 Phase 2 :  Pier 2  (Berths 203 to 205), and 

 Phase 3 : Cross-berth area between Pier 1 and 2 (Berths 108 to 109) and Pier 2  (Berths 200 to 202).  

This report provides the laboratory test results received from various laboratories for the following: 

i) Atterberg Limits and Grading Analysis 
ii) Quick Undrained Triaxial tests 
iii) Consolidated Undrained Triaxial tests 
iv) Dry density moisture content test 
v) Minimum and Maximum dry density tests  
vi) Shear Box tests 
vii) Unconfined Compressive Strength tests 

Volume 1 of this report discusses the laboratory tests carried out, the test methods employed and 
provides all results in summary format.  Volume 2 contains the detailed laboratory test results and 
comprises Appendix A through Appendix E:  

 Appendix A – Indicator and Grading Analysis Test Results 

 Appendix B – Quick Undrained Triaxial Test Results 

 Appendix C – Consolidated Undrained Triaxial Test Results 

 Appendix D – Shear box Test Results and Dry density moisture content Test Result 

 Appendix E – Unconfined Compressive Strength Test Results 

2. SCOPE OF CONSULTANT’S INVOLVEMENT 

In March 2008, Moore Spence Jones were employed by HMG Joint Venture to provide specialist 
geotechnical consultancy services to the Berth Deepening Pre Feasibility Study under Contract No. 
H500272-CPS003. HMGJV were employed by Transnet to provide project management and technical 
services for the Pre Feasibility Study. 

The geotechnical Contractors (Geopractica, Franki and Subtech) were employed directly by Transnet. 
The geotechnical investigation was supervised from a technical perspective by Moore Spence Jones. 
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Moore Spence Jones were also employed to undertake interpretative reporting for the project and a 
stability assessment of the quay wall. These are reported separately. 

 While Moore Spence Jones scheduled laboratory testing with the various commercial soils laboratories 
contracted for this work, the testing schedule was largely agreed on in conjunction with HMG JV.  

3. SAMPLING AND SAMPLE PRESERVATION  

Samples from the geotechnical investigation were sent to different laboratories in Durban and Ireland for 
laboratory testing. The samples were submitted in the following forms: 

1. Undisturbed Samples (from boreholes) 

 Shelby Samples 

 Double tube cored samples 

 Rock core samples 

2. Disturbed Samples 

 Bulk samples from inspection pit 

 SPT samples from boreholes 

The Shelby tubes containing the samples were sealed with wax at either end while on site and dispatched 
to the laboratory without being extruded. 

The double tube samples were extruded on site. During extrusion, sub-samples of the clay were taken 
and immediately covered in cling film and waxed twice before being dispatched to the laboratory.  

The disturbed samples consisted mainly of sandy materials.  In some cases to obtain sufficient sample of 
Reclamation Fill and Harbour Bed sands for the scheduled tests it was necessary to blend the SPT 
samples of similar soils from several boreholes to form composite samples. 

4. LABORATORY TESTING 
   

The laboratory testing for Phase 1, 2 and 3 was carried out over the period June 2008 to February 2009 
and comprised the following. 

i) Atterberg Limits and Grading Analysis 
ii) Quick Undrained Triaxial tests 
iii) Consolidated Undrained Triaxial tests 
iv) Dry density moisture content test 
v) Minimum and maximum dry density tests 
vi) Shear Box tests 
vii) Unconfined Compressive Strength tests 

All laboratory results are summarised in Table 1 attached.  

 Samples were sent to local (Durban) laboratories Soilco, Matrolab and Thekwini Soils Laboratories, and 
NMTL in Ireland, for testing. Soilco and Matrolab are accredited with the South African National System 
(SANAS). This ensures that the laboratories have externally accredited procedures in place for 
management of the laboratory and that testing takes place to recognised National Standards. Thekwini 
Soils Laboratory, however, do not have an accreditation system. 

 In addition to samples obtained from the current investigation, one Shelby sample from an investigation 
carried out by Transnet at Salisbury Island in 2007 was also recovered from storage and tested under this 
Contract. The results are included in this report and the borehole is denoted as SI-BH108. 
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4.1 Atterberg Limits and Grading Analysis 

4.1.1 Atterberg Limits 

Atterberg Limits determinations were carried out on the disturbed and undisturbed samples. The following 
testing standards and procedures were adhered to: 

 TMH1: A2, A3, A4 & A5 (Matrolab and Soilco) 

 BS1377:1990:Part 2 : Clause 4.3 (NMTL), and 

 BS1377:1990:Part 2 : Clause 4.6 (Thekwini Soils). 

Where the Plasticity Index value was too low to be determined by the test method, abbreviations for 
Slightly Plastic (SP/EP) and Non Plastic (NP) were reported on result sheets by local laboratories.  

4.1.2 Grading Analysis 

Particle size distribution or grading is the percentages of the various grain sizes present in a soil as 
determined by sieving and sedimentation (hydrometer test). Sieve analysis is used for particle size 
distribution to 0.075 mm while the hydrometer test is used for particle size distribution from 0.075 mm to 
0.002 mm i.e. fine grained (clayey) materials held in suspension.  

The following testing standards and procedures were adhered to: 

 TMH Method A1(a) wet sieve for the Materials Test, TMH Method A1(a) wet sieve followed by 
hydrometer to ASTM D422 for the Hydrometer Test and sieve analysis to TMH1 – Method B4 for 
the Aggregate Test (Soilco), 

 TMH1: A2, A3, A4 & A5 (Matrolab),  

 BS1377:1990:Part 2 : Clause 9.2 wet sieving and Clause 9.5 sedimentation by the hydrometer 
method  (NMTL), and 

 TMH1: Wet sieving  (Thekwini Soils Laboratory). 

 The Atterberg Limits and the Grading Analysis results provided by Soilco, Matrolab, Thekwini Soils and 
NMTL Laboratories are summarised in Table 1. Detailed results of these tests are given in Appendix A 
contained in Volume 2 of this report. 

4.2 Quick Undrained Triaxial (QUT) Tests 

This test is to determine the undrained shear strength of cohesive soils.  

Both the Thekwini Soils and NMTL Laboratories used the BS 1377 : 1990: Part 7 : Clause 8 method to 
execute the QUT tests. This method provides the determination of the undrained strength of a specimen 
of cohesive soil when it is subjected to a constant confining pressure and to strain-controlled axial 
loading, when no change in total moisture content is allowed. Tests are usually carried out on a set of 
similar specimens, subjected to different confining pressures. The test is carried out in the triaxial 
apparatus on specimens in the form of cylinders. The specimen is confined in an impervious membrane 
between impervious end caps in a triaxial cell which can be pressurized by water. The axial rate of strain 
until the specimen fails is normally within a period of 5 to 15 minutes.  

The QUT test results provided by both NMTL and Thekwini Soils Laboratory are summarised in Table 1.  
The detailed test results are provided in Appendix B, Volume 2 of this report. 

4.3 Consolidated Undrained Triaxial (CUT) Tests 

Consolidated undrained triaxial (CUT) compression tests were carried out by NMTL in Ireland.  The CUT 
tests also include measurement of pore pressure on undisturbed clay samples using the BS 1377 : Part 
8: Clause 7. From a set of tests the effective shear strength parameters at failure, effective cohesion c’ 
and effective angle of friction ’ can be derived. The test is carried out in three stages: saturation, to 
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ensure the fluid in the pores and measuring system does not contain free air, consolidation to a 
predetermined stress level and the shearing with cell pressures usually within the range 25 to 800 KN/m

2
.

During shearing the specimen is not allowed to drain i.e. the volume is held constant and the pore 
pressure is monitored to determine the effective stresses.   
   

 The CUT test results are summarised in Table 1. The detailed test results are provided in Appendix C, 
Volume 2 of this report. 

4.4 Dry Density Moisture Content Test 

A single dry density moisture content test was carried out by Soilco Laboratory in accordance with TMH1 
Method A7. The test was carried out on a bulk sample of Hydraulic Fill obtained from Berth 203, Phase 2 
of the Durban Harbour Berth Deepening Feasibility Study.  

The maximum dry density and optimum moisture content are attained by establishing the moisture-
density relationship of the material when prepared and compacted at the Modified AASHTO compaction 
effort at different moisture contents.  

The detailed test result is provided in Appendix D, Volume 2 of this report. 

4.5 Minimum and Maximum Dry Density Tests 

This test determines an indication of the degree of compaction or insitu density of a cohesionless or 
granular (free-draining) soil, by relating its dry density to its minimum and maximum possible densities.  

Density tests on Hydraulic Fill sands, which were obtained from composite SPT samples, were carried 
out in accordance with BS1377 1990 Part 4.2 and Part 4.4 at the Thekwini Soils Laboratory. However, the 
maximum dry density test deviates from the BS 1377 method as no vibrating hammer was used. The 
results are summarised in Table 1.  

4.6 Shear Box Tests 

The shear box test is carried out to determine the effective shear strength parameter ’ (angle of 
shearing resistance) for the granular material of the  Hydraulic Fill and Harbour Beds sands. 

Thekwini Soils Lab used the BS 1377 : 1990 : Part 7 method of testing where a direct shear test on a 
square prism of soil laterally restrained in a 60mm

2
 shear box is sheared along a mechanically induced 

horizontal plane while subjected to a pressure applied normal to that plane. The shearing resistance 
offered by the soil as one portion is made to slide on the other is measured at regular intervals of 
displacement. Failure occurs when the shearing resistance reaches the maximum value which the soil 
can sustain.  By carrying out the test on a set of (usually three) similar specimens of the same soil under 
different normal pressures, the relationship between measured shear stress at failure and normal applied 
stress is obtained. The specimen is consolidated under a vertical normal load until the primary 
consolidation is completed. The specimen is then sheared at a rate of displacement that is slow enough 
to prevent development of excess pore pressures. Test data enables the effective shear strength 
parameters c’ and ’ to be derived. After the test was completed, the samples were placed in a metal 
bowl and oven dried overnight. The weight was then divided by the volume of the shear box as filled by 
the sample (rather than standard volume) to provide the correct density. Relative density was then 
determined with regards to the maximum and minimum obtained from the density tests. 

The tests conducted by Thekwini Soils Laboratory deviated from BS 1377 in that the vertical deformation 
during load placing was not measured.  

The shear box test results are summarised in Table 1.  The detailed test results are provided in Appendix 
D, Volume 2 of this report. 



Durban Berth Deepening Feasibility Study 
Laboratory Report : Phases 1, 2 & 3 

Page 5 

MOORE SPENCE JONES
Path : H:\07\07-395 Harbour\REPORTS\FINAL REPORTS\LAB REPORT\07-395R09 Lab Report Vol 1 Rev0.doc 

4.7 Unconfined Compressive Strength (UCS) Tests 

The unconfined compressive strength (UCS) of an intact rock sample is used as the basis for foundation 
design with an allowance being made for the structure of the rock mass. A specimen of intact rock 
(usually cylindrical - borehole core) is subjected to a steadily increasing axial compression until failure 
occurs. The axial force is the only force applied to the specimen. The test provides an immediate 
approximate value of the compressive strength of the rock. UCS tests were carried out at Soilco and 
Thekwini Soils on core samples of intact rock sampled from boreholes. The Soilco method for the UCS 
test is carried out in accordance with the TMH 1 B4 while Thekwini Soils Laboratory have used the BS 
1377 : 1975 : Test 20 : done in triaxial load frame. 

In addition, Thekwini Soils Laboratory was requested to carry out strain gauge measurements during 
some of the tests conducted to determine the percentage strain at failure.  The UCS test results are 
summarised in Table 1.  Detailed test results are provided in Appendix E, Volume 2 of this report. 

Table 1 
Summary of all lab results 



Durban Berth Deepening
Summary of Laboratory Testing

Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)

Minimum

Density

(kg/m
3
)

Friction Angle

BD-BHL101B 18.95 19.37 TW Harbour Beds Clay 1 18.95 Thekwini 50.7 40 24 16 16 42 15 27 99

BD-BHL101B 18.95 19.37 TW Harbour Beds Clay 2 Thekwini 42.7 162

BD-BHL101B 18.95 19.37 TW Harbour Beds Clay 3 Thekwini 48.6 175

BD-BHL102 7.50 7.95 SPT Fill Sand 1 7.5 SoilCo NP 1 94

BD-BHL102 15.00 15.45 SPT Fill Sand 1 15 SoilCo NP 0 93

BD-BHL102 19.50 21.00 Wash Fill Sand 1 19.5 SoilCo 23 17 6 0 62 16 22

BD-BHL102 28.95 30.00 NWD4 Harbour Beds Gravel 1 28.95 SoilCo 60 33 27 70 5 11 14

BD-BHL102 31.00 31.40 TW Harbour Beds Sand 1 31 NMTL NP 0 86 7 7

BD-BHL102 32.00 33.25 NWD4 Harbour Beds Sand 1 32 SoilCo SP 0 76 14 10

BD-BHL102 35.30 35.75 SPT Harbour Beds Sand 1 35.3 SoilCo NP 10 82

BD-BHL102 38.20 38.65 SPT Harbour Beds Sand SoilCo NP 3 81 5 11

BD-BHL102 41.00 42.65 NWD4 Harbour Beds Sand 42.62 SoilCo 24.1 NP 3 85 6 6

BD-BHL102 40.43 40.62 C Cretaceous Siltstone 1 40.43 SoilCo 2.1

BD-BHL103 9.00 9.45 SPT Fill Sand 1 9 SoilCo 1 95

BD-BHL103 29.05 29.50 SPT Harbour Beds Clay 1 29.05 SoilCo SP 1 76 9 14

BD-BHL103 30.55 31.00 SPT Harbour Beds Sand 1 30.55 SoilCo SP 5 85

BD-BHL103A 27.80 28.35 TW Harbour Beds Clay 1 Thekwini 55.3 64 34 30 7 12 18 63 78

BD-BHL103A 27.80 28.35 TW Harbour Beds Clay 2 Thekwini 56.4 143

BD-BHL103A 27.80 28.35 TW Harbour Beds Clay 3 Thekwini 54.6 184

BD-BHL103A 28.80 29.35 TW Harbour Beds Clay 1 28.8 NMTL 35.3 55 18 37 6 48 34 12

BD-BHL103A 28.80 29.35 TW Harbour Beds Clay 2 29 NMTL 34 62 23 39 0 44 42 15

BD-BHL103A 28.80 29.35 TW Harbour Beds Clay 3 29.15 NMTL 38.8 70 24 46 0 26 53 21

BD-BHL104 24.50 24.95 SPT Harbour Beds Sand 1 24.5 SoilCo 0 98

BD-BHL104 28.00 29.50 NWD4 Harbour Beds Sand 1 28 SoilCo 33 22 11 0 60 12 28

BD-BHL105 25.50 25.95 SPT Harbour Beds Sand 1 25.5 SoilCo NP 11 85

BD-BHL105 37.25 37.50 C Cretaceous Siltstone 1 37.25 SoilCo 2.0

BD-BHL105 34.50 34.95 SPT Harbour Beds Sand 1 34.5 SoilCo 41 22 19 1 41 42 16

BD-BHL106 7.50 7.95 SPT Fill Sand 1 7.5 SoilCo NP 0 92 8

BD-BHL107 7.50 7.95 SPT Fill Sand 1 7.5 SoilCo NP 31 63

BD-BHL107 31.19 31.64 SPT Harbour Beds Sand 1 31.19 SoilCo 22 15 7 6 69 15 10

BD-BHL107 32.64 33.09 SPT Harbour Beds Silt 1 32.64 SoilCo 28 18 10 0 70 20 10

BD-BHL107A 12.00 12.60 TW Fill Sand 1 12 SoilCo NP 16 80 1 3

BD-BHL107A 30.80 31.25 SPT Harbour Beds Clay 1 30.8 SoilCo 28 23 5 7 70 16 7

BD-BHL107A 36.05 36.50 SPT Harbour Beds Clay 1 36.05 SoilCo 26 23 3 3 75 16 6

BD-BHL107A 37.06 38.07 C Cretaceous Siltstone 1 37.06 SoilCo 1.7

BD-BHL107A 38.38 38.48 C Cretaceous Sandstone 1 38.38 SoilCo 22.9

BD-BHL108 23.10 23.55 SPT Harbour Beds Sand 1 23.1 SoilCo NP 0 86

BD-BHL108 23.55 25.05 NWD4 Harbour Beds Clay 1 23.55 SoilCo 36 25 11 0 50 38 12

BD-BHL108 34.35 34.80 SPT Harbour Beds Clay 1 34.35 SoilCo NP 0 80 9 11

BD-BHL201 7.50 7.95 SPT Fill Sand 1 7.5 Matrolab NP 0 92

BD-BHL201 29.00 29.45 SPT Harbour Beds Clay 1 29 Matrolab 44.6 41 24 17 6 64 12 18

BD-BHL201A 21.07 21.62 TW Harbour Beds Clay 1 21.07 NMTL 79 97 37 60 8 3 64 26 19.8

BD-BHL201A 21.07 21.62 TW Harbour Beds Clay 2 NMTL 76.7 98 38 60 2 3 59 36 20.9

BD-BHL201A 22.47 23.02 TW Harbour Beds Clay 1 22.47 NMTL 78.2 99 38 61 0 4 62 34

BD-BHL201A 22.47 23.02 TW Harbour Beds Clay 2 22.65 NMTL 70.8 93 33 60 1 4 64 31

BD-BHL201A 22.47 23.02 TW Harbour Beds Clay 3 22.8 NMTL 64.5 85 32 53 5 6 54 36

BD-BHL202 21.30 22.80 C Harbour Beds Clay 1A 20.68 NMTL 51.4 72 28 44 0 32 39 29

BD-BHL202 21.30 22.80 C Harbour Beds Clay 1B 20.78 NMTL

BD-BHL202 21.30 22.80 C Harbour Beds Clay 2 20.89 NMTL 44 56 22 34 0 40 44 16 14.8

BD-BHL202 21.30 22.80 C Harbour Beds Clay 3 21.05 NMTL 36.4 45 18 27 0 55 25 20

BD-BHL202 21.30 22.80 C Harbour Beds Clay 4 21.21 NMTL 32.2 33 19 14 0 68 15 17

BD-BHL202 21.30 22.80 C Harbour Beds Clay 5 21.37 NMTL 30 33 18 15 0 69 17 14

BD-BHL202 21.30 22.80 C Harbour Beds Clay 6 21.53 NMTL 27.1 28 17 11 0 76 14 10

BD-BHL203B 24.45 25.00 TW Harbour Beds Clay 1 24.45 NMTL 74.5 96 35 61 0 4 65 31

BD-BHL203B 24.45 25.00 TW Harbour Beds Clay 2 24.6 NMTL 81.6 93 32 61 0 3 68 28

BD-BHL203B 24.45 25.00 TW Harbour Beds Clay 3 24.8 NMTL 79.2 95 33 62 0 3 67 30

BD-BHL203B 25.45 26.00 TW Harbour Beds Clay 1 Thekwini 66.9 55 29 26 3 7 27 63 30

BD-BHL203B 25.45 26.00 TW Harbour Beds Clay 2 Thekwini 69.9 34

BD-BHL203B 25.45 26.00 TW Harbour Beds Clay 3 Thekwini 63.8 38

BD-BHL203_5 24.00 24.55 TW Harbour Beds Clay 1 24 NMTL 66.7 95 37 58 14 6 53 28 47.2

BD-BHL203_5 24.00 24.55 TW Harbour Beds Clay 2 NMTL 64.4 94 40 54 0 5 72 23 60.5

BD-BHL204 4.50 5.00 TW Fill Sand 1 4.5 SoilCo NP 0 97 1 2

BD-BHL204 9.05 9.50 SPT Fill Sand 1 9.05 SoilCo NP 0 98

BD-BHL204 10.55 10.90 TW Fill Sand 1 10.55 SoilCo NP 1 95 1 3

BD-BHL204 26.55 26.85 SPT Harbour Beds Sand 1 26.55 SoilCo NP 1 95

BD-BHL204 37.67 37.82 C Cretaceous Siltstone 1 37.67 Thekwini 1.1

BD-BHL204 39.80 40.00 C Cretaceous Siltstone 1 39.80 Thekwini 1.1

BD-BHL204 41.24 41.38 C Cretaceous Siltstone 1 41.24 Thekwini 0.4

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

7

Atterbeg Limits Grading

5

8

4

10

2

4

6

8

2

14

4

Relative Density

Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.
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Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)
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Density

(kg/m
3
)

Friction Angle

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

Atterbeg Limits Grading Relative Density

BD-BHL205 21.50 22.05 TW Harbour Beds Clay 4 21.5 NMTL 27.1 51 17 34 1 62 12 24

BD-BHL205 21.50 22.05 TW Harbour Beds Clay 1 21.5 NMTL

BD-BHL205 21.50 22.05 TW Harbour Beds Clay 2 21.65 NMTL

BD-BHL205 21.50 22.05 TW Harbour Beds Clay 3 21.8 NMTL

BD-BHL205 21.50 22.05 TW Harbour Beds Clay 5 22.05 NMTL 41.8 87 28 59 0 1 36 62

BD-BHL205 22.05 23.65 C Harbour Beds Clay 1 22.05 NMTL 61.1 72 28 44 1 12 38 49 10

BD-BHL205 22.05 23.65 C Harbour Beds Clay 2 22.21 NMTL 60.4 73 30 43 1 8 51 40

BD-BHL205 22.05 23.65 C Harbour Beds Clay 3 22.37 NMTL 56.8 75 30 45 4 3 43 50

BD-BHL205 22.05 23.65 C Harbour Beds Clay 4 22.54 NMTL 61.5 76 33 43 0 5 46 49

BD-BHL205 22.05 23.65 C Harbour Beds Clay 5 22.7 NMTL 56.9 74 32 42 8 3 54 35

BD-BHL205 25.15 25.70 TW Harbour Beds Clay 4 25.15 NMTL 64.1 67 27 40 0 14 48 37

BD-BHL205 25.15 25.70 TW Harbour Beds Clay 1 25.15 NMTL

BD-BHL205 25.15 25.70 TW Harbour Beds Clay 2 25.3 NMTL

BD-BHL205 25.15 25.70 TW Harbour Beds Clay 3 25.45 NMTL

BD-BHL205 25.15 25.70 TW Harbour Beds Clay 5 25.7 NMTL 55.2 80 27 53 0 7 51 43

BD-BHL206 19.50 20.05 TW Harbour Beds Clay 1 19.5 SoilCo 51 30 21 23 27 28 22

BD-BHL206 20.05 21.55 C Harbour Beds Clay 1 20.34 NMTL 56 68 27 41 19 10 43 28

BD-BHL206 20.05 21.55 C Harbour Beds Clay 2 20.64 NMTL 61.8 73 28 45 0 4 53 44

BD-BHL206 20.05 21.55 C Harbour Beds Clay 3 20.86 NMTL 52.6 72 30 42 2 4 57 37

BD-BHL206 20.05 21.55 C Harbour Beds Clay 4 21.1 NMTL 41.8 69 24 45 0 6 57 37 59.3

BD-BHL206 20.05 21.55 C Harbour Beds Clay 5 21.31 NMTL 45.5 65 24 41 0 3 56 42 58.9

BD-BHL207 13.50 13.95 SPT Fill Sand 1 13.5 SoilCo 0 96

BD-BHL207 31.45 31.90 SPT Harbour Beds Sand 1 31.45 SoilCo NP 2 82 6 10

BD-BHL207 33.22 33.35 C Cretaceous Siltstone 1 33.22 SoilCo 2.5

BD-BHL207 33.35 33.55 C Cretaceous Siltstone 1 33.35 SoilCo 2.0

BD-BHL208 12.10 12.45 SPT Fill Sand 1 12.1 SoilCo NP 0 97

BD-BHL208 27.85 28.30 SPT Harbour Beds Sand 1 27.85 SoilCo NP 0 95

BD-BHL209 13.50 13.95 SPT Fill Sand 1 13.5 Matrolab NP 37 19

BD-BHL209 26.00 26.45 SPT Harbour Beds Sand 1 26 Matrolab NP 0 94 2 4

BD-BHL209 28.55 29.00 SPT Harbour Beds Clay 1 28.55 Matrolab 33.8 36 24 12 25 55 13 7

BD-BHL209 29.50 30.05 TW Harbour Beds Clay 4 29.72 NMTL 27.5 69 4 20 7

BD-BHL209 29.50 30.05 TW Harbour Beds Clay 1 29.86 NMTL 41.2 68 28 40 1 7 75 17

BD-BHL209 30.55 31.00 SPT Harbour Beds Sand 1 30.55 Matrolab 45.6 39 27 12 1 32 57 10

BD-BHL210 21.00 22.50 C Harbour Beds Clay 1 21.25 NMTL 54.5 95 33 62 0 2 73 25

BD-BHL210 21.00 22.50 C Harbour Beds Clay 2 21.45 NMTL

BD-BHL210 21.00 22.50 C Harbour Beds Clay 3 22.09 NMTL 59 78 31 47 0 3 71 26

BD-BHL210 21.00 22.50 C Harbour Beds Clay 4 22.35 NMTL 64.5 102 41 61 0 0 63 37

BD-BHL210A 21.05 21.60 TW Harbour Beds Clay 1 21.05 NMTL 56.1 83 34 49 0 2 78 20 36

BD-BHL210A 21.05 21.60 TW Harbour Beds Clay 2 NMTL 60.2 77 28 49 0 4 78 18 25.9

BD-BHL210A 24.15 25.65 C Harbour Beds Clay 1 24.35 NMTL 63.7 89 29 60 0 4 71 25 46.4

BD-BHL210A 24.15 25.65 C Harbour Beds Clay 2 24.75 NMTL 60.9 90 31 59 0 1 68 31 53.8

BD-BHL210A 25.14 25.34 C Harbour Beds Clay 25.14 NMTL 59 86 34 52 0 2 69 29

BD-BHL210A 25.65 26.20 TW Harbour Beds Clay 1 Thekwini 58.1 57 26 26 0 3 34 63 29

BD-BHL210A 25.65 26.20 TW Harbour Beds Clay 2 Thekwini 58.6 38

BD-BHL210A 25.65 26.20 TW Harbour Beds Clay 3 Thekwini 51.2 90

BD-BHL210A 26.20 27.70 C Harbour Beds Clay 1 26.41 NMTL 32 50 18 32 0 17 71 12 141.1

BD-BHL210A 28.70 29.25 TW Harbour Beds Clay 1 28.7 Thekwini 39.4 43 23 20 0 10 43 47 25

BD-BHL301 12.10 12.45 SPT Fill Sand 1 12.1 SoilCo NP 0 96 0 4

BD-BHL301 23.00 23.45 SPT Harbour Beds Clay 1 23 SoilCo 53 31 22 4 17 37 42

BD-BHL301 26.00 26.45 SPT Harbour Beds Clay 1 26 SoilCo 50 30 20 0 30 44 26

BD-BHL301 28.00 28.45 SPT Harbour Beds Clay 1 28 SoilCo 37 23 14 0 38 50 12

BD-BHL301 29.50 30.10 TW Harbour Beds Clay 1 29.5 NMTL 41.4 62 25 37 0 8 75 17

BD-BHL301 29.50 30.10 TW Harbour Beds Clay 2 29.82 NMTL

BD-BHL301 29.50 30.10 TW Harbour Beds Clay 3 29.96 NMTL

BD-BHL301 30.10 31.60 C Harbour Beds Clay 1 30.1 NMTL 71.3 69 25 44 2 9 68 22

BD-BHL301 30.10 31.60 C Harbour Beds Clay 2 30.26 NMTL 54.3 64 30 34 2 16 65 17

BD-BHL301 30.10 31.60 C Harbour Beds Clay 5 30.81 NMTL 37.1 52 22 30 0 33 60 7 81.4

BD-BHL301 30.10 31.60 C Harbour Beds Clay 3 31.04 NMTL 44.5 61 26 35 2 25 58 16

BD-BHL301 30.10 31.60 C Harbour Beds Clay 4 31.19 NMTL 31.9 50 23 27 0 45 44 11

BD-BHL301 34.90 35.35 SPT Harbour Beds Clay 1 34.9 SoilCo 22 14 8 1 68 22 9

BD-BHL301 45.11 45.27 C Cretaceous Siltstone 1 45.11 Thekwini 3.5

BD-BHL301 46.74 46.88 C Cretaceous Siltstone 1 46.74 Thekwini 1.1

BD-BHL301 47.30 47.47 C Cretaceous Siltstone 1 47.30 Thekwini 1.7

BD-BHL301 49.74 49.90 C Cretaceous Siltstone 1 49.74 Thekwini 1.6

BD-BHL309 12.00 12.45 SPT Fill Sand 1 12 SoilCo NP 0 97

BD-BHL309 22.00 22.45 SPT Harbour Beds Sand 1 22 SoilCo NP 0 96

BD-BHL309 26.00 26.45 SPT Harbour Beds Sand 1 26 SoilCo NP 0 96

BD-BHL309 34.25 35.44 C Cretaceous Siltstone 1 34.25 Thekwini 1.8

4

3

5

44

3

4

4

Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.



Durban Berth Deepening
Summary of Laboratory Testing

Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)

Minimum

Density

(kg/m
3
)

Friction Angle

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

Atterbeg Limits Grading Relative Density

BD-BHL309 39.40 39.61 C Cretaceous Siltstone 1 39.40 Thekwini 1.9

BD-BHL309 40.84 41.02 C Cretaceous Siltstone 1 40.84 Thekwini 1.5

BD-BHL309 41.05 41.32 C Cretaceous Siltstone 1 41.05 Thekwini 1.8

BD-BHL309 41.57 41.86 C Cretaceous Siltstone 1 41.57 Thekwini 1.6

BD-BHL314 6.65 7.10 SPT Fill Sand 1 6.65 Matrolab NP 9 88

BD-BHL314 23.15 23.60 SPT Harbour Beds Sand 1 23.15 Matrolab NP 1 91

BD-BHL314 24.60 25.15 TW Harbour Beds Sand 4 24.6 NMTL 22.3 NP 20 69 5 6

BD-BHL314 24.60 25.15 TW Harbour Beds Clay 1 24.6 NMTL

BD-BHL314 24.60 25.15 TW Harbour Beds Clay 2 24.8 NMTL

BD-BHL314 24.60 25.15 TW Harbour Beds Clay 3 25 NMTL

BD-BHL314 24.60 25.15 TW Harbour Beds Clay 5 25.15 NMTL 23.8 58 30 28 0 44 24 32

BD-BHL314 26.20 26.65 SPT Harbour Beds Clay 1 26.2 Matrolab 26.5 23 15 8 1 54 16 29

BD-BHL314 29.20 29.65 SPT Harbour Beds Clay 1 29.2 Matrolab 25.4 EP 3 74 5 18

BD-BHL314 31.70 32.15 SPT Harbour Beds Clay 1 31.7 Matrolab 33.5 NP 2 84 3 11

BD-BHL315 9.45 10.50 Wash Fill Sand 1 9.45 SoilCo 0 97

BD-BHL315 27.22 28.22 NWD4 Harbour Beds Clay 1 27.22 SoilCo 20 11 9 0 62 24 14

BD-BHL315 33.00 33.45 SPT Harbour Beds Sand 1 33 SoilCo NP 22 69

BD-BHL315 40.50 40.83 SPT Residual Cretaceous Silt 1 40.5 SoilCo SP 2 78 12 8

BD-BHL315 46.41 46.59 C Cretaceous Siltstone 1 46.41 SoilCo 6.6

BD-BHL316 4.50 5.00 TW Fill Sand 1 4.5 SoilCo NP 1 96 0 3

BD-BHL316 13.35 14.00 SPT Fill Sand 1 13.35 SoilCo NP 0 92

BD-BHL316 24.05 24.50 SPT Harbour Beds Sand 1 24.05 SoilCo NP 0 90

BD-BHL317 4.50 5.00 TW Fill Sand 1 4.5 SoilCo NP 1 94 2 3

BD-BHL317 13.40 13.85 SPT Fill Sand 1 13.4 SoilCo NP 0 98

BD-BHL317 20.10 20.55 SPT Harbour Beds Sand 1 20.1 SoilCo NP 0 95

BD-BHM101 7.50 7.95 SPT Harbour Beds Clay 1 7.5 Matrolab 59.3 40 27 13 4 60 22 14

BD-BHM101 9.00 9.45 SPT Harbour Beds Clay 1 9 Matrolab 35.7 SP 1 70 13 16

BD-BHM101 13.79 14.24 SPT Harbour Beds Sand 1 13.79 Matrolab NP 2 93

BD-BHM101 16.79 18.29 C Harbour Beds Clay 3 16.94 NMTL 31.3 38 21 17 0 64 25 12

BD-BHM101 16.79 18.29 C Harbour Beds Clay 4 17.1 NMTL 38.9 68 27 41 0 21 50 29

BD-BHM101 16.79 18.29 C Harbour Beds Clay 5 17.26 NMTL 37.4 62 23 39 0 33 43 25

BD-BHM101 16.79 18.29 C Harbour Beds Clay 6 17.41 NMTL 28.7 47 20 27 0 34 40 27

BD-BHM101 16.79 18.29 C Harbour Beds Clay 7 17.57 NMTL 31.7 59 22 37 0 33 48 19

BD-BHM101 16.79 18.29 C Harbour Beds Clay 1 17.73 NMTL 32.7 50 19 31 0 48 39 13 163.1

BD-BHM101 16.79 18.29 C Harbour Beds Clay 2 17.89 NMTL 29.3 37 22 15 0 65 22 13 22.5

BD-BHM101 22.34 22.78 SPT Harbour Beds Sand 1 22.34 Matrolab NP 0 97

BD-BHM101 31.20 31.42 C Cretaceous Siltstone 1 31.2 Thekwini 0.9

BD-BHM101 32.82 33.02 C Cretaceous Siltstone 1 32.82 Thekwini 0.8

BD-BHM101 34.23 34.41 C Cretaceous Siltstone 1 34.23 Thekwini 1.4

BD-BHM101 38.23 38.48 C Cretaceous Siltstone 1 38.23 Thekwini 1.7

BD-BHM101 40.97 41.21 C Cretaceous Siltstone 1 40.97 Thekwini 1.0

BD-BHM101 42.59 42.78 C Cretaceous Siltstone 1 42.59 Thekwini 2.1

BD-BHM101 45.29 45.52 C Cretaceous Sandstone 1 45.29 Thekwini 28.0

BD-BHM101 47.46 47.69 C Cretaceous Siltstone 1 47.46 Thekwini 1.4

BD-BHM101 52.08 52.24 C Cretaceous Siltstone 1 52.08 Thekwini 1.7

BD-BHM101 53.58 53.74 C Cretaceous Siltstone 1 53.58 Thekwini 2.3

BD-BHM101 56.17 56.33 C Cretaceous Siltstone 1 56.17 Thekwini 2.0

BD-BHM101 56.63 56.89 C Cretaceous Siltstone 1 56.63 Thekwini 1.3

BD-BHM101 57.96 58.08 C Cretaceous Siltstone 1 57.96 Thekwini 0.5

BD-BHM101 58.61 58.79 C Cretaceous Siltstone 1 58.61 Thekwini 0.4

BD-BHM101 59.58 59.74 C Cretaceous Siltstone 1 59.58 Thekwini 0.3

BD-BHM101C 2.35 2.90 TW Harbour Beds Clay 1 2.35 NMTL 58.5 57 23 34 12 61 22 5

BD-BHM101C 2.35 2.90 TW Harbour Beds Clay 2 2.55 NMTL 66.9 83 34 49 3 30 51 16

BD-BHM101C 2.35 2.90 TW Harbour Beds Clay 3 2.75 NMTL 59.2 84 31 53 1 9 63 26

BD-BHM101C 3.35 3.90 TW Harbour Beds Clay 1 3.35 Thekwini 56.3 11 21 2 26 29 43 22

BD-BHM101C 3.35 3.90 TW Harbour Beds Clay 2 Thekwini 51.9 36

BD-BHM101C 4.90 5.35 TW Harbour Beds Clay 1 4.9 Thekwini 27 43 25 18 0 29 36 35 46

BD-BHM101C 4.90 5.35 TW Harbour Beds Clay 2 Thekwini 29.9 55

BD-BHM101C 4.90 5.35 TW Harbour Beds Clay 3 Thekwini 27 161

BD-BHM101C 5.35 5.90 Harbour Beds Clay 5.35 SoilCo 25 17 8 1 65 22 12

BD-BHM101C 6.35 6.90 Harbour Beds Clay 6.35 SoilCo 27 13 14 0 62 24 14

BD-BHM102 6.00 6.45 SPT Harbour Beds Sand 1 6 Matrolab NP 1 95

BD-BHM102 16.50 16.95 SPT Harbour Beds Sand 1 16.5 Matrolab NP 0 92

BD-BHM102 31.80 31.95 C Cretaceous Siltstone 1 31.80 Thekwini 7.6

BD-BHM102 41.10 41.29 C Cretaceous Siltstone 1 41.10 Thekwini 0.7

BD-BHM102 42.45 42.58 C Cretaceous Siltstone 1 42.45 Thekwini 1.6

BD-BHM102 43.54 43.66 C Cretaceous Siltstone 1 43.54 Thekwini 1.2

BD-BHM102 46.70 46.90 C Cretaceous Siltstone 1 46.70 Thekwini 1.4

8

8

5

3

4

3
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5
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Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.



Durban Berth Deepening
Summary of Laboratory Testing

Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)

Minimum

Density

(kg/m
3
)

Friction Angle

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

Atterbeg Limits Grading Relative Density

BD-BHM102 48.36 48.49 C Cretaceous Siltstone 1 48.36 Thekwini 2.8

BD-BHM103 4.55 5.00 SPT Harbour Beds Sand 1 4.55 SoilCo NP 2 95

BD-BHM103 23.09 23.54 SPT KW Sand 1 23.09 SoilCo NP 7 83

BD-BHM103 32.13 32.29 C Cretaceous Siltstone 1 32.13 Thekwini 8.7

BD-BHM103 34.52 34.76 C Cretaceous Siltstone 1 34.52 Thekwini 1.4

BD-BHM103 35.65 35.83 C Cretaceous Siltstone 1 35.65 Thekwini 1.3

BD-BHM103 40.38 40.55 C Cretaceous Siltstone 1 40.38 Thekwini 1.4

BD-BHM103 40.55 40.81 C Cretaceous Siltstone 1 40.55 Thekwini 1.8

BD-BHM103 42.52 42.83 C Cretaceous Siltstone 1 42.52 Thekwini 1.4

BD-BHM103 45.00 45.19 C Cretaceous Siltstone 1 45.00 Thekwini 1.4

BD-BHM103 46.05 46.21 C Cretaceous Siltstone 1 46.05 Thekwini 1.2

BD-BHM103 48.90 49.05 C Cretaceous Siltstone 1 48.90 Thekwini 1.0

BD-BHM103 49.75 49.88 C Cretaceous Siltstone 1 49.75 Thekwini 3.3

BD-BHM104 10.50 10.95 SPT Harbour Beds Sand 1 10.5 Matrolab NP 0 95

BD-BHM104 22.05 22.23 C Cretaceous Siltstone 1 22.05 Thekwini 1.0

BD-BHM104 23.90 24.03 C Cretaceous Siltstone 1 23.90 Thekwini 1.2

BD-BHM104 24.16 24.36 C Cretaceous Sandstone 1 24.16 Thekwini 7.6

BD-BHM104 24.80 24.93 C Cretaceous Sandstone 1 24.80 Thekwini 29.0

BD-BHM104 27.62 27.80 C Cretaceous Sandstone 1 27.62 Thekwini 20.9

BD-BHM104 28.10 28.30 C Cretaceous Sandstone 1 28.10 Thekwini 3.9

BD-BHM104 31.30 31.54 C Cretaceous Siltstone 1 31.30 Thekwini 1.3

BD-BHM104 34.33 34.55 C Cretaceous Siltstone 1 34.33 Thekwini 1.6

BD-BHM104 45.29 45.47 C Cretaceous Siltstone 1 45.29 Thekwini 1.5

BD-BHM105A 25.85 26.20 C Cretaceous Siltstone 1 25.85 Thekwini 1.6

BD-BHM105A 36.32 36.52 C Cretaceous Siltstone 1 36.32 Thekwini 1.5

BD-BHM105A 38.00 38.15 C Cretaceous Siltstone 1 38.00 Thekwini 1.2

BD-BHM105A 39.26 39.43 C Cretaceous Siltstone 1 39.26 Thekwini 1.3

BD-BHM106 21.25 21.41 C Cretaceous Siltstone 1 21.25 Thekwini 0.8

BD-BHM106 22.83 23.01 C Cretaceous Siltstone 1 22.83 Thekwini 1.3

BD-BHM106 31.43 31.61 C Cretaceous Siltstone 1 31.43 Thekwini 1.6

BD-BHM106 33.51 33.66 C Cretaceous Siltstone 1 33.51 Thekwini 1.2

BD-BHM107 29.63 29.82 C Cretaceous Siltstone 1 29.63 Thekwini 1.2

BD-BHM107 34.06 34.28 C Cretaceous Siltstone 1 34.06 Thekwini 1.9

BD-BHM107 35.11 35.34 C Cretaceous Siltstone 1 35.11 Thekwini 1.7

BD-BHM107 37.91 38.15 C Cretaceous Siltstone 1 37.91 Thekwini 1.5

BD-BHM206 44.53 44.68 C Cretaceous Siltstone 1 44.53 Thekwini 1.2

BD-BHM206 45.31 45.48 C Cretaceous Siltstone 1 45.31 Thekwini 1.3

BD-BHM206 45.90 46.07 C Cretaceous Siltstone 1 45.90 Thekwini 1.7

BD-BHM206 46.57 46.78 C Cretaceous Siltstone 1 46.57 Thekwini 1.6

BD-BHM207 9.00 9.45 SPT Harbour Beds Sand 1 9 SoilCo NP 1 94

BD-BHM207 16.50 16.95 SPT Harbour Beds Sand 1 16.5 SoilCo NP 1 79

BD-BHM207 20.45 20.58 C Cretaceous Siltstone 1 20.45 Thekwini 1.2

BD-BHM207 29.71 29.87 C Cretaceous Siltstone 1 29.71 Thekwini 1.3

BD-BHM207 32.23 32.38 C Cretaceous Siltstone 1 32.23 Thekwini 1.2

BD-BHM207 40.85 41.05 C Cretaceous Siltstone 1 40.85 Thekwini 1.0

BD-BHM207 42.23 42.46 C Cretaceous Siltstone 1 42.23 Thekwini 1.1

BD-BHM207 45.09 45.27 C Cretaceous Siltstone 1 45.09 Thekwini 1.2

BD-BHM207 48.62 48.88 C Cretaceous Siltstone 1 48.62 Thekwini 2.0

BD-BHM207 49.70 49.88 C Cretaceous Siltstone 1 49.70 Thekwini 1.8

BD-BHM207 51.80 52.03 C Cretaceous Siltstone 1 51.80 Thekwini 2.6

BD-BHM208 7.50 7.95 SPT Harbour Beds Sand 1 7.5 SoilCo NP 0 93

BD-BHM208 13.50 13.95 SPT KW Sand 1 13.5 SoilCo NP 2 79

BD-BHM208 15.14 15.30 C Cretaceous Siltstone 1 15.14 SoilCo 1.9

BD-BHM208 16.20 16.36 C Cretaceous Siltstone 1 16.20 SoilCo 2.5

BD-BHM208 17.28 17.49 C Cretaceous Siltstone 1 17.28 SoilCo 2.4

BD-BHM208 20.32 20.44 C Cretaceous Siltstone 1 20.32 SoilCo 2.2

BD-BHM209 4.50 4.97 TW Harbour Beds Clay 1 4.5 NMTL 56.8 89 39 50 0 1 73 26

BD-BHM209 4.50 4.97 TW Harbour Beds Clay 2 4.65 NMTL

BD-BHM209 4.50 4.97 TW Harbour Beds Clay 3 4.85 NMTL

BD-BHM209 4.97 5.42 SPT Harbour Beds Clay 1 4.97 SoilCo 45 27 18 0 39 43 18

BD-BHM209 18.87 19.32 SPT Harbour Beds Clay 1 18.87 SoilCo 33 22 11 0 53 38 9

BD-BHM209 40.63 40.78 C Cretaceous Siltstone 1 40.63 SoilCo 2.1

BD-BHM209 49.32 49.50 C Cretaceous Siltstone 1 49.32 SoilCo 2.9

BD-BHM209 51.48 51.62 C Cretaceous Siltstone 1 51.48 SoilCo 1.8

BD-BHM209 52.36 52.53 C Cretaceous Siltstone 1 52.36 SoilCo 2.5

BD-BHM209 56.79 56.96 C Cretaceous Siltstone 1 56.79 SoilCo 2.4

BD-BHM209 57.31 57.47 C Cretaceous Siltstone 1 57.31 SoilCo 2.4

BD-BHM210A 12.57 14.07 C Harbour Beds Clay 1 12.76 NMTL 44.2 71 24 47 0 12 74 14 46.8

3

10

5

5
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20

7

Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.



Durban Berth Deepening
Summary of Laboratory Testing

Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)

Minimum

Density

(kg/m
3
)

Friction Angle

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

Atterbeg Limits Grading Relative Density

BD-BHM210A 12.57 14.07 C Harbour Beds Clay 2 13.65 NMTL 36 61 22 39 5 18 67 10 57.9

BD-BHM211 3.00 3.45 SPT Harbour Beds Clay 1 3 SoilCo 47 27 20 1 27 52 20

BD-BHM211 10.40 10.85 SPT Harbour Beds Clay 1 10.4 SoilCo 42 24 18 0 39 45 16

BD-BHM211 11.90 12.35 SPT Harbour Beds Clay 1 11.9 SoilCo 37 21 16 0 45 39 16

BD-BHM211 13.40 13.85 SPT Harbour Beds Clay 1 13.4 SoilCo NP 0 92

BD-BHM211 14.90 16.40 C Harbour Beds Clay 1 15.08 NMTL 61.1 81 29 52 0 3 73 24

BD-BHM211 14.90 16.40 C Harbour Beds Clay 2 15.23 NMTL 55.2 76 26 50 0 4 82 14

BD-BHM211 14.90 16.40 C Harbour Beds Clay 3 15.42 NMTL 52.2 62 21 41 0 17 69 14

BD-BHM211 14.90 16.40 C Harbour Beds Clay 4 15.56 NMTL 53.6 77 30 47 0 13 65 21

BD-BHM211 14.90 16.40 C Harbour Beds Clay 5 15.92 NMTL 63.5 86 29 57 0 9 65 26 18.5

BD-BHM211 44.11 44.27 C Cretaceous Siltstone 1 44.11 Thekwini 1.9

BD-BHM211 58.20 58.42 C Cretaceous Siltstone 1 58.20 Thekwini 2.2

BD-BHM211 59.66 59.85 C Cretaceous Siltstone 1 59.66 Thekwini 1.8

BD-BHM211 60.55 60.74 C Cretaceous Siltstone 1 60.55 Thekwini 2.1

BD-BHM211 61.02 61.18 C Cretaceous Siltstone 1 61.02 Thekwini 1.1

BD-CPTM208 10.20 10.34 C Cretaceous Siltstone 1 10.20 Thekwini 2.5

BD-CPTM208 12.93 13.15 C Cretaceous Siltstone 1 12.93 Thekwini 1.6

BD-CPTM208 13.80 13.95 C Cretaceous Siltstone 1 13.80 Thekwini 3.9

SI-BH108 25.00 26.00 TW Harbour Beds Clay 4 25 NMTL 52.6 90 37 53 0 11 61 27

SI-BH108 25.00 26.00 TW Harbour Beds Clay 1 25 NMTL

SI-BH108 25.00 26.00 TW Harbour Beds Clay 2 25.3 NMTL

SI-BH108 25.00 26.00 TW Harbour Beds Clay 3 25.43 NMTL

Phase 1 Bulk Fill Sand 1750.5 kg/m
3
 - 90% MDD

(Lab No. 10145)

* Thekwini 21 20.6 3 93 1 3 37°

Phase 1 Bulk Fill Sand 1808.85 kg/m
3
 - 93% MDD

(Lab No. 10145)

* Thekwini 21 36°

Phase 1 Bulk Fill Sand 1847.75 kg/m
3
  - 95% MDD

(Lab No. 10145)

* Thekwini 21 36°

Phase 1 Bulk Fill Sand A- Lightly Poured:

1582 kg/m
3
  - Dr = 37%

(Lab No.  10145 / A)

* Thekwini 23.5 1769 1470 33°

Phase 1 Bulk Fill Sand B - Lightly Tamped:

1627 kg/m
3
  - Dr = 59%

(Lab No.  10145 / B)

* Thekwini 22.5 36°

Phase 1 Bulk Fill Sand C - Heavily Tamped:

1716 kg/m
3
  - Dr = 82%

(Lab No.  10145 / C)

* Thekwini 20.6 37°

Phase 1 Bulk Harbour Beds Sand 1744.2 kg/m
3
  - 90% MDD

(Lab No. 10146)

* Thekwini 15.6 18.5 5 88 0 7 34°

Phase 1 Bulk Harbour Beds Sand 1734.45 kg/m
3
  - 93% MDD

(Lab No. 10146)

* Thekwini 15.6 36°

Phase 1 Bulk Harbour Beds Sand 1841.1 kg/m
3
  - 95% MDD

(Lab No. 10146)

* Thekwini 15.6 36°

Phase2 Bulk Fill Sand 1731.6 kg/m
3
  - 90% MDD

(Lab No. 10148)

* Thekwini 22.7 22.5 1 97 0 2 34°

Phase2 Bulk Fill Sand 1789.32 kg/m
3
  - 93% MDD

(Lab No. 10148)

* Thekwini 22.7 36°

Phase2 Bulk Fill Sand 1827.8 kg/m
3
  - 95% MDD

(Lab No. 10148)

* Thekwini 22.7 36°

Phase2 Bulk Fill Sand A- Lightly Poured:

1433 kg/m
3
  - Dr = 37%

(Lab No.  10148 / A)

* Thekwini 22.6 1727 1451 32°

Phase2 Bulk Fill Sand B - Lightly Tamped:

1610 kg/m
3
  = Dr = 59%

(Lab No.  10148 / B)

* Thekwini 24.4 37°

Phase2 Bulk Fill Sand C - Heavily Tamped:

1716 kg/m
3
  - Dr = 82%

(Lab No.  10148 / C)

* Thekwini 21.8 39°

Phase2 Bulk Harbour Beds Sand 1678.5 kg/m
3
  - 90% MDD

(Lab No. 10147)

* Thekwini 17.9 18.4 1 90 2 7 33°

Phase2 Bulk Harbour Beds Sand 1734.45 kg/m
3
 - 93% MDD

(Lab No. 10147)

* Thekwini 17.9 34°

Phase2 Bulk Harbour Beds Sand 1771.75 kg/m
3
 - 95% MDD

(Lab No. 10147)

* Thekwini 17.9 34°

8

Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.



Durban Berth Deepening
Summary of Laboratory Testing

Specimen Specimen QUT Shear Box

Top Base Type Strata Material Ref Depth LL PL PI Gravel Sand Silt Clay Cu (kPa)

Maximum

Density

(kg/m
3
)

Minimum

Density

(kg/m
3
)

Friction Angle

Moisture

Content (%)
Hole No.

UCS

(MPa)

Sample

Testing

Laboratory
CUT

Atterbeg Limits Grading Relative Density

Phase3 Bulk Fill Sand 1731.6 kg/m
3
 - 90% MDD

(Lab No. 10150)

* Thekwini 22.8 21.5 1 91 1 7 34°

Phase3 Bulk Fill Sand 1789.32 kg/m
3
 - 93% MDD

(Lab No. 10150)

* Thekwini 22.8 36°

Phase3 Bulk Fill Sand 1827.8 kg/m
3
 - 95% MDD

(Lab No. 10150)

* Thekwini 22.8 37°

Phase3 Bulk Fill Sand A- Lightly Poured:

1313 kg/m
3
 - Dr = 37%

(Lab No.  10150 / A)

* Thekwini 25.1 1712 1437 31°

Phase3 Bulk Fill Sand B - Lightly Tamped:

1489 kg/m
3
 - Dr = 59%

(Lab No.  10150 / B)

* Thekwini 24.6 33°

Phase3 Bulk Fill Sand C - Heavily Tamped:

1673 kg/m
3
 - Dr = 82%

(Lab No.  10150 / C)

* Thekwini 21.4 39°

Phase3 Bulk Harbour Beds Sand 1698.3 kg/m
3
 - 90% MDD

(Lab No. 10149)

* Thekwini 15.8 18.2 3 93 1 3 33°

Phase3 Bulk Harbour Beds Sand 1754.91 kg/m
3
 - 93% MDD

(Lab No. 10149)

* Thekwini 15.8 33°

Phase3 Bulk Harbour Beds Sand 1792.65 kg/m
3
 - 95% MDD

(Lab No. 10149)

* Thekwini 15.8 35°

Phase 2 -Berth203 Bulk Fill Sand 1538.1 kg/m
3
 - 90% MDD

(Lab No. 07089)

** Thekwini 13.5 33°

Phase 2 -Berth203 Bulk Fill Sand 1589.37 kg/m
3
  - 93% MDD

(Lab No. 07089)

** Thekwini 13.5 34°

Phase 2 -Berth203 Bulk Fill Sand 1623.55 kg/m
3

- 95% MDD

(Lab No. 07089)

** Thekwini 13.5 36°

Phase 2 -Berth203 Bulk Fill Sand 1674.82 kg/m
3
 - 98% MDD

(Lab No. 07089)

** Thekwini 13.5 39°

Phase 2 -Berth203 Bulk Fill Sand 1709 kg/m
3
 - 100% MDD

(Lab No. 07089)

** Thekwini 13.5 42°

Phase 2 -Berth203 Bulk Fill Sand 1512.18 kg/m
3
 - 93% MDD

(Lab No. 10013a)

** Thekwini 14 34°

Phase 2 -Berth203 Bulk Fill Sand 1544.7 kg/m
3
 - 95% MDD

(Lab No. 10013b)

** Thekwini 14 35°

Note : 

Incorrect specimen depth - Still  to be changed by NMTL

* Composite samples from SPT

** Composite samples from test pits dug on Pier 2

Please note that the same tests have been conducted to different standards by different laboratories and the summary given here may not be directly comparable. Reference should be made to the detailed test reports for further details.
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Job Description:
Job no.: 5480

Date: 12-11-2008

Lab no. 10145 10146 10147 10148 10149 10150 - - - -

Location Phase 1 Phase 1 Phase 2 Phase 2 Phase 3 Phase 3 - - - -

Depth - - - - - - - - - -

Description Fill Harbour Bed Harbour Bed Fill Harbour Bed Fil - - - -

Sands Sands Sands Sands Sands Sands - - - -

Binder Material - - - - - - - - - -

75

53

37.5

26.5

19

13.2

9.5 100 100

4.75 100 100 100 100 100 100

2 97 95 99 99 99 98

0.425 89 76 86 90 76 93

0.25 60 49 56 63 49 69

0.15 12 20 22 10 21 13

0.075 4 11 11 3 12 4

0.05 4 9 10 2 10 3

0.02 3 9 9 2 9 3

0.005 3 9 8 2 9 3

0.002 2 8 6 2 7 2

Coarse Sand <2.0 >0.425mm 8.1 20.1 13.2 9.3 23.7 5.9 #VALUE! #VALUE! #VALUE! #VALUE!

Soil Fine Sand <0.425>0.05mm 88.3 72.7 78.1 88.6 68.3 91.3 #VALUE! #VALUE! #VALUE! #VALUE!

Mortar Silt <0.05 >0.005 0.7 0.0 2.2 0.0 1.1 0.0 #VALUE! #VALUE! #VALUE! #VALUE!

Clay <0.005 2.9 7.2 6.5 2.0 6.8 2.8 #VALUE! #VALUE! #VALUE! #VALUE!

Liquid Limit 20.6 18.5 18.4 22.5 18.2 21.5 0 0 0 0

Atterberg Plasticity Index 0 0 0 0 0 0 0 0 0 0

Limits Linear Shrinkage 0 0 0 0 0 0 0 0 0 0

Natural MC - - - - - - - - - -

Mod AASHTO Density Kg/m
3 0 0 0 0 0 0 0 0 0 0

Density OMC 0 0 0 0 0 0 0 0 0 0

100% 0 0 0 0 0 0 0 0 0 0

98% 0 0 0 0 0 0 0 0 0 0

CBR 95% 0 0 0 0 0 0 0 0 0 0

93% (Inferred) #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM!

90% 0 0 0 0 0 0 0 0 0 0

CBR Swell 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AASHTO Soil Classification A - 3 (0) A - 2 - 4 (0) A - 2 - 4 (0) A - 3 (0) A - 2 - 4 (0) A - 3 (0) #VALUE! #VALUE! #VALUE! #VALUE!

Grading Modulus 1.09 1.18 1.03 1.09 1.13 1.05 #VALUE! #VALUE! #VALUE! #VALUE!

Test Method BS 1377-90 Part 4 #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #VALUE! #VALUE! #VALUE! #VALUE!

Maximum Density kg/m
3

1769 1727 1712

Minimum Density kg/m
3

1470 1451 1437

Durban Harbour Berth Deepening 
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10145 Phase 1 Fig no.: 1

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 20.6
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 2.7 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.1 GRADING
19 100.0    Fine 2.6 D10 Size (mm) 0.12
13.2 100.0 Sand% 93.2 Uniformity Coefficient 2.05
9.5 100.0    Coarse 7.0 Grading Modulus 1.09
4.75 99.9    Medium 54.2
2 97.3    Fine 32.0 CLASSIFICATION
0.425 89.5 Silt% 1.7 Potential Expansiveness Low
0.25 60.0    Coarse 1.0 Group Index 0
0.15 12.4    Medium 0.0 AASHTO Soil Classification A - 3
0.075 4.4    Fine 0.8 Unified Classification SP
0.05 4.0 Clay% 2.4
0.02 3.2
0.005 3.2
0.002 2.4

Ref no.: 5480 Fig no.: 1

Borehole/Pit no.:
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10146 Phase 1 Fig no.: 2

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 18.5
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 4.6 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.2 GRADING
19 100.0    Fine 4.4 D10 Size (mm) 0.065
13.2 100.0 Sand% 85.7 Uniformity Coefficient 4.80
9.5 100.0    Coarse 17.0 Grading Modulus 1.18
4.75 99.7    Medium 43.8
2 95.4    Fine 24.9 CLASSIFICATION
0.425 76.2 Silt% 2.1 Potential Expansiveness Low
0.25 48.9    Coarse 0.6 Group Index 0
0.15 20.3    Medium 0.0 AASHTO Soil Classification A - 2 - 4
0.075 10.6    Fine 1.5 Unified Classification SP - SM
0.05 9.0 Clay% 7.5
0.02 9.0
0.005 9.0
0.002 7.5

Ref no.: 5480 Fig no.: 2

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10147 Phase 2 Fig no.: 3

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 18.4
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 0.6 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.6 D10 Size (mm) 0.049
13.2 100.0 Sand% 88.9 Uniformity Coefficient 5.47
9.5 100.0    Coarse 11.6 Grading Modulus 1.03
4.75 100.0    Medium 48.7
2 99.4    Fine 28.6 CLASSIFICATION
0.425 86.4 Silt% 4.3 Potential Expansiveness Low
0.25 55.9    Coarse 1.8 Group Index 0
0.15 22.4    Medium 1.2 AASHTO Soil Classification A - 2 - 4
0.075 11.3    Fine 1.3 Unified Classification SP - SM
0.05 10.0 Clay% 6.3
0.02 8.8
0.005 7.5
0.002 6.3

Ref no.: 5480 Fig no.: 3

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10148 Phase 2 Fig no.: 4

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 22.5
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 1.2 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 1.2 D10 Size (mm) 0.15
13.2 100.0 Sand% 96.3 Uniformity Coefficient 1.61
9.5 100.0    Coarse 8.2 Grading Modulus 1.09
4.75 100.0    Medium 54.2
2 98.8    Fine 33.9 CLASSIFICATION
0.425 89.6 Silt% 0.8 Potential Expansiveness Low
0.25 63.2    Coarse 0.2 Group Index 0
0.15 9.5    Medium 0.0 AASHTO Soil Classification A - 3
0.075 2.8    Fine 0.6 Unified Classification SP
0.05 2.3 Clay% 1.7
0.02 2.3
0.005 2.3
0.002 1.7

Ref no.: 5480 Fig no.: 4
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10149 Phase 3 Fig no.: 5

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 18.2
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 0.8 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.8 D10 Size (mm) 0.038
13.2 100.0 Sand% 88.2 Uniformity Coefficient 8.14
9.5 100.0    Coarse 20.9 Grading Modulus 1.13
4.75 100.0    Medium 43.2
2 99.2    Fine 24.1 CLASSIFICATION
0.425 75.7 Silt% 3.6 Potential Expansiveness Low
0.25 48.9    Coarse 2.1 Group Index 0
0.15 21.3    Medium 0.0 AASHTO Soil Classification A - 2 - 4
0.075 11.9    Fine 1.5 Unified Classification SW - SM
0.05 10.4 Clay% 7.5
0.02 8.9
0.005 8.9
0.002 7.5

Ref no.: 5480 Fig no.: 5

Borehole/Pit no.:
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Project: Durban Harbour Berth Deepening 

Ref no.: 5480 Lab no.: 10150 Phase 3 Fig no.: 6

Depth: -

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 21.5
75 100.0 Cobble% 0.0 Plasticity Index 0
53 100.0 Gravel% 1.6 Linear Shrinkage 0
37.5 100.0    Coarse 0.0
26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 1.6 D10 Size (mm) 0.12
13.2 100.0 Sand% 95.1 Uniformity Coefficient 1.91
9.5 100.0    Coarse 5.2 Grading Modulus 1.05
4.75 100.0    Medium 52.1
2 98.4    Fine 37.9 CLASSIFICATION
0.425 92.5 Silt% 1.0 Potential Expansiveness Low
0.25 69.3    Coarse 0.3 Group Index 0
0.15 13.0    Medium 0.0 AASHTO Soil Classification A - 3
0.075 3.7    Fine 0.7 Unified Classification SP
0.05 2.9 Clay% 2.2
0.02 2.9
0.005 2.9
0.002 2.2

Ref no.: 5480 Fig no.: 6

Borehole/Pit no.:

MATERIALS ANALYSIS
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Job Description:
Job no.: 5531

Date: 20-01-2009

Lab no. 01025 01026 01027 01028 01029 01030 01031 01032 - -

Location BHL 103A BHL 203B BHL 210A BHL 302 BHM 101C BHL 101 B BHL 210A BHM 101C - -

Depth 27.80 - 28.35 25.45 - 26.00 25.65 - 26.20 24.45 - 25.95 4.90 - 5.35 18.95 19.37 28.70 - 29.25 3.35 - 3.90 - -

Description - - - - - - - - - -

- - - - - - - - - -

Binder Material - - - - - - - - - -

75

53

37.5

26.5

19

13.2 100 100

9.5 96 100 95 100

4.75 93 98 100 88 98

2 93 97 100 84 100 98

0.425 92 96 100 99 82 100 97

0.25 92 96 100 99 99 75 99 95

0.15 91 96 99 96 89 62 96 86

0.075 89 96 99 93 80 56 93 82

0.05 87 93 97 91 71 51 91 73

0.02 79 80 83 76 54 41 75 57

0.005 69 65 63 54 35 33 48 44

0.002 60 56 52 41 30 28 36 37

Coarse Sand <2.0 >0.425mm 1.1 0.3 0.0 0.0 0.3 3.3 0.3 0.7 #VALUE! #VALUE!

Soil Fine Sand <0.425>0.05mm 12.4 6.6 3.2 8.8 29.2 47.3 9.1 26.8 #VALUE! #VALUE!

Mortar Silt <0.05 >0.005 18.8 28.3 33.9 37.1 35.5 17.7 43.3 28.8 #VALUE! #VALUE!

Clay <0.005 67.8 64.8 62.9 54.1 35.0 31.8 47.4 43.8 #VALUE! #VALUE!

Liquid Limit 63.8 54.9 56.6 47.1 42.6 39.3 42.9 10.7 0 0

Atterberg Plasticity Index 30.3 26.2 26.3 21.1 18.2 15.8 19.6 21.1 0 0

Limits Linear Shrinkage 15.3 13.3 13.3 10.7 9.3 8 10 10.7 0 0

Natural MC - - - - - - - - - -

Mod AASHTO Density Kg/m
3 0 0 0 0 0 0 0 0 0 0

Density OMC 0 0 0 0 0 0 0 0 0 0

100% 0 0 0 0 0 0 0 0 0 0

98% 0 0 0 0 0 0 0 0 0 0

CBR 95% 0 0 0 0 0 0 0 0 0 0

93% (Inferred) #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM!

90% 0 0 0 0 0 0 0 0 0 0

CBR Swell 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AASHTO Soil Classification A - 7 - 5 (33) A - 7 - 6 (30) A - 7 - 5 (32) A - 7 - 6 (22) A - 7 - 6 (15) A - 6 (7) A - 7 - 6 (20) A - 6 (10) #VALUE! #VALUE!

Grading Modulus 0.25 0.11 0.01 0.07 0.21 0.78 0.07 0.23 #VALUE! #VALUE!

TRH 14 (1985) #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #VALUE! #VALUE!

Berth Deepening - Durban Harbour

Laboratory Test Summary
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01025 BHL 103A Fig no.: 1

Depth: 27.80 - 28.35

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 63.8

75 100.0 Cobble% 0.0 Plasticity Index 30.3

53 100.0 Gravel% 6.7 Linear Shrinkage 15.3

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 6.0 GRADING
19 100.0    Fine 0.7 D10 Size (mm) <0.002

13.2 100.0 Sand% 5.0 Uniformity Coefficient NA

9.5 95.9    Coarse 0.9 Grading Modulus 0.25

4.75 93.3    Medium 1.1

2 93.3    Fine 3.0 CLASSIFICATION
0.425 92.3 Silt% 28.8 Potential Expansiveness Low

0.25 91.8    Coarse 8.8 Group Index 33

0.15 90.8    Medium 10.3 AASHTO Soil Classification A - 7 - 5

0.075 89.5    Fine 9.7 Unified Classification MH or OH

0.05 87.5 Clay% 59.5

0.02 79.5

0.005 68.5

0.002 59.5

Ref no.: 5531 Fig no.: 1

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01026 BHL 203B Fig no.: 2

Depth: 25.45 - 26.00

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 54.9

75 100.0 Cobble% 0.0 Plasticity Index 26.2

53 100.0 Gravel% 3.3 Linear Shrinkage 13.3

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 1.7 GRADING
19 100.0    Fine 1.5 D10 Size (mm) <0.002

13.2 100.0 Sand% 2.5 Uniformity Coefficient NA

9.5 100.0    Coarse 0.3 Grading Modulus 0.11

4.75 97.6    Medium 0.3

2 96.7    Fine 1.9 CLASSIFICATION
0.425 96.4 Silt% 38.0 Potential Expansiveness Low

0.25 96.2    Coarse 14.0 Group Index 30

0.15 96.2    Medium 14.3 AASHTO Soil Classification A - 7 - 6

0.075 95.6    Fine 9.7 Unified Classification CH or OH

0.05 93.4 Clay% 56.3

0.02 80.3

0.005 65.0

0.002 56.3

Ref no.: 5531 Fig no.: 2

Borehole/Pit no.:
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01027 BHL 210A Fig no.: 3

Depth: 25.65 - 26.20

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 56.6

75 100.0 Cobble% 0.0 Plasticity Index 26.3

53 100.0 Gravel% 0.0 Linear Shrinkage 13.3

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.0 D10 Size (mm) <0.002

13.2 100.0 Sand% 2.3 Uniformity Coefficient NA

9.5 100.0    Coarse 0.0 Grading Modulus 0.01

4.75 100.0    Medium 0.3

2 100.0    Fine 2.0 CLASSIFICATION
0.425 100.0 Silt% 46.2 Potential Expansiveness Medium

0.25 100.0    Coarse 14.5 Group Index 32

0.15 99.4    Medium 19.0 AASHTO Soil Classification A - 7 - 5

0.075 99.1    Fine 12.7 Unified Classification MH or OH

0.05 96.8 Clay% 51.6

0.02 83.3

0.005 62.9

0.002 51.6

Ref no.: 5531 Fig no.: 3

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01028 BHL 302 Fig no.: 4

Depth: 24.45 - 25.95

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 47.1

75 100.0 Cobble% 0.0 Plasticity Index 21.1

53 100.0 Gravel% 0.0 Linear Shrinkage 10.7

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.0 D10 Size (mm) <0.002

13.2 100.0 Sand% 8.0 Uniformity Coefficient NA

9.5 100.0    Coarse 0.0 Grading Modulus 0.07

4.75 100.0    Medium 2.6

2 100.0    Fine 5.4 CLASSIFICATION
0.425 100.0 Silt% 51.0 Potential Expansiveness Medium

0.25 99.2    Coarse 16.1 Group Index 22

0.15 95.6    Medium 20.4 AASHTO Soil Classification A - 7 - 6

0.075 93.3    Fine 14.5 Unified Classification CL or OL

0.05 91.2 Clay% 41.0

0.02 75.9

0.005 54.1

0.002 41.0

Ref no.: 5531 Fig no.: 4

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01029 BHM 101CFig no.: 5

Depth: 4.90 - 5.35

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 42.6

75 100.0 Cobble% 0.0 Plasticity Index 18.2

53 100.0 Gravel% 0.3 Linear Shrinkage 9.3

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.3 D10 Size (mm) <0.002

13.2 100.0 Sand% 25.2 Uniformity Coefficient NA

9.5 100.0    Coarse 0.3 Grading Modulus 0.21

4.75 100.0    Medium 5.5

2 99.7    Fine 19.5 CLASSIFICATION
0.425 99.4 Silt% 44.1 Potential Expansiveness Medium

0.25 99.1    Coarse 20.4 Group Index 15

0.15 88.9    Medium 17.7 AASHTO Soil Classification A - 7 - 6

0.075 80.2    Fine 6.0 Unified Classification CL or OL

0.05 70.7 Clay% 30.4

0.02 54.1

0.005 35.1

0.002 30.4

Ref no.: 5531 Fig no.: 5

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01030 BHL 101 B Fig no.: 6

Depth: 18.95 19.37

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 39.3

75 100.0 Cobble% 0.0 Plasticity Index 15.8

53 100.0 Gravel% 15.7 Linear Shrinkage 8

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 9.9 GRADING
19 100.0    Fine 5.8 D10 Size (mm) <0.002

13.2 100.0 Sand% 31.2 Uniformity Coefficient NA

9.5 95.5    Coarse 2.5 Grading Modulus 0.78

4.75 88.2    Medium 13.2

2 84.3    Fine 15.5 CLASSIFICATION
0.425 81.5 Silt% 25.2 Potential Expansiveness Low

0.25 74.9    Coarse 11.9 Group Index 7

0.15 62.4    Medium 7.7 AASHTO Soil Classification A - 6

0.075 56.1    Fine 5.5 Unified Classification CL or OL

0.05 51.1 Clay% 27.9

0.02 41.2

0.005 32.9

0.002 27.9

Ref no.: 5531 Fig no.: 6

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01031 BHL 210A Fig no.: 7

Depth: 28.70 - 29.25

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 42.9

75 100.0 Cobble% 0.0 Plasticity Index 19.6

53 100.0 Gravel% 0.0 Linear Shrinkage 10

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 0.0 GRADING
19 100.0    Fine 0.0 D10 Size (mm) <0.002

13.2 100.0 Sand% 8.2 Uniformity Coefficient NA

9.5 100.0    Coarse 0.3 Grading Modulus 0.07

4.75 100.0    Medium 2.2

2 100.0    Fine 5.6 CLASSIFICATION
0.425 99.7 Silt% 55.7 Potential Expansiveness Medium

0.25 99.0    Coarse 16.9 Group Index 20

0.15 95.9    Medium 25.6 AASHTO Soil Classification A - 7 - 6

0.075 93.2    Fine 13.2 Unified Classification CL or OL

0.05 90.9 Clay% 36.1

0.02 74.9

0.005 47.5

0.002 36.1

Ref no.: 5531 Fig no.: 7

Borehole/Pit no.:

MATERIALS ANALYSIS
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531 Lab no.: 01032 BHM 101CFig no.: 8

Depth: 3.35 - 3.90

Grading Analysis M.I.T SIZE PLASTICITY
Grain Size %Passing CLASSIFICATION Liquid Limit 10.7

75 100.0 Cobble% 0.0 Plasticity Index 21.1

53 100.0 Gravel% 2.3 Linear Shrinkage 10.7

37.5 100.0    Coarse 0.0

26.5 100.0    Medium 1.2 GRADING
19 100.0    Fine 1.1 D10 Size (mm) <0.002

13.2 100.0 Sand% 21.1 Uniformity Coefficient NA

9.5 100.0    Coarse 0.6 Grading Modulus 0.23

4.75 98.4    Medium 6.5

2 97.7    Fine 14.0 CLASSIFICATION
0.425 97.0 Silt% 39.2 Potential Expansiveness Medium

0.25 95.1    Coarse 19.2 Group Index 10

0.15 86.2    Medium 12.5 AASHTO Soil Classification A - 6

0.075 82.0    Fine 7.6 Unified Classification CL or OL

0.05 73.1 Clay% 37.4

0.02 57.5

0.005 44.1

0.002 37.4

Ref no.: 5531 Fig no.: 8

Borehole/Pit no.:

MATERIALS ANALYSIS
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National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

  Particle Index Properties Cell Undrained Triaxial Tests

Borehole Sub-Sample Depth Moisture Density <425um LL PL PI Density Presssure Compressive Strain at Cu Failure Remarks

No No m % Mg/m3 %  % % % Mg/m3 kPa Stress kPa Failure % kPa Mode

BD BHL102 31.00 24.1 73.8

BD BHL103A 1 28.80-29.35 35.3 78.8 55 18 37

2 34.0 98.4 62 23 39

3 38.8 98.4 70 24 46

SI BH108 25.0-25.60 52.6 88.5 90 37 53

BD BHM101 16.94-17.10 31.3 99.7 38 21 17

BD BHM101 17.10-17.26 38.9 99.9 68 27 41

BD BHM101 17.26-17.41 37.4 99.8 62 23 39

BD BHM101 17.41-17.57 28.7 99.9 47 20 27

BD BHM101 17.57-17.73 31.7 99.8 59 22 37

BD BHM101 17.73-17.89 32.7 99.7 50 19 31 1.91 155 326.3 1.81 163.1 Brittle

BD BHM101 17.89-18.05 29.3 99.7 37 22 15 1.96 160 44.9 3.32 22.5 Plastic Disturbed

BD BHM101 C 18.05-18.21 300 Unsuitable for triaxial test Disturbed

BD BHM101C 1-Top 2.35-2.90 58.5 86.4 57 23 34

2-Middle 2.35-2.90 66.9 96.3 83 34 49

3-Base 2.35-2.90 59.2 97.7 84 31 53

BD BHM101 C 18.05-18.21 300 Unsuitable for triaxial test Disturbed

BD BHL201A 1-Top 21.07-21.62 79.0 91.9 97 37 60 1.62 400 39.6 10.12 19.8 Plastic

2-Middle 21.07-21.62 76.7 97.3 98 38 60 1.63 600 41.8 11.54 20.9 Plastic

3 No test required

BD BH201A 1 22.47-23.02 78.2 99.6 99 38 61

2 70.8 99.0 93 33 60

3 64.5 94.5 85 32 53

BD BHL202 20.68-20.89 51.4 99.0 72 28 44

BD BHL202 20.89-21.05 44.0 98.1 56 22 34 1.82 215 29.5 8.29 14.8 Plastic

Pier 2: Phase 2

Pier 1: Phase 1
Non Plastic



National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

  Particle Index Properties Cell Undrained Triaxial Tests

Borehole Sub-Sample Depth Moisture Density <425um LL PL PI Density Presssure Compressive Strain at Cu Failure Remarks

No No m % Mg/m3 %  % % % Mg/m3 kPa Stress kPa Failure % kPa Mode

BD BHL202 21.05-21.21 36.4 97.8 45 18 27

BD BHL202 21.21-21.37 32.2 97.5 33 19 14

BD BHL202 21.37-21.53 30.0 96.5 33 18 15

BD BHL202 21.53-21.69 27.1 95.3 28 17 11

BD BHL203B 1 24.45-25.00 74.5 99.7 96 35 61

2 81.6 99.6 93 32 61

3 79.2 99.6 95 33 62

BD BHL203.5 1-Top 24.00-24.55 66.7 85.2 95 37 58 1.60 450 94.4 10.12 47.2 Plastic

2-Middle 24.00-24.55 64.4 99.5 94 40 54 1.64 700 121.0 6.78 60.5 Plastic

3 No test required

BD BHL205 21.50-22.05 27.1 69.5 51 17 34 Top

BD BHL205 21.50-22.05 41.8 100.0 87 28 59 Base

BD BHL205 22.05-22.21 61.1 96.4 72 28 44 1.63 225 20.1 4.14 10.0 Plastic Disturbed

BD BHL205 22.21-22.37 60.4 96.5 73 30 43

BD BHL205 22.37-22.54 56.8 95.4 75 30 45

BD BHL205 22.54-22.70 61.5 99.4 76 33 43

BD BHL205 22.70-22.82 56.9 91.7 74 32 42

BD BHL205 25.15-25.70 64.1 99.0 67 27 40 Top

BD BHL205 25.15-25.70 55.2 99.1 80 27 53 Base

BD BHL206 C 20.34-20.84 56.0 79.1 68 27 41

BD BHL206 C 20.64-20.86 61.8 98.1 73 28 45

BD BHL206 C 20.86-21.10 52.6 96.0 72 30 42

BD BHL206 21.10-21.31 41.8 99.8 69 24 45 1.78 215 118.6 8.50 59.3 Plastic

BD BHL206 21.31-21.55 45.5 99.9 65 24 41 1.77 220 117.7 7.38 58.9 Plastic

BD BHL209 29.72-29.86 27.5 Top

BD BHL209 29.86-30.05 41.2 99.1 68 28 40 Base

BD BHL210 21.25 54.5 99.9 95 33 62



National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

  Particle Index Properties Cell Undrained Triaxial Tests

Borehole Sub-Sample Depth Moisture Density <425um LL PL PI Density Presssure Compressive Strain at Cu Failure Remarks

No No m % Mg/m3 %  % % % Mg/m3 kPa Stress kPa Failure % kPa Mode

BD BHL210 21.45

BD BHL210 C 22.00-22.09 400 Insufficient core length

BD BHL210 22.09 59.0 99.9 78 31 47

BD BHL210 22.35 64.5 100.0 102 41 61

BD BHL210A 1-Top 21.05-21.60 56.1 99.46 83 34 49 1.66 400 71.9 7.70 36.0 Plastic

2-Middle 21.05-21.60 60.2 99.82 77 28 49 1.64 800 51.7 9.27 25.9 Plastic

3 No test required

BD BHL210A 24.35-24.55 63.7 99.9 89 29 60 1.66 245 92.8 9.37 46.4 Plastic

BD BHL210A C 24.75-24.95 60.9 99.8 90 31 59 1.63 450 107.7 14.68 53.8 Plastic

BD BHL210A C 25.14-25.34 59.0 99.6 86 34 52 600 Unsuitable for triaxial test  Disturbed

BD BHL210A 26.41-26.61 32.0 99.7 50 18 32 1.94 265 282.3 3.67 141.1 Brittle

BD BHM209 4.5-4.97 56.8 99.8 89 39 50

BD BHM210A 12.76-12.96 44.2 99.0 71 24 47 1.72 115 93.7 10.55 46.8 Plastic

BD BHM210A 13.56-13.75 36.0 94.2 61 22 39 1.74 120 115.8 7.00 57.9 Plastic

BD BHM211 15.08-15.23 61.1 99.9 81 29 52

BD BHM211 15.23-15.42 55.2 99.8 76 26 50

BD BHM211 15.42-15.56 52.2 99.8 62 21 41

BD BHM211 15.56-15.92 53.6 99.2 77 30 47

BD BHM211 15.92-16.10 63.5 99.4 86 29 57 1.64 140 36.9 9.23 18.5 Plastic Disturbed

BD BHL301 29.50-30.10 41.4 99.7 62 25 37

BD BHL301 30.10 71.3 96.5 69 25 44

BD BHL301 30.26 54.3 97.2 64 30 34

BD BHL301 C 30.81-30.93 37.1 99.4 52 22 30 1.87 600 162.8 12.94 81.4 Plastic

BD BHL301 31.04 44.5 97.4 61 26 35

BD BHL301 31.19 31.9 99.3 50 23 27

Pier 2: Phase 3

No Test



National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

  Particle Index Properties Cell Undrained Triaxial Tests

Borehole Sub-Sample Depth Moisture Density <425um LL PL PI Density Presssure Compressive Strain at Cu Failure Remarks

No No m % Mg/m3 %  % % % Mg/m3 kPa Stress kPa Failure % kPa Mode

BD BHL314 24.60-25.15 22.3 76.8 Non Plastic Top

BD BHL314 24.60-25.15 23.8 98.7 58 30 28 Base

NMTL Notes : Job ref No. NMTL  523 Table

1. All BS tests carried out using preferred (definitive) method unless otherwise stated. Location Durban Harbour Deepening 1



NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.9
2.000 99.6
1.180 98.0
0.600 88.4
0.425 73.8
0.300 56.1
0.212 40.5
0.150 25.8
0.063 13.9
0.059 13.2
0.042 11.7
0.021 10.5 Percentage Particle Size
0.011 8.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 7.7 Silt Sand Gravel
0.006 7.4 6.9 6.9 85.7 0.4 0.0 0.0
0.004 7.2
0.002 6.9 Sample Description Light brow occasionally grey slightly clayey/silty SAND. Project No. NMTL 523

NM Borehole no. BHL102

TL Project Durban Harbour Deepening Study Sample No. U

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 31.00m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 94.6
6.300 94.6
5.000 94.5
3.350 94.1
2.000 93.8
1.180 93.1
0.600 87.4
0.425 78.8
0.300 68.5
0.212 57.6
0.150 51.4
0.063 45.9
0.057 44.5
0.041 40.3
0.021 33.8 Percentage Particle Size
0.011 25.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 20.9 Silt Sand Gravel
0.005 18.1 12.1 33.8 47.9 6.2 0.0 0.0
0.004 15.3
0.002 12.1 Sample Description Dark grey  sandy SILT/CLAY with trace of medium gravel. Project No. NMTL523

NM Borehole No. BHL103A

TL Project Durban Harbour Sample No. Top1

Ltd Operator Mp/Mr Checked Nc Approved Bc Date sample tested 09/02/2009 Depth 28.80-29.35m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.5
0.425 98.4
0.300 95.0
0.212 86.4
0.150 72.8
0.063 56.4
0.056 52.8
0.040 47.1
0.021 37.8 Percentage Particle Size
0.011 30.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 24.3 Silt Sand Gravel
0.005 21.7 14.5 41.9 43.6 0.0 0.0 0.0
0.004 19.2
0.002 14.5 Sample Description Dark grey some parts light brown sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL103A

TL Project Durban Harbour Sample No. Middle2

Ltd Operator Mp/Mr Checked Nc Approved Bc Date sample tested 09/02/2009 Depth 28.80-29.35m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.5
0.425 98.4
0.300 95.0
0.212 90.5
0.150 86.9
0.063 73.9
0.053 69.2
0.038 62.0
0.020 51.3 Percentage Particle Size
0.010 41.4 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 35.5 Silt Sand Gravel
0.005 29.9 20.9 53.0 26.1 0.0 0.0 0.0
0.004 26.9
0.002 20.9 Sample Description Dark grey some parts light brown sandy SILT.CLAY. Project No. NMTL523

NM Borehole No. BHL103A

TL Project Durban Harbour Sample No. Base3

Ltd Operator Mp/Mr Checked Nc Approved Bc Date sample tested 09/02/2009 Depth 28.80-29.35m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.9
2.000 99.7
1.180 99.0
0.600 98.3
0.425 97.9
0.300 97.2
0.212 95.7
0.150 94.2
0.063 88.5
0.052 82.4
0.038 73.0
0.019 60.3 Percentage Particle Size
0.010 48.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 41.9 Silt Sand Gravel
0.005 38.1 27.3 61.2 11.1 0.3 0.0 0.0
0.004 35.3
0.002 27.3 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. SI BH108

TL Project Durban Harbour Deepening Study Sample No. Shelby

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 14/10/2008 Depth 25.0-25.60
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.8
0.300 98.6
0.212 91.8
0.150 69.3
0.063 36.4
0.057 34.5
0.041 30.9
0.021 25.5 Percentage Particle Size
0.011 21.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 18.8 Silt Sand Gravel
0.005 16.1 11.7 24.7 63.6 0.0 0.0 0.0
0.004 14.9
0.002 11.7 Sample Description Dark grey to black very sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 03/12/2008 Depth 16.94-17.10m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.9
0.300 99.4
0.212 96.3
0.150 91.1
0.063 78.7
0.054 75.1
0.038 69.0
0.020 59.4 Percentage Particle Size
0.010 48.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 42.1 Silt Sand Gravel
0.005 37.1 28.9 49.7 21.3 0.0 0.0 0.0
0.004 34.5
0.002 28.9 Sample Description Dark grey slightly brown to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 20/11/2008 Depth 17.10-17.26m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.8
0.300 98.8
0.212 93.5
0.150 82.5
0.063 67.3
0.054 64.3
0.038 59.1
0.020 50.8 Percentage Particle Size
0.010 41.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 36.1 Silt Sand Gravel
0.005 31.7 24.8 42.6 32.7 0.0 0.0 0.0
0.004 29.5
0.002 24.8 Sample Description Dark gery to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 20/11/2008 Depth 17.26-17.41m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.9
0.300 99.0
0.212 94.5
0.150 83.3
0.063 66.3
0.054 64.0
0.039 59.0
0.020 49.9 Percentage Particle Size
0.010 42.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 37.0 Silt Sand Gravel
0.005 33.4 26.5 39.8 33.7 0.0 0.0 0.0
0.004 31.1
0.002 26.5 Sample Description Dark grey to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 20/11/2008 Depth 17.41-17.57m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.8
0.300 99.3
0.212 96.4
0.150 87.3
0.063 66.7
0.055 64.0
0.040 57.5
0.020 47.7 Percentage Particle Size
0.011 37.4 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 31.5 Silt Sand Gravel
0.005 27.7 19.0 47.7 33.3 0.0 0.0 0.0
0.004 24.9
0.002 19.0 Sample Description Dark grey to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 03/12/2008 Depth 17.57-17.73m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.9
0.425 99.7
0.300 99.0
0.212 94.7
0.150 80.4
0.063 51.7
0.055 48.6
0.039 43.2
0.020 36.3 Percentage Particle Size
0.011 29.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 25.3 Silt Sand Gravel
0.005 22.2 13.0 38.6 48.3 0.0 0.0 0.0
0.004 20.7
0.002 13.0 Sample Description Dark grey to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 17.73-17.89m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.7
0.300 98.8
0.212 93.8
0.150 70.1
0.063 34.6
0.058 30.9
0.041 27.5
0.021 23.1 Percentage Particle Size
0.011 19.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 16.4 Silt Sand Gravel
0.005 14.9 12.7 22.0 65.4 0.0 0.0 0.0
0.004 13.8
0.002 12.7 Sample Description Dark grey to black clayey/silty SAND. Project No. NMTL 523

NM Borehole no. BD BHM101

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 17.89-18.05m

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0.001 0.010 0.100 1.000 10.000 100.000 1000.000

Sieve Size mm

Pe
rc

en
ta

ge
 P

as
si

ng
 (%

)



NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 91.7
10.000 91.7
6.300 88.9
5.000 88.7
3.350 88.1
2.000 87.7
1.180 87.2
0.600 86.8
0.425 86.4
0.300 84.4
0.212 66.8
0.150 36.1
0.063 26.7
0.056 25.0
0.040 21.5
0.021 15.4 Percentage Particle Size
0.011 11.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 8.9 Silt Sand Gravel
0.005 8.3 5.0 21.7 61.0 12.3 0.0 0.0
0.004 7.6
0.002 5.0 Sample Description Dark grey to light brown very sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHM101C

TL Project Durban Harbour Sample No. Top-1

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 13/01/2008 Depth 2.35-2.90m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 97.7
6.300 97.7
5.000 97.7
3.350 97.6
2.000 97.4
1.180 97.1
0.600 96.7
0.425 96.3
0.300 93.5
0.212 86.6
0.150 80.3
0.063 67.4
0.054 63.6
0.039 54.7
0.020 40.3 Percentage Particle Size
0.011 30.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 25.0 Silt Sand Gravel
0.005 22.0 16.1 51.3 30.0 2.6 0.0 0.0
0.004 20.3
0.002 16.1 Sample Description Dark grey to light brown sandy slightly gravelly SILT/CLAY. Project No. NMTL523

NM Borehole No. BHM101C

TL Project Durban Harbour Sample No. Middle-2

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 13/01/2008 Depth 2.35-2.90m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.6
3.350 99.3
2.000 98.8
1.180 98.4
0.600 97.9
0.425 97.7
0.300 97.4
0.212 96.7
0.150 95.3
0.063 89.5
0.050 85.2
0.036 77.6
0.019 65.7 Percentage Particle Size
0.010 53.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 45.8 Silt Sand Gravel
0.005 40.7 26.3 63.2 9.4 1.2 0.0 0.0
0.004 35.2
0.002 26.3 Sample Description Dark grey/ brown  slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHM101C

TL Project Durban Harbour Sample No. Base-3

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 13/01/2008 Depth 2.35-2.90m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 92.2
14.000 92.2
10.000 92.2
6.300 92.2
5.000 92.2
3.350 92.2
2.000 92.1
1.180 92.0
0.600 91.9
0.425 91.9
0.300 91.8
0.212 91.6
0.150 91.2
0.063 89.4
0.052 83.5
0.038 73.8
0.019 63.5 Percentage Particle Size
0.010 46.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 40.5 Silt Sand Gravel
0.005 36.1 25.9 63.5 2.7 7.9 0.0 0.0
0.004 32.7
0.002 25.9 Sample Description Light brown to dark brown slightly sandy slightly gravelly SILT/CLAY Project No. NMTL523

NM Borehole No. BHL201A

TL Project Durban Harbour Sample No. Top1

Ltd Operator Mp/Mr Checked Nc Approved Bc Date sample tested 27/01/2009 Depth 21.07-21.62m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 98.9
6.300 98.4
5.000 98.1
3.350 97.9
2.000 97.7
1.180 97.5
0.600 97.4
0.425 97.3
0.300 97.1
0.212 96.8
0.150 96.3
0.063 94.3
0.051 89.8
0.037 82.1
0.019 72.5 Percentage Particle Size
0.010 62.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 54.0 Silt Sand Gravel
0.005 49.0 35.8 58.5 3.4 2.3 0.0 0.0
0.004 45.8
0.002 35.8 Sample Description Dark grey / brown slightly sandy CLAY/SILT. Project No. NMTL523

NM Gravel is shell fragments. Borehole No. BHL201A

TL Project Durban Harbour Sample No. Middle2

Ltd Operator Mp/Mr Checked Nc Approved Bc Date sample tested 09/02/2009 Depth 21.07-21.62m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.7
2.000 99.6
1.180 99.6
0.600 99.6
0.425 99.6
0.300 99.4
0.212 99.1
0.150 98.6
0.063 96.1
0.051 91.7
0.037 83.9
0.019 72.8 Percentage Particle Size
0.010 62.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 55.8 Silt Sand Gravel
0.005 50.0 34.0 62.1 3.6 0.4 0.0 0.0
0.004 44.6
0.002 34.0 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL201A

TL Project Durban Harbour Sample No. Top1

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/01/2009 Depth 22.47-23.02m

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0.001 0.010 0.100 1.000 10.000 100.000 1000.000

Sieve Size mm

P
er

ce
nt

ag
e 

P
as

si
ng

 (%
)



NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 99.3
5.000 99.3
3.350 99.3
2.000 99.3
1.180 99.2
0.600 99.1
0.425 99.0
0.300 98.9
0.212 98.6
0.150 98.1
0.063 95.2
0.052 90.4
0.038 81.3
0.019 69.0 Percentage Particle Size
0.010 57.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 49.7 Silt Sand Gravel
0.005 44.9 31.0 64.2 4.1 0.7 0.0 0.0
0.004 39.0
0.002 31.0 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL201A

TL Project Durban Harbour Sample No. Middle 2

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/01/2009 Depth 22.47-23.02m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 97.5
5.000 96.8
3.350 96.1
2.000 95.4
1.180 95.1
0.600 94.7
0.425 94.5
0.300 94.2
0.212 93.5
0.150 92.4
0.063 89.4
0.051 85.8
0.037 79.0
0.019 69.4 Percentage Particle Size
0.010 60.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 54.0 Silt Sand Gravel
0.005 47.7 35.9 53.6 6.0 4.6 0.0 0.0
0.004 42.2
0.002 35.9 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Gravel is shell fragments Borehole No. BHL201A

TL Project Durban Harbour Sample No. Base 3

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 09/02/2009 Depth 22.47-23.02m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.7
0.425 99.0
0.300 96.2
0.212 92.4
0.150 87.2
0.063 68.0
0.052 65.7
0.038 60.3
0.019 53.0 Percentage Particle Size
0.010 46.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 43.0 Silt Sand Gravel
0.005 38.8 28.8 39.2 32.0 0.0 0.0 0.0
0.004 35.7
0.002 28.8 Sample Description Dark grey to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 10/12/2008 Depth 20.68-20.89m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.9
3.350 99.6
2.000 99.6
1.180 99.4
0.600 99.0
0.425 98.1
0.300 94.2
0.212 84.3
0.150 73.8
0.063 60.1
0.054 56.8
0.039 50.6
0.020 41.2 Percentage Particle Size
0.011 30.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 24.7 Silt Sand Gravel
0.005 21.8 16.1 44.1 39.4 0.4 0.0 0.0
0.004 20.6
0.002 16.1 Sample Description Dark brown grey to black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 20.89-21.05m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.9
1.180 99.7
0.600 99.2
0.425 97.8
0.300 91.9
0.212 73.6
0.150 62.0
0.063 45.1
0.056 43.5
0.040 40.3
0.020 33.9 Percentage Particle Size
0.011 29.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 26.7 Silt Sand Gravel
0.005 24.7 20.3 24.7 54.8 0.1 0.0 0.0
0.004 23.1
0.002 20.3 Sample Description Dark grey to black very sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 16/12/2008 Depth 21.05-21.21m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.9
1.180 99.8
0.600 99.2
0.425 97.5
0.300 89.7
0.212 65.8
0.150 51.6
0.063 32.0
0.057 30.7
0.041 28.6
0.021 25.2 Percentage Particle Size
0.011 22.4 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 21.4 Silt Sand Gravel
0.005 20.0 16.9 15.2 67.9 0.1 0.0 0.0
0.004 19.0
0.002 16.9 Sample Description Dark grey clayey/silty fine to coarse SAND. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 16/12/2008 Depth 21.21-21.37m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.7
3.350 99.7
2.000 99.6
1.180 99.4
0.600 98.6
0.425 96.5
0.300 88.2
0.212 64.3
0.150 49.8
0.063 31.1
0.057 29.2
0.041 26.6
0.021 22.8 Percentage Particle Size
0.011 20.2 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 18.3 Silt Sand Gravel
0.005 17.0 14.1 17.0 68.5 0.4 0.0 0.0
0.004 15.7
0.002 14.1 Sample Description Dark grey clayey/silty fine to coarse SAND.. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 16/12/2008 Depth 21.37-21.53m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.9
3.350 99.7
2.000 99.6
1.180 99.3
0.600 98.0
0.425 95.3
0.300 85.3
0.212 59.2
0.150 41.3
0.063 23.9
0.058 21.9
0.042 19.3
0.021 16.9 Percentage Particle Size
0.011 14.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 13.0 Silt Sand Gravel
0.005 12.6 10.3 13.6 75.6 0.4 0.0 0.0
0.004 11.6
0.002 10.3 Sample Description Dark grey clayey/silty fine to coarse SAND. Project No. NMTL 523

NM Borehole no. BD BHL202

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 16/12/2008 Depth 21.53-21.69m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.8
0.425 99.7
0.300 99.6
0.212 99.3
0.150 98.7
0.063 95.7
0.053 93.9
0.038 91.1
0.019 75.5 Percentage Particle Size
0.010 62.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 57.6 Silt Sand Gravel
0.005 51.3 30.5 65.1 4.3 0.0 0.0 0.0
0.004 45.5
0.002 30.5 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL203B

TL Project Durban Harbour Sample No. Top-1

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 12/01/2009 Depth 24.45-25.00m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.8
1.180 99.7
0.600 99.6
0.425 99.6
0.300 99.5
0.212 99.3
0.150 98.8
0.063 96.5
0.052 89.1
0.038 82.2
0.019 70.5 Percentage Particle Size
0.010 57.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 52.0 Silt Sand Gravel
0.005 46.7 28.1 68.4 3.3 0.2 0.0 0.0
0.004 41.4
0.002 28.1 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL203B

TL Project Durban Harbour Sample No. Middle-2

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 12/01/2009 Depth 24.45-25.00m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.8
1.180 99.8
0.600 99.6
0.425 99.5
0.300 99.5
0.212 99.4
0.150 99.1
0.063 97.3
0.053 94.3
0.038 86.3
0.020 71.6 Percentage Particle Size
0.010 58.2 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 52.0 Silt Sand Gravel
0.005 47.1 30.0 67.3 2.5 0.2 0.0 0.0
0.004 42.2
0.002 30.0 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL203B

TL Project Durban Harbour Sample No. Base-3

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 14/01/2009 Depth 24.45-25.00m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 87.4
14.000 87.4
10.000 87.4
6.300 87.4
5.000 87.2
3.350 86.6
2.000 86.3
1.180 85.9
0.600 85.4
0.425 85.2
0.300 84.8
0.212 84.1
0.150 82.8
0.063 80.4
0.051 75.2
0.037 67.2
0.019 56.7 Percentage Particle Size
0.010 48.3 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 42.3 Silt Sand Gravel
0.005 38.1 27.9 52.5 5.8 13.7 0.0 0.0
0.004 35.5
0.002 27.9 Sample Description Dark grey to brown slightly sandy gravelly SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL203.5

TL Project Durban Harbour Sample No. Top-1

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 15/01/2009 Depth 24.00-24.55
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.9
1.180 99.7
0.600 99.6
0.425 99.5
0.300 99.3
0.212 98.9
0.150 97.9
0.063 94.8
0.053 89.9
0.038 77.9
0.020 58.8 Percentage Particle Size
0.010 45.2 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 38.7 Silt Sand Gravel
0.005 34.3 23.4 71.4 5.1 0.1 0.0 0.0
0.004 31.6
0.002 23.4 Sample Description Dark grey brown slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL203.5

TL Project Durban Harbour Sample No. Middle-2

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 15/01/2009 Depth 24.00-24.55
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 99.7
5.000 99.7
3.350 99.5
2.000 98.8
1.180 95.4
0.600 82.0
0.425 69.5
0.300 54.1
0.212 43.0
0.150 38.2
0.063 36.4
0.054 35.6
0.039 33.8
0.020 31.5 Percentage Particle Size
0.010 29.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 26.8 Silt Sand Gravel
0.005 25.7 24.2 12.2 62.4 1.2 0.0 0.0
0.004 25.5
0.002 24.2 Sample Description Brown occasionally grey slightly gravelly very sandy CLAY/SILT. Project No. NMTL 523

NM Borehole no. BD BHL205

TL Project Durban Harbour Deepening Study Sample No. Top

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 07/11/2008 Depth 21.50-22.05m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.9
0.300 99.8
0.212 99.6
0.150 99.1
0.063 98.6
0.050 96.7
0.036 94.3
0.018 90.6 Percentage Particle Size
0.010 81.2 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 75.1 Silt Sand Gravel
0.005 71.8 62.4 36.1 1.4 0.0 0.0 0.0
0.003 69.5
0.001 62.4 Sample Description Dark grey brown slightly sandy CLAY/SILT. Project No. NMTL 523

NM Borehole no. BD BHL205

TL Project Durban Harbour Deepening Study Sample No. Base

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 19/11/2008 Depth 21.5-22.05m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.7
2.000 99.5
1.180 98.7
0.600 97.2
0.425 96.4
0.300 95.4
0.212 94.6
0.150 92.1
0.063 87.5
0.048 84.7
0.034 81.5
0.018 75.4 Percentage Particle Size
0.009 67.3 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 61.6 Silt Sand Gravel
0.005 58.0 49.1 38.4 12.0 0.5 0.0 0.0
0.003 55.2
0.001 49.1 Sample Description Light brown to grey slightly sandy CLAY/SILT. Project No. NMTL 523

NM Borehole no. BD BHL205

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 22.05-22.21m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.7
2.000 99.5
1.180 98.9
0.600 97.7
0.425 96.5
0.300 94.9
0.212 93.4
0.150 92.4
0.063 91.3
0.050 87.6
0.035 83.9
0.018 75.7 Percentage Particle Size
0.010 67.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 61.3 Silt Sand Gravel
0.005 57.2 39.9 51.4 8.1 0.5 0.0 0.0
0.004 54.3
0.002 39.9 Sample Description Brown/yellow/grey slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 22.21-22.37m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 95.9
6.300 95.9
5.000 95.9
3.350 95.9
2.000 95.9
1.180 95.9
0.600 95.7
0.425 95.4
0.300 94.9
0.212 94.3
0.150 93.8
0.063 93.1
0.047 90.1
0.034 86.4
0.017 80.5 Percentage Particle Size
0.009 71.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 65.5 Silt Sand Gravel
0.005 61.8 50.0 43.0 2.9 4.1 0.0 0.0
0.003 58.1
0.001 50.0 Sample Description Brown/yellow/grey slightly sandy slightly gravelly CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 22.37-22.54m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.8
0.425 99.4
0.300 98.8
0.212 97.9
0.150 96.9
0.063 95.5
0.049 92.7
0.035 88.5
0.018 81.1 Percentage Particle Size
0.010 69.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 64.5 Silt Sand Gravel
0.005 61.2 49.2 46.3 4.5 0.0 0.0 0.0
0.004 57.1
0.001 49.2 Sample Description Brown/yellow/grey slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 22.54-22.70m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 93.9
6.300 93.9
5.000 93.2
3.350 92.6
2.000 92.3
1.180 92.2
0.600 92.0
0.425 91.7
0.300 91.4
0.212 90.8
0.150 90.4
0.063 89.6
0.049 87.2
0.035 80.8
0.018 72.1 Percentage Particle Size
0.010 62.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 56.7 Silt Sand Gravel
0.005 52.7 35.3 54.3 2.8 7.7 0.0 0.0
0.004 48.7
0.002 35.3 Sample Description Brown/grey/orange slightly sandy slightly gravelly SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 22.70-22.82m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.8
0.600 99.4
0.425 99.0
0.300 98.6
0.212 98.0
0.150 96.2
0.063 85.7
0.049 81.4
0.035 77.0
0.018 69.0 Percentage Particle Size
0.010 60.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 53.8 Silt Sand Gravel
0.005 49.8 37.4 48.3 14.3 0.0 0.0 0.0
0.004 46.5
0.002 37.4 Sample Description Brown/dark brown/some parts orange slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Top

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 17/11/2008 Depth 25.15-25.70m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.8
0.600 99.4
0.425 99.1
0.300 98.8
0.212 98.5
0.150 97.7
0.063 93.4
0.049 88.2
0.035 83.3
0.018 74.0 Percentage Particle Size
0.010 65.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 60.3 Silt Sand Gravel
0.005 55.0 42.9 50.5 6.6 0.0 0.0 0.0
0.004 51.8
0.002 42.9 Sample Description Brown/dark brown, oragne brown, grey slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL205

TL Project Durban Harbour Sample No. Base

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/11/2008 Depth 25.15-25.7m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 83.4
10.000 83.4
6.300 82.8
5.000 82.5
3.350 82.3
2.000 81.4
1.180 80.6
0.600 79.6
0.425 79.1
0.300 78.6
0.212 78.0
0.150 76.9
0.063 71.5
0.051 67.9
0.036 64.1
0.019 58.4 Percentage Particle Size
0.010 50.3 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 46.1 Silt Sand Gravel
0.005 42.6 28.2 43.3 10.0 18.6 0.0 0.0
0.004 39.8
0.002 28.2 Sample Description Light to dark brown/grey slightly sandy gravelly CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL206

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 20.34-20.64m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.8
1.180 99.3
0.600 98.9
0.425 98.7
0.300 98.5
0.212 98.2
0.150 97.8
0.063 96.3
0.050 93.1
0.036 87.1
0.019 78.3 Percentage Particle Size
0.010 68.2 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 62.2 Silt Sand Gravel
0.005 58.1 43.8 52.5 3.5 0.2 0.0 0.0
0.004 53.9
0.002 43.8 Sample Description Grery sligjhtly brown slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL206

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 20.64-20.86m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.4
3.350 98.7
2.000 98.0
1.180 97.0
0.600 96.3
0.425 96.0
0.300 95.7
0.212 95.5
0.150 95.2
0.063 94.2
0.051 89.9
0.036 87.5
0.019 80.8 Percentage Particle Size
0.010 68.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 63.3 Silt Sand Gravel
0.005 56.6 37.1 57.1 3.8 2.0 0.0 0.0
0.004 53.3
0.002 37.1 Sample Description Dark brown/slightly yellow brown/grey slightly sandy gravelly CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL206

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 30/12/2008 Depth 20.86-21.10m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.8
0.425 99.8
0.300 99.7
0.212 99.5
0.150 99.0
0.063 94.4
0.050 90.9
0.036 84.9
0.019 73.3 Percentage Particle Size
0.010 62.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 56.0 Silt Sand Gravel
0.005 50.9 37.1 57.3 5.6 0.0 0.0 0.0
0.004 47.0
0.002 37.1 Sample Description Dark grey occasionally yellow brown slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL 206

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/11/2008 Depth 21.10-21.31m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.9
0.300 99.9
0.212 99.8
0.150 99.4
0.063 97.2
0.049 94.6
0.035 89.0
0.018 78.3 Percentage Particle Size
0.010 67.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 61.2 Silt Sand Gravel
0.005 54.8 41.5 55.6 2.8 0.0 0.0 0.0
0.004 50.5
0.001 41.5 Sample Description Dark grey/brown slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL 206

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/11/2008 Depth 21.31-21.55m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0

75.000 100.0

63.000 100.0

50.000 100.0

37.500 100.0

28.000 89.4

20.000 70.9

14.000 53.2

10.000 43.4

6.300 35.7

5.000 34.6

3.350 32.6

2.000 31.3

1.180 30.7

0.600 30.3

0.425 30.2

0.300 30.0

0.212 29.6

0.150 28.6

0.063 27.4

0.051 26.0

0.037 24.7

0.019 22.0 Percentage Particle Size

0.010 18.4 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder

0.007 15.8 Silt Sand Gravel

0.005 14.1 7.3 20.1 3.9 68.7 0.0 0.0

0.004 12.3

0.002 7.3 Sample Description Dark grey/black slighty sandy gravelly SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL209

TL Project Durban Harbour Deepening Study Sample No. Top

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 2008/10/02 Depth 29.72-29.86m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0

75.000 100.0

63.000 100.0

50.000 100.0

37.500 100.0

28.000 100.0

20.000 100.0

14.000 100.0

10.000 100.0

6.300 100.0

5.000 99.7

3.350 99.5

2.000 99.3

1.180 99.3

0.600 99.2

0.425 99.1

0.300 98.7

0.212 97.8

0.150 96.0

0.063 92.0

0.052 87.6

0.037 80.3

0.019 65.6 Percentage Particle Size

0.010 47.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder

0.007 38.2 Silt Sand Gravel

0.005 30.8 16.6 75.4 7.3 0.7 0.0 0.0

0.004 25.9

0.002 16.6 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL209

TL Project Durban Harbour Deepening Study Sample No. Base

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 2008/09/29 Depth 29.86-30.05m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.9
0.300 99.9
0.212 99.8
0.150 99.6
0.063 97.8
0.053 94.3
0.038 87.3
0.020 69.1 Percentage Particle Size
0.010 51.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 43.4 Silt Sand Gravel
0.005 36.9 25.2 72.7 2.1 0.0 0.0 0.0
0.004 31.6
0.002 25.2 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL210

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 21.25-21.45m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.9
0.300 99.8
0.212 99.7
0.150 99.4
0.063 96.7
0.052 91.6
0.037 82.4
0.019 66.0 Percentage Particle Size
0.010 52.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 45.6 Silt Sand Gravel
0.005 39.9 25.6 71.1 3.3 0.0 0.0 0.0
0.004 33.3
0.002 25.6 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL210

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 22.09-22.20m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 100.0
0.300 100.0
0.212 99.9
0.150 99.9
0.063 99.8
0.054 97.2
0.038 90.7
0.020 77.6 Percentage Particle Size
0.010 63.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 57.4 Silt Sand Gravel
0.005 50.9 36.5 63.3 0.2 0.0 0.0 0.0
0.004 45.7
0.002 36.5 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL210

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 22.35-22.50m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.6
3.350 99.6
2.000 99.6
1.180 99.5
0.600 99.5
0.425 99.5
0.300 99.4
0.212 99.3
0.150 99.2
0.063 97.2
0.051 88.0
0.037 79.8
0.019 62.9 Percentage Particle Size
0.010 44.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 37.9 Silt Sand Gravel
0.005 31.9 19.6 77.5 2.4 0.4 0.0 0.0
0.004 28.7
0.002 19.6 Sample Description Dark brown some parts light brown and grey slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL210A

TL Project Durban Harbour Sample No. Top-1

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 15/01/2009 Depth 21.05-21.60m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.9
2.000 99.9
1.180 99.9
0.600 99.8
0.425 99.8
0.300 99.7
0.212 99.6
0.150 99.2
0.063 96.1
0.051 87.4
0.037 77.3
0.019 57.7 Percentage Particle Size
0.010 42.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 33.9 Silt Sand Gravel
0.005 28.8 17.8 78.2 3.8 0.1 0.0 0.0
0.004 26.5
0.002 17.8 Sample Description Dark brown slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL210A

TL Project Durban Harbour Sample No. Middle-2

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 15/01/2009 Depth 21.05-21.60m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.8
0.425 99.8
0.300 99.8
0.212 99.7
0.150 99.5
0.063 99.2
0.053 95.1
0.038 86.9
0.019 75.2 Percentage Particle Size
0.010 58.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 51.1 Silt Sand Gravel
0.005 46.4 31.1 68.1 0.7 0.0 0.0 0.0
0.004 39.9
0.002 31.1 Sample Description Dark grey/ brown CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL210A

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 13/01/2008 Depth 24.75-24.95m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 100.0
0.425 99.9
0.300 99.8
0.212 99.2
0.150 98.0
0.063 96.3
0.052 92.6
0.038 83.2
0.019 65.3 Percentage Particle Size
0.010 48.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 41.1 Silt Sand Gravel
0.005 35.8 25.3 71.1 3.7 0.0 0.0 0.0
0.004 33.2
0.002 25.3 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHL210A

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 24/11/2008 Depth 24.35-24.55m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.8
0.425 99.7
0.300 99.2
0.212 97.9
0.150 94.7
0.063 83.0
0.052 75.1
0.038 63.0
0.020 42.6 Percentage Particle Size
0.011 29.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 21.3 Silt Sand Gravel
0.005 18.2 12.2 70.8 17.0 0.0 0.0 0.0
0.004 16.5
0.002 12.2 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHL210A

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 24/11/2008 Depth 26.41-26.61m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.9
1.180 99.8
0.600 99.7
0.425 99.6
0.300 99.5
0.212 99.2
0.150 98.6
0.063 97.3
0.050 92.7
0.036 84.4
0.019 72.9 Percentage Particle Size
0.010 57.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 48.4 Silt Sand Gravel
0.005 44.3 28.6 68.7 2.6 0.1 0.0 0.0
0.004 38.3
0.002 28.6 Sample Description Dark grey/ brown  slightly sandy CLAY/SILT. Project No. NMTL523

NM Borehole No. BHL210A

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 13/01/2008 Depth 25.14-25.34m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.9
3.350 99.9
2.000 99.9
1.180 99.8
0.600 99.8
0.425 99.8
0.300 99.7
0.212 99.6
0.150 99.4
0.063 98.5
0.051 92.6
0.037 83.8
0.019 69.1 Percentage Particle Size
0.010 53.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 45.1 Silt Sand Gravel
0.005 39.7 26.0 72.5 1.4 0.1 0.0 0.0
0.004 35.8
0.002 26.0 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHM 209

TL Project Durban Harbour Deepening Study Sample No. Shelby

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 4.50-4.97m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 99.8
1.180 99.7
0.600 99.3
0.425 99.0
0.300 98.2
0.212 96.8
0.150 95.1
0.063 88.2
0.053 80.6
0.038 70.5
0.020 52.7 Percentage Particle Size
0.011 35.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 26.9 Silt Sand Gravel
0.005 21.8 14.2 74.0 11.6 0.2 0.0 0.0
0.004 19.3
0.002 14.2 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no.  BHM210A

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 12.76-12.96m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 97.9
5.000 96.7
3.350 95.7
2.000 95.4
1.180 95.1
0.600 94.6
0.425 94.2
0.300 93.1
0.212 90.7
0.150 87.1
0.063 77.5
0.053 70.1
0.039 56.8
0.020 38.0 Percentage Particle Size
0.011 24.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 17.4 Silt Sand Gravel
0.006 13.8 10.1 67.4 17.9 4.6 0.0 0.0
0.004 12.4
0.002 10.1 Sample Description Dark grey to black slightly sandy slightly gravelly SILT/CLAY. Project No. NMTL 523

NM Borehole no.  BHM210A

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 13.56-13.75m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.9
0.300 99.8
0.212 99.4
0.150 98.8
0.063 97.0
0.052 92.0
0.037 83.0
0.019 64.4 Percentage Particle Size
0.010 51.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 43.7 Silt Sand Gravel
0.005 38.7 24.1 72.9 3.0 0.0 0.0 0.0
0.004 34.2
0.002 24.1 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM211

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 03/12/2008 Depth 15.08-15.23m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.8
0.300 99.7
0.212 99.3
0.150 98.5
0.063 95.7
0.051 88.4
0.037 73.7
0.020 48.1 Percentage Particle Size
0.011 32.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 23.4 Silt Sand Gravel
0.005 18.8 13.7 82.0 4.3 0.0 0.0 0.0
0.004 16.9
0.002 13.7 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM211

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 03/12/2008 Depth 15.23-15.42m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 100.0
0.600 99.9
0.425 99.8
0.300 99.3
0.212 97.6
0.150 93.8
0.063 83.2
0.052 74.8
0.038 64.3
0.020 45.4 Percentage Particle Size
0.011 33.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 26.5 Silt Sand Gravel
0.005 22.7 14.3 69.0 16.8 0.0 0.0 0.0
0.004 19.3
0.002 14.3 Sample Description Dark grey slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM211

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 08/12/2008 Depth 15.42-15.46m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.8
0.600 99.5
0.425 99.2
0.300 98.0
0.212 96.2
0.150 94.4
0.063 86.6
0.054 81.6
0.039 70.7
0.020 51.5 Percentage Particle Size
0.011 35.6 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 29.0 Silt Sand Gravel
0.005 24.1 21.4 65.2 13.4 0.0 0.0 0.0
0.004 22.5
0.002 21.4 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM211

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 03/12/2008 Depth 15.56-15.92m

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0.001 0.010 0.100 1.000 10.000 100.000 1000.000

Sieve Size mm

P
er

ce
nt

ag
e 

P
as

si
ng

 (%
)



NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.8
0.600 99.6
0.425 99.4
0.300 98.8
0.212 97.6
0.150 96.1
0.063 91.0
0.052 87.1
0.037 80.1
0.019 64.7 Percentage Particle Size
0.010 50.7 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 41.3 Silt Sand Gravel
0.005 37.3 26.4 64.7 9.0 0.0 0.0 0.0
0.004 33.8
0.002 26.4 Sample Description Dark grey to black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BD BHM211

TL Project Durban Harbour Deepening Study Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 21/11/2008 Depth 15.92-16.10m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 99.8
2.000 99.8
1.180 99.8
0.600 99.8
0.425 99.7
0.300 99.5
0.212 98.8
0.150 97.1
0.063 92.0
0.051 88.8
0.037 80.4
0.019 59.5 Percentage Particle Size
0.010 39.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 30.2 Silt Sand Gravel
0.005 25.6 17.2 74.8 7.8 0.2 0.0 0.0
0.004 22.3
0.002 17.2 Sample Description Dark grey/black slightly sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL301

TL Project Durban Harbour Deepening Study Sample No. Shelby

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 27/09/2008 Depth 29.5-30.10m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 99.8
5.000 99.5
3.350 99.2
2.000 98.4
1.180 97.5
0.600 96.8
0.425 96.5
0.300 96.0
0.212 95.3
0.150 93.7
0.063 89.4
0.052 85.2
0.037 78.2
0.019 63.7 Percentage Particle Size
0.010 46.8 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 37.0 Silt Sand Gravel
0.005 32.3 21.5 67.9 9.0 1.6 0.0 0.0
0.004 28.6
0.002 21.5 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL301

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 30.10-30.26m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 99.4
5.000 98.9
3.350 98.4
2.000 97.9
1.180 97.7
0.600 97.5
0.425 97.2
0.300 96.3
0.212 93.4
0.150 90.5
0.063 82.0
0.050 77.8
0.036 70.1
0.019 55.4 Percentage Particle Size
0.010 38.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.007 32.0 Silt Sand Gravel
0.005 27.3 16.6 65.4 15.9 2.1 0.0 0.0
0.004 23.5
0.002 16.6 Sample Description Dark grey/black slighty sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL301

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 30.26-30.54m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.8
0.425 99.4
0.300 97.9
0.212 93.1
0.150 83.1
0.063 67.4
0.054 61.0
0.039 53.2
0.020 38.0 Percentage Particle Size
0.011 22.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 16.4 Silt Sand Gravel
0.006 14.3 7.3 60.1 32.6 0.0 0.0 0.0
0.004 13.0
0.002 7.3 Sample Description Dark brown slightly sandy SILT/CLAY. Project No. NMTL523

NM Borehole No. BHL301

TL Project Durban Harbour Sample No. Core

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 15/01/2009 Depth 30.81-30.93m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 99.6
3.350 99.2
2.000 98.3
1.180 98.2
0.600 97.9
0.425 97.4
0.300 95.7
0.212 91.1
0.150 86.7
0.063 73.9
0.053 69.2
0.038 61.9
0.020 46.5 Percentage Particle Size
0.011 35.0 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 28.6 Silt Sand Gravel
0.005 23.5 15.8 58.1 24.5 1.7 0.0 0.0
0.004 20.5
0.002 15.8 Sample Description Dark grey/black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL301

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 31-04-31.19m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.9
0.600 99.7
0.425 99.3
0.300 97.5
0.212 91.3
0.150 75.9
0.063 54.8
0.056 50.8
0.040 42.0
0.021 28.5 Percentage Particle Size
0.011 17.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 13.1 Silt Sand Gravel
0.006 12.3 11.0 43.8 45.2 0.0 0.0 0.0
0.004 11.8
0.002 11.0 Sample Description Dark grey/black sandy SILT/CLAY. Project No. NMTL 523

NM Borehole no. BHL301

TL Project Durban Harbour Deepening Study Sample No. CORE

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 18/09/2008 Depth 31.19-31.34m
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 84.7
14.000 82.2
10.000 81.3
6.300 80.7
5.000 80.4
3.350 80.2
2.000 80.0
1.180 79.8
0.600 79.1
0.425 76.8
0.300 69.4
0.212 48.2
0.150 19.5
0.063 10.7
0.059 9.7
0.042 9.1
0.021 8.6 Percentage Particle Size
0.011 6.9 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 5.9 Silt Sand Gravel
0.005 5.8 5.5 5.3 69.2 20.0 0.0 0.0
0.004 5.6
0.002 5.5 Sample Description Light brown occasionally grey silty gravelly SAND. Project No. NMTL 523

NM Borehole no. BD BHL314

TL Project Durban Harbour Deepening Study Sample No. Top

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 11/11/2008 Depth 24.60-25.15
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0
50.000 100.0
37.500 100.0
28.000 100.0
20.000 100.0
14.000 100.0
10.000 100.0
6.300 100.0
5.000 100.0
3.350 100.0
2.000 100.0
1.180 99.8
0.600 99.5
0.425 98.7
0.300 95.8
0.212 84.5
0.150 68.9
0.063 56.4
0.057 54.5
0.041 51.4
0.021 45.8 Percentage Particle Size
0.011 39.5 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder
0.008 36.4 Silt Sand Gravel
0.005 34.5 32.0 24.4 43.5 0.0 0.0 0.0
0.004 33.9
0.002 32.0 Sample Description Brown grey sandy CLAY/SILT. Project No. NMTL 523

NM Borehole no. BD BHL314

TL Project Durban Harbour Deepening Study Sample No. Base

Ltd Operator Mp Checked Nc Approved Bc Date sample tested 07/11/2008 Depth 24.60-25.15
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01025
Depth: 27.80 - 28.35
Position: BD-BHL 103A
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.11 L (cm) 8.11 L (cm) 8.10
A (cm2) 11.06 A (cm2) 11.39 A (cm2) 11.45

V (cc) 89.73 V (cc) 92.38 V (cc) 92.75
Prooving Ring 33.58 Prooving Ring 33.70 Prooving Ring 33.70
Sigma3 250 Sigma3 500 Sigma3 750
MC Before (%) 55.3 MC Before (%) 56.4 MC Before (%) 54.6
MC After (%) 55.1 MC After (%) 56.2 MC After (%) 53.7
Bulk Density (kg/m3) 1665 Bulk Density (kg/m 3) 1685 Bulk Density (kg/m 3) 1680
Dry Density (kg/m3) 1073 Dry Density (kg/m3) 1077 Dry Density (kg/m3) 1087

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.06 0 0 11.39 0 0 11.45 0 0
11.09 0.25 45.4 11.42 0.25 20.7 11.48 0.25 41.1

11.12 0.49 60.4 11.45 0.49 82.4 11.51 0.49 147.9
11.15 0.74 66.3 11.48 0.74 144.5 11.54 0.74 201.6
11.17 0.99 75.1 11.50 0.99 160.5 11.57 0.99 247.7

11.20 1.23 83.9 11.53 1.23 190.5 11.59 1.23 284.3
11.27 1.85 98.3 11.61 1.85 232.3 11.67 1.85 338.0
11.34 2.47 112.5 11.68 2.47 266.9 11.74 2.47 365.1
11.42 3.08 120.6 11.75 3.08 286.7 11.82 3.09 368.5
11.49 3.70 131.5 11.83 3.70 282.6 11.89 3.70 0.0
11.56 4.32 139.4 11.90 4.32 276.0 11.97 4.32 0.0
11.64 4.93 141.4 11.98 4.93 264.9 12.05 4.94 0.0
11.71 5.55 146.2 12.06 5.55 0.0 12.12 5.56 0.0
11.79 6.17 148.1 12.14 6.17 0.0 12.20 6.17 0.0
11.87 6.78 152.8 12.22 6.78 0.0 12.29 6.79 0.0
11.95 7.40 154.0 12.30 7.40 0.0 12.37 7.41 0.0
12.03 8.01 154.9 12.38 8.01 0.0 12.45 8.02 0.0
12.11 8.63 155.3 12.47 8.63 0.0 12.53 8.64 0.0
12.19 9.25 154.8 12.55 9.25 0.0 12.62 9.26 0.0
12.28 9.86 154.6 12.64 9.86 0.0 12.71 9.88 0.0
12.36 10.48 154.9 12.72 10.48 0.0 12.79 10.49 0.0
12.45 11.10 153.8 12.81 11.10 0.0 12.88 11.11 0.0
12.53 11.71 152.7 12.90 11.71 0.0 12.97 11.73 0.0
12.62 12.33 149.0 12.99 12.33 0.0 13.06 12.35 0.0
12.71 12.95 0.0 13.09 12.95 0.0 13.16 12.96 0.0
12.80 13.56 0.0 13.18 13.56 0.0 13.25 13.58 0.0
12.89 14.18 0.0 13.27 14.18 0.0 13.35 14.20 0.0
12.99 14.80 0.0 13.37 14.80 0.0 13.44 14.81 0.0
13.08 15.41 0.0 13.47 15.41 0.0 13.54 15.43 0.0
13.18 16.03 0.0 13.57 16.03 0.0 13.64 16.05 0.0
13.27 16.65 0.0 13.67 16.65 0.0 13.74 16.67 0.0
13.37 17.26 0.0 13.77 17.26 0.0 13.84 17.28 0.0
13.47 17.88 0.0 13.87 17.88 0.0 13.95 17.90 0.0
13.58 18.50 0.0 13.98 18.50 0.0 14.05 18.52 0.0
13.68 19.11 0.0 14.08 19.11 0.0 14.16 19.14 0.0
13.78 19.73 0.0 14.19 19.73 0.0 14.27 19.75 0.0
13.89 20.35 0.0 14.30 20.35 0.0 14.38 20.37 0.0
14.00 20.96 0.0 14.41 20.96 0.0 14.49 20.99 0.0
14.11 21.58 0.0 14.53 21.58 0.0 14.61 21.60 0.0
14.22 22.19 0.0 14.64 22.19 0.0 14.72 22.22 0.0
14.33 22.81 0.0 14.76 22.81 0.0 14.84 22.84 0.0
14.45 23.43 0.0 14.88 23.43 0.0 14.96 23.46 0.0
14.57 24.04 0.0 15.00 24.04 0.0 15.08 24.07 0.0
14.69 24.66 0.0 15.12 24.66 0.0 15.21 24.69 0.0
14.81 25.28 0.0 15.24 25.28 0.0 15.33 25.31 0.0
14.93 25.89 0.0 15.37 25.89 0.0 15.46 25.93 0.0
15.06 26.51 0.0 15.50 26.51 0.0 15.59 26.54 0.0
15.18 27.13 0.0 15.63 27.13 0.0 15.72 27.16 0.0
15.31 27.74 0.0 15.76 27.74 0.0 15.86 27.78 0.0
15.44 28.36 0.0 15.90 28.36 0.0 15.99 28.40 0.0
15.58 28.98 0.0 16.04 28.98 0.0 16.13 29.01 0.0
15.71 29.59 0.0 16.18 29.59 0.0 16.27 29.63 0.0
15.85 30.21 0.0 16.32 30.21 0.0 16.42 30.25 0.0
15.99 30.83 0.0 16.47 30.83 0.0 16.56 30.86 0.0



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01025
Depth (m): 27.80 - 28.35
Position: BD-BHL 103A
Description: -
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01030
Depth: 18.95 - 19.37
Position: BD-BHL 101B
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.12 L (cm) 8.12 L (cm) 8.14
A (cm2) 11.46 A (cm2) 11.51 A (cm2) 11.59

V (cc) 93.06 V (cc) 93.47 V (cc) 94.29
Prooving Ring 33.70 Prooving Ring 33.70 Prooving Ring 33.70
Sigma3 200 Sigma3 400 Sigma3 600
MC Before (%) 50.7 MC Before (%) 42.7 MC Before (%) 48.6
MC After (%) 50.5 MC After (%) 42.5 MC After (%) 48.5
Bulk Density (kg/m3) 1722 Bulk Density (kg/m 3) 1779 Bulk Density (kg/m 3) 1718
Dry Density (kg/m3) 1142 Dry Density (kg/m3) 1247 Dry Density (kg/m3) 1156

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.46 0 0 11.51 0 0 11.59 0 0
11.49 0.25 57.2 11.54 0.25 88.2 11.62 0.25 11.6

11.52 0.49 96.6 11.57 0.49 174.8 11.65 0.49 92.6
11.55 0.74 111.5 11.60 0.74 233.1 11.68 0.74 185.3
11.57 0.99 122.3 11.63 0.99 276.0 11.71 0.98 254.8

11.60 1.23 128.4 11.65 1.23 305.1 11.74 1.23 304.4
11.68 1.85 142.0 11.73 1.85 324.7 11.81 1.84 350.4
11.75 2.46 149.1 11.80 2.46 0.0 11.88 2.46 348.8
11.82 3.08 156.7 11.88 3.08 0.0 11.96 3.07 0.0
11.90 3.69 165.7 11.95 3.69 0.0 12.04 3.69 0.0
11.98 4.31 171.1 12.03 4.31 0.0 12.11 4.30 0.0
12.05 4.93 175.6 12.11 4.93 0.0 12.19 4.92 0.0
12.13 5.54 178.3 12.19 5.54 0.0 12.27 5.53 0.0
12.21 6.16 182.1 12.27 6.16 0.0 12.35 6.15 0.0
12.29 6.77 184.2 12.35 6.77 0.0 12.43 6.76 0.0
12.38 7.39 185.2 12.43 7.39 0.0 12.51 7.38 0.0
12.46 8.00 187.2 12.51 8.00 0.0 12.60 7.99 0.0
12.54 8.62 189.4 12.60 8.62 0.0 12.68 8.60 0.0
12.63 9.24 192.2 12.68 9.24 0.0 12.77 9.22 0.0
12.71 9.85 193.5 12.77 9.85 0.0 12.86 9.83 0.0
12.80 10.47 195.3 12.86 10.47 0.0 12.94 10.45 0.0
12.89 11.08 196.6 12.95 11.08 0.0 13.03 11.06 0.0
12.98 11.70 197.3 13.04 11.70 0.0 13.12 11.68 0.0
13.07 12.32 196.5 13.13 12.32 0.0 13.22 12.29 0.0
13.16 12.93 197.1 13.22 12.93 0.0 13.31 12.91 0.0
13.26 13.55 196.3 13.31 13.55 0.0 13.40 13.52 0.0
13.35 14.16 194.9 13.41 14.16 0.0 13.50 14.14 0.0
13.45 14.78 194.2 13.51 14.78 0.0 13.60 14.75 0.0
13.55 15.39 193.6 13.61 15.39 0.0 13.70 15.37 0.0
13.65 16.01 193.1 13.71 16.01 0.0 13.80 15.98 0.0
13.75 16.63 193.7 13.81 16.63 0.0 13.90 16.59 0.0
13.85 17.24 193.5 13.91 17.24 0.0 14.00 17.21 0.0
13.95 17.86 193.2 14.01 17.86 0.0 14.11 17.82 0.0
14.06 18.47 191.8 14.12 18.47 0.0 14.21 18.44 0.0
14.16 19.09 188.4 14.23 19.09 0.0 14.32 19.05 0.0
14.27 19.70 0.0 14.34 19.70 0.0 14.43 19.67 0.0
14.38 20.32 0.0 14.45 20.32 0.0 14.54 20.28 0.0
14.50 20.94 0.0 14.56 20.94 0.0 14.65 20.90 0.0
14.61 21.55 0.0 14.67 21.55 0.0 14.77 21.51 0.0
14.73 22.17 0.0 14.79 22.17 0.0 14.88 22.13 0.0
14.84 22.78 0.0 14.91 22.78 0.0 15.00 22.74 0.0
14.96 23.40 0.0 15.03 23.40 0.0 15.12 23.36 0.0
15.08 24.01 0.0 15.15 24.01 0.0 15.25 23.97 0.0
15.21 24.63 0.0 15.27 24.63 0.0 15.37 24.59 0.0
15.33 25.25 0.0 15.40 25.25 0.0 15.50 25.20 0.0
15.46 25.86 0.0 15.53 25.86 0.0 15.62 25.81 0.0
15.59 26.48 0.0 15.66 26.48 0.0 15.76 26.43 0.0
15.72 27.09 0.0 15.79 27.09 0.0 15.89 27.04 0.0
15.85 27.71 0.0 15.92 27.71 0.0 16.02 27.66 0.0
15.99 28.33 0.0 16.06 28.33 0.0 16.16 28.27 0.0
16.13 28.94 0.0 16.20 28.94 0.0 16.30 28.89 0.0
16.27 29.56 0.0 16.34 29.56 0.0 16.44 29.50 0.0
16.41 30.17 0.0 16.48 30.17 0.0 16.59 30.12 0.0
16.56 30.79 0.0 16.63 30.79 0.0 16.73 30.73 0.0



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01030
Depth (m): 18.95 - 19.37
Position: BD-BHL 101B
Description: -
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Project: Berth Deepening - Durban Harbour

Ref no.: 5531

Lab no.: 01032

Depth: 3.35 - 3.90

Position: BD-BHM 101C

Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.13 L (cm) 8.12 L (cm) 0.00

A (cm
2
) 11.38 A (cm

2
) 11.18 A (cm

2
)

V (cc) 92.53 V (cc) 90.75 V (cc)

Prooving Ring 34.22 Prooving Ring 34.16 Prooving Ring 0.00

Sigma3 100 Sigma3 200 Sigma3 0

MC Before (%) 56.3 MC Before (%) 51.9 MC Before (%)

MC After (%) 56.1 MC After (%) 51.7 MC After (%)

Bulk Density (kg/m3) 1634 Bulk Density (kg/m
3
) 1667 Bulk Density (kg/m

3
)

Dry Density (kg/m3) 1046 Dry Density (kg/m
3
) 1097 Dry Density (kg/m

3
)

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator

Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.38 0 0 11.18 0 0 0 0

11.41 0.25 21.6 11.21 0.25 30.5

11.44 0.49 26.9 11.24 0.49 41.0

11.47 0.74 29.8 11.27 0.74 48.5

11.49 0.98 32.7 11.29 0.99 54.4

11.52 1.23 35.6 11.32 1.23 57.3

11.59 1.85 40.7 11.39 1.85 63.0

11.67 2.46 44.0 11.47 2.46 65.5

11.74 3.08 43.7 11.54 3.08 66.6

11.82 3.69 43.4 11.61 3.70 67.7

11.89 4.31 43.2 11.69 4.31 67.8

11.97 4.92 42.9 11.76 4.93 68.0

12.05 5.54 42.6 11.84 5.55 67.8

12.13 6.15 42.3 11.92 6.16 68.5

12.21 6.77 42.1 12.00 6.78 68.9

12.29 7.38 41.8 12.08 7.39 70.7

12.37 8.00 41.5 12.16 8.01 71.7

12.45 8.61 41.2 12.24 8.63 72.0

12.54 9.23 40.9 12.32 9.24 71.5

12.62 9.84 40.7 12.41 9.86 71.0

12.71 10.46 40.4 12.49 10.47 70.8

12.80 11.07 40.1 12.58 11.09 70.6

12.89 11.69 39.8 12.67 11.71 70.1

12.98 12.30 40.9 12.75 12.32 70.2

13.07 12.92 40.6 12.84 12.94 71.3

13.16 13.53 40.6 12.94 13.56 71.3

13.26 14.15 40.3 13.03 14.17 72.1

13.35 14.76 40.5 13.12 14.79 72.4

13.45 15.38 40.2 13.22 15.40 72.4

13.55 15.99 39.9 13.32 16.02 72.3

13.65 16.61 39.6 13.41 16.64 71.8

13.75 17.22 39.3 13.51 17.25 71.3

13.85 17.84 39.0 13.62 17.87 70.8

13.96 18.45 38.0 13.72 18.48 70.2

14.06 19.07 37.0 13.82 19.10 69.7

14.17 19.68 0.0 13.93 19.72 68.9

14.28 20.30 0.0 14.04 20.33 68.4

14.39 20.91 0.0 14.15 20.95 68.8

14.50 21.53 0.0 14.26 21.57 69.5

14.62 22.14 0.0 14.37 22.18 69.4

14.73 22.76 0.0 14.48 22.80 69.6

14.85 23.37 0.0 14.60 23.41 69.0

14.97 23.99 0.0 14.72 24.03 68.7

15.09 24.60 0.0 14.84 24.65 66.8

15.22 25.22 0.0 14.96 25.26 66.2

15.34 25.83 0.0 15.09 25.88 65.7

15.47 26.45 0.0 15.21 26.49 65.1

15.60 27.06 0.0 15.34 27.11 64.1

15.74 27.68 0.0 15.47 27.73 62.9

15.87 28.29 0.0 15.61 28.34 63.0

16.01 28.91 0.0 15.74 28.96 62.5

16.15 29.52 0.0 15.88 29.57 62.0

16.29 30.14 0.0 16.02 30.19 61.8

16.43 30.75 0.0 16.16 30.81 61.3



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour

Ref no. 5531

Lab no. 01032

Depth (m): 3.35 - 3.90

Position: BD-BHM 101C
Description: -
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01029
Depth: 4.90 - 5.35
Position: BD-BHM 101C
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.12 L (cm) 8.12 L (cm) 8.10
A (cm2) 11.04 A (cm2) 11.15 A (cm2) 11.09

V (cc) 89.68 V (cc) 90.56 V (cc) 89.86
Prooving Ring 33.45 Prooving Ring 33.45 Prooving Ring 33.70
Sigma3 100 Sigma3 200 Sigma3 400
MC Before (%) 27.0 MC Before (%) 29.9 MC Before (%) 27.0
MC After (%) 26.9 MC After (%) 29.8 MC After (%) 27.0
Bulk Density (kg/m3) 1988 Bulk Density (kg/m 3) 1947 Bulk Density (kg/m 3) 1981
Dry Density (kg/m3) 1565 Dry Density (kg/m3) 1498 Dry Density (kg/m3) 1559

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.04 0 0 11.15 0 0 11.09 0 0
11.07 0.25 18.7 11.18 0.25 49.4 11.12 0.25 53.0

11.10 0.49 22.6 11.21 0.49 69.2 11.15 0.49 85.2
11.13 0.74 24.0 11.24 0.74 83.4 11.18 0.74 111.0
11.15 0.99 26.7 11.26 0.99 91.5 11.20 0.99 135.3

11.18 1.23 27.5 11.29 1.23 94.8 11.23 1.23 158.4
11.25 1.85 32.7 11.36 1.85 103.0 11.30 1.85 208.7
11.32 2.46 36.0 11.43 2.46 106.8 11.37 2.47 252.4
11.40 3.08 39.6 11.51 3.08 109.0 11.45 3.09 283.2
11.47 3.69 43.2 11.58 3.69 109.8 11.52 3.70 300.7
11.54 4.31 46.4 11.66 4.31 109.6 11.59 4.32 312.4
11.62 4.93 49.5 11.73 4.93 110.9 11.67 4.94 317.6
11.69 5.54 52.1 11.81 5.54 110.5 11.75 5.56 321.3
11.77 6.16 53.4 11.88 6.16 109.8 11.82 6.17 322.6
11.85 6.77 56.5 11.96 6.77 109.0 11.90 6.79 322.8
11.93 7.39 59.5 12.04 7.39 108.3 11.98 7.41 322.1
12.01 8.00 61.3 12.12 8.00 107.1 12.06 8.02 321.3
12.09 8.62 63.7 12.21 8.62 106.3 12.14 8.64 321.4
12.17 9.24 65.7 12.29 9.24 105.6 12.23 9.26 319.2
12.25 9.85 68.0 12.37 9.85 105.4 12.31 9.88 316.2
12.34 10.47 70.5 12.46 10.47 103.4 12.39 10.49 314.0
12.42 11.08 72.2 12.54 11.08 101.9 12.48 11.11 312.7
12.51 11.70 74.3 12.63 11.70 0.0 12.57 11.73 310.5
12.60 12.32 75.7 12.72 12.32 0.0 12.66 12.35 308.3
12.68 12.93 76.5 12.81 12.93 0.0 12.75 12.96 304.6
12.78 13.55 78.5 12.90 13.55 0.0 12.84 13.58 0.0
12.87 14.16 80.6 12.99 14.16 0.0 12.93 14.20 0.0
12.96 14.78 82.3 13.09 14.78 0.0 13.02 14.81 0.0
13.05 15.39 82.5 13.18 15.39 0.0 13.12 15.43 0.0
13.15 16.01 83.9 13.28 16.01 0.0 13.21 16.05 0.0
13.25 16.63 83.8 13.38 16.63 0.0 13.31 16.67 0.0
13.35 17.24 85.5 13.48 17.24 0.0 13.41 17.28 0.0
13.45 17.86 86.6 13.58 17.86 0.0 13.51 17.90 0.0
13.55 18.47 85.9 13.68 18.47 0.0 13.62 18.52 0.0
13.65 19.09 85.3 13.78 19.09 0.0 13.72 19.14 0.0
13.76 19.70 85.1 13.89 19.70 0.0 13.82 19.75 0.0
13.86 20.32 86.4 14.00 20.32 0.0 13.93 20.37 0.0
13.97 20.94 86.7 14.11 20.94 0.0 14.04 20.99 0.0
14.08 21.55 87.9 14.22 21.55 0.0 14.15 21.60 0.0
14.19 22.17 89.1 14.33 22.17 0.0 14.26 22.22 0.0
14.30 22.78 88.9 14.44 22.78 0.0 14.38 22.84 0.0
14.42 23.40 88.6 14.56 23.40 0.0 14.49 23.46 0.0
14.54 24.01 89.3 14.68 24.01 0.0 14.61 24.07 0.0
14.65 24.63 89.0 14.80 24.63 0.0 14.73 24.69 0.0
14.77 25.25 88.7 14.92 25.25 0.0 14.85 25.31 0.0
14.90 25.86 89.8 15.04 25.86 0.0 14.98 25.93 0.0
15.02 26.48 89.5 15.17 26.48 0.0 15.10 26.54 0.0
15.15 27.09 90.3 15.30 27.09 0.0 15.23 27.16 0.0
15.28 27.71 90.2 15.43 27.71 0.0 15.36 27.78 0.0
15.41 28.33 91.2 15.56 28.33 0.0 15.49 28.40 0.0
15.54 28.94 91.5 15.70 28.94 0.0 15.63 29.01 0.0
15.68 29.56 92.2 15.83 29.56 0.0 15.76 29.63 0.0
15.82 30.17 92.6 15.97 30.17 0.0 15.90 30.25 0.0
15.96 30.79 92.7 16.11 30.79 0.0 16.05 30.86 0.0



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01029
Depth (m): 4.90 - 5.35
Position: BD-BHM 101C
Description: -
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01026
Depth: 25.45 - 26.0
Position: BHL 203B
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.14 L (cm) 8.14 L (cm) 8.13
A (cm2) 10.99 A (cm2) 11.03 A (cm2) 11.17

V (cc) 89.39 V (cc) 89.69 V (cc) 90.83
Prooving Ring 34.20 Prooving Ring 34.20 Prooving Ring 33.95
Sigma3 250 Sigma3 500 Sigma3 750
MC Before (%) 66.9 MC Before (%) 69.9 MC Before (%) 63.8
MC After (%) 66.9 MC After (%) 68.2 MC After (%) 53.2
Bulk Density (kg/m3) 1566 Bulk Density (kg/m 3) 1574 Bulk Density (kg/m 3) 1715
Dry Density (kg/m3) 938 Dry Density (kg/m3) 926 Dry Density (kg/m3) 1047

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

10.99 0 0 11.03 0 0 11.17 0 0
11.01 0.25 22.4 11.05 0.25 25.4 11.20 0.25 27.3

11.04 0.49 31.0 11.08 0.49 37.0 11.23 0.49 40.8
11.07 0.74 36.5 11.11 0.74 46.8 11.26 0.74 45.2
11.10 0.98 40.1 11.13 0.98 54.7 11.28 0.98 51.1

11.12 1.23 42.4 11.16 1.23 56.7 11.31 1.23 54.6
11.19 1.84 47.4 11.23 1.84 61.5 11.38 1.85 62.0
11.26 2.46 51.0 11.30 2.46 66.0 11.45 2.46 67.6
11.34 3.07 54.3 11.37 3.07 67.7 11.53 3.08 69.2
11.41 3.69 54.6 11.45 3.69 68.7 11.60 3.69 70.2
11.48 4.30 56.6 11.52 4.30 68.9 11.68 4.31 72.7
11.56 4.92 56.8 11.60 4.92 68.4 11.75 4.92 72.8
11.63 5.53 57.3 11.67 5.53 68.0 11.83 5.54 74.6
11.71 6.15 58.4 11.75 6.15 68.4 11.90 6.15 74.7
11.78 6.76 58.0 11.82 6.76 67.1 11.98 6.77 75.1
11.86 7.38 58.2 11.90 7.38 67.5 12.06 7.38 75.4
11.94 7.99 59.6 11.98 7.99 66.2 12.14 8.00 75.5
12.02 8.60 59.7 12.06 8.60 65.8 12.23 8.61 75.0
12.10 9.22 59.3 12.14 9.22 65.3 12.31 9.23 74.5
12.19 9.83 58.9 12.23 9.83 64.9 12.39 9.84 74.5
12.27 10.45 59.1 12.31 10.45 64.4 12.48 10.46 74.0
12.35 11.06 58.7 12.40 11.06 64.0 12.56 11.07 73.0
12.44 11.68 58.3 12.48 11.68 63.6 12.65 11.69 73.0
12.53 12.29 58.7 12.57 12.29 63.1 12.74 12.30 73.3
12.62 12.91 59.1 12.66 12.91 62.1 12.83 12.92 73.6
12.71 13.52 58.7 12.75 13.52 0.0 12.92 13.53 73.3
12.80 14.14 58.5 12.84 14.14 0.0 13.01 14.15 73.0
12.89 14.75 58.4 12.93 14.75 0.0 13.11 14.76 72.5
12.98 15.37 58.0 13.03 15.37 0.0 13.20 15.38 72.5
13.08 15.98 58.1 13.12 15.98 0.0 13.30 15.99 72.0
13.17 16.59 57.6 13.22 16.59 0.0 13.40 16.61 71.0
13.27 17.21 58.0 13.32 17.21 0.0 13.50 17.22 70.4
13.37 17.82 57.5 13.42 17.82 0.0 13.60 17.84 70.4
13.47 18.44 57.1 13.52 18.44 0.0 13.70 18.45 69.4
13.57 19.05 56.7 13.62 19.05 0.0 13.80 19.07 68.9
13.68 19.67 57.0 13.72 19.67 0.0 13.91 19.68 65.9
13.78 20.28 56.6 13.83 20.28 0.0 14.02 20.30 65.9
13.89 20.90 56.1 13.94 20.90 0.0 14.13 20.91 66.8
14.00 21.51 55.7 14.05 21.51 0.0 14.24 21.53 66.8
14.11 22.13 55.7 14.16 22.13 0.0 14.35 22.14 66.2
14.22 22.74 55.3 14.27 22.74 0.0 14.46 22.76 65.7
14.34 23.36 55.3 14.38 23.36 0.0 14.58 23.37 65.2
14.45 23.97 55.6 14.50 23.97 0.0 14.70 23.99 64.7
14.57 24.59 56.3 14.62 24.59 0.0 14.82 24.60 64.2
14.69 25.20 55.9 14.74 25.20 0.0 14.94 25.22 64.1
14.81 25.81 55.4 14.86 25.81 0.0 15.06 25.83 64.2
14.93 26.43 55.0 14.99 26.43 0.0 15.19 26.45 64.4
15.06 27.04 54.5 15.11 27.04 0.0 15.32 27.06 63.8
15.19 27.66 54.0 15.24 27.66 0.0 15.45 27.68 61.5
15.32 28.27 53.6 15.37 28.27 0.0 15.58 28.29 61.4
15.45 28.89 53.6 15.50 28.89 0.0 15.72 28.91 62.2
15.59 29.50 53.1 15.64 29.50 0.0 15.85 29.52 61.7
15.72 30.12 53.9 15.78 30.12 0.0 15.99 30.14 59.9
15.86 30.73 53.9 15.92 30.73 0.0 16.13 30.75 59.3



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01026
Depth (m): 25.45 - 26.0
Position: BHL 203B
Description: -
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01027
Depth: 25.65 - 26.20
Position: BHL 210A
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.12 L (cm) 8.13 L (cm) 8.13
A (cm2) 11.14 A (cm2) 11.19 A (cm2) 11.21

V (cc) 90.43 V (cc) 90.99 V (cc) 91.16
Prooving Ring 34.20 Prooving Ring 33.75 Prooving Ring 33.63
Sigma3 250 Sigma3 500 Sigma3 750
MC Before (%) 58.1 MC Before (%) 58.6 MC Before (%) 51.2
MC After (%) 57.8 MC After (%) 58.3 MC After (%) 51.1
Bulk Density (kg/m3) 1662 Bulk Density (kg/m 3) 1634 Bulk Density (kg/m 3) 1695
Dry Density (kg/m3) 1051 Dry Density (kg/m3) 1030 Dry Density (kg/m3) 1121

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.14 0 0 11.19 0 0 11.21 0 0
11.17 0.25 19.9 11.22 0.25 23.5 11.24 0.25 41.3

11.20 0.49 24.4 11.25 0.49 36.0 11.27 0.49 83.6
11.23 0.74 26.8 11.28 0.74 42.5 11.30 0.74 110.2
11.25 0.99 27.4 11.30 0.98 45.4 11.32 0.98 123.3

11.28 1.23 29.7 11.33 1.23 48.2 11.35 1.23 135.7
11.35 1.85 33.1 11.40 1.85 53.3 11.42 1.85 150.7
11.42 2.46 35.6 11.47 2.46 55.9 11.49 2.46 160.9
11.50 3.08 38.1 11.55 3.08 57.9 11.57 3.08 168.6
11.57 3.70 39.0 11.62 3.69 59.5 11.64 3.69 171.9
11.65 4.31 40.5 11.70 4.31 61.2 11.72 4.31 175.7
11.72 4.93 40.9 11.77 4.92 64.5 11.79 4.92 177.4
11.80 5.55 42.0 11.85 5.54 65.5 11.87 5.54 178.5
11.87 6.16 43.2 11.93 6.15 66.5 11.95 6.15 179.6
11.95 6.78 43.5 12.00 6.77 67.5 12.03 6.77 179.0
12.03 7.39 44.9 12.08 7.38 67.0 12.11 7.38 177.8
12.11 8.01 45.2 12.17 8.00 68.0 12.19 8.00 176.6
12.19 8.63 46.3 12.25 8.61 68.9 12.27 8.61 175.4
12.28 9.24 47.4 12.33 9.23 69.0 12.35 9.23 174.8
12.36 9.86 47.0 12.41 9.84 70.1 12.44 9.84 175.8
12.45 10.47 47.3 12.50 10.46 70.7 12.52 10.46 175.9
12.53 11.09 48.6 12.59 11.07 71.9 12.61 11.07 175.5
12.62 11.71 48.8 12.67 11.69 72.4 12.70 11.69 174.3
12.71 12.32 48.4 12.76 12.30 74.0 12.78 12.30 172.3
12.80 12.94 48.6 12.85 12.92 74.1 12.88 12.92 171.1
12.89 13.56 48.3 12.94 13.53 75.1 12.97 13.53 168.6
12.98 14.17 48.7 13.04 14.15 75.1 13.06 14.15 0.0
13.08 14.79 49.7 13.13 14.76 74.5 13.15 14.76 0.0
13.17 15.40 49.9 13.23 15.38 76.6 13.25 15.38 0.0
13.27 16.02 51.6 13.32 15.99 76.0 13.35 15.99 0.0
13.37 16.64 51.7 13.42 16.61 75.4 13.44 16.61 0.0
13.47 17.25 53.3 13.52 17.22 74.9 13.54 17.22 0.0
13.57 17.87 52.9 13.62 17.84 75.6 13.65 17.84 0.0
13.67 18.48 53.0 13.72 18.45 75.7 13.75 18.45 0.0
13.77 19.10 52.6 13.83 19.07 75.2 13.85 19.07 0.0
13.88 19.72 53.0 13.93 19.68 75.1 13.96 19.68 0.0
13.99 20.33 53.3 14.04 20.30 75.0 14.07 20.30 0.0
14.10 20.95 53.4 14.15 20.91 75.1 14.18 20.91 0.0
14.21 21.57 53.4 14.26 21.53 75.3 14.29 21.53 0.0
14.32 22.18 53.7 14.38 22.14 75.1 14.40 22.14 0.0
14.43 22.80 54.5 14.49 22.76 74.5 14.52 22.76 0.0
14.55 23.41 56.4 14.61 23.37 73.9 14.63 23.37 0.0
14.67 24.03 56.0 14.72 23.99 72.2 14.75 23.99 0.0
14.79 24.65 56.0 14.84 24.60 0.0 14.87 24.60 0.0
14.91 25.26 56.9 14.97 25.22 0.0 14.99 25.22 0.0
15.03 25.88 56.4 15.09 25.83 0.0 15.12 25.83 0.0
15.16 26.49 56.4 15.22 26.45 0.0 15.24 26.45 0.0
15.29 27.11 55.9 15.34 27.06 0.0 15.37 27.06 0.0
15.42 27.73 55.9 15.48 27.68 0.0 15.50 27.68 0.0
15.55 28.34 57.2 15.61 28.29 0.0 15.64 28.29 0.0
15.69 28.96 56.7 15.74 28.91 0.0 15.77 28.91 0.0
15.82 29.57 56.2 15.88 29.52 0.0 15.91 29.52 0.0
15.96 30.19 56.8 16.02 30.14 0.0 16.05 30.14 0.0
16.10 30.81 57.8 16.16 30.75 0.0 16.19 30.75 0.0



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01027
Depth (m): 25.65 - 26.20
Position: BHL 210A
Description: -

Test 1 Test 2 Test 3
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Project: Berth Deepening - Durban Harbour
Ref no.: 5531
Lab no.: 01031
Depth: 28.70 - 29.25
Position: BHL 210A
Description: -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

L (cm) 8.13 L (cm) 0.00 L (cm) 0.00
A (cm2) 11.03 A (cm2) A (cm2)

V (cc) 89.71 V (cc) V (cc)
Prooving Ring 34.22 Prooving Ring 0.00 Prooving Ring 0.00
Sigma3 750 Sigma3 0 Sigma3 0
MC Before (%) 39.4 MC Before (%) MC Before (%)
MC After (%) 39.2 MC After (%) MC After (%)
Bulk Density (kg/m3) 1794 Bulk Density (kg/m 3) Bulk Density (kg/m 3)

Dry Density (kg/m3) 1287 Dry Density (kg/m3) Dry Density (kg/m3)

Area at %Strain Deviator Area at %Strain Deviator Area at %Strain Deviator
Test Stress (kPa) Test Stress (kPa) Test Stress (kPa)

11.03 0 0 0 0 0 0
11.06 0.25 27.8

11.09 0.49 33.9
11.12 0.74 35.4
11.14 0.98 37.5

11.17 1.23 39.8
11.24 1.85 42.0
11.31 2.46 43.9
11.38 3.08 46.6
11.46 3.69 47.8
11.53 4.31 49.9
11.61 4.92 49.5
11.68 5.54 49.8
11.76 6.15 49.5
11.84 6.77 49.2
11.91 7.38 48.8
11.99 8.00 48.5
12.07 8.61 48.2
12.16 9.23 47.9
12.24 9.84 47.5
12.32 10.46 47.2
12.41 11.07 45.5
12.49 11.69 44.4
12.58 12.30 0.0
12.67 12.92 0.0
12.76 13.53 0.0
12.85 14.15 0.0
12.95 14.76 0.0
13.04 15.38 0.0
13.14 15.99 0.0
13.23 16.61 0.0
13.33 17.22 0.0
13.43 17.84 0.0
13.53 18.45 0.0
13.63 19.07 0.0
13.74 19.68 0.0
13.84 20.30 0.0
13.95 20.91 0.0
14.06 21.53 0.0
14.17 22.14 0.0
14.29 22.76 0.0
14.40 23.37 0.0
14.52 23.99 0.0
14.64 24.60 0.0
14.76 25.22 0.0
14.88 25.83 0.0
15.00 26.45 0.0
15.13 27.06 0.0
15.26 27.68 0.0
15.39 28.29 0.0
15.52 28.91 0.0
15.66 29.52 0.0
15.79 30.14 0.0
15.93 30.75 0.0



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Project Berth Deepening - Durban Harbour
Ref no. 5531
Lab no. 01031
Depth (m): 28.70 - 29.25
Position: BHL 210A
Description: -

Test 1 Test 2 Test 3

Shear Stress at 
Failure (kPa)
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.96 1.97
Specimen Length mm 121.00 Dry Density Mg/m3 1.58 1.60
Specimen Diameter mm 58.50 Moisture % 24.12 23.17
Area mm2 2687.83 Saturation % 92.30 90.80
Volume cc 325.23 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 0.94 0.94
3 200 0.95 0.95
4 300 0.96 0.96
5 500 0.96 0.96

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 783.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 14.34 2 Side drain corrections not applied
Shear Stress (kPa) 391.7 3 Membrane correction not applied
Pore Water Pressure (kPa) -68 3 Side drain corrections not applied
Radial Effective Stress (kPa) 268
Axial Effective Stress (kPa) 1051
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft brown slightly clayey/silty SAND.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL102

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 31.0m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BH102

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.0m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL102

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.0m
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Combined Stress Path Plots

c' 1 kPa c' 1 kPa
' 38.6º ' 29.9º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL209-210-102

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 21-45-22.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.82 1.89
Specimen Length mm 123.04 Dry Density Mg/m3 1.35 1.45
Specimen Diameter mm 60.10 Moisture % 35.27 30.41
Area mm2 2836.87 Saturation % 94.85 95.03
Volume cc 349.05 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.78 0.78
2 100 0.94 0.94
3 150 0.96 0.96
4 200 1.00 1.00
5 300 0.99 0.99
6 450 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 450
Back Pressure kPa 300
Radial Effective stress kPa 150

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 131.0 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 12.41 2 Side drain corrections not applied
Shear Stress (kPa) 65.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 98
Radial Effective Stress (kPa) 52
Axial Effective Stress (kPa) 183
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Firm dark grey slightly brown sandy SILTY/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 103A
Ltd Project: Sample No. 1-Top

Durban Harbour Berth Deepening Study Depth. 28.8-29.35m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.79 1.84
Specimen Length mm 123.47 Dry Density Mg/m3 1.33 1.36
Specimen Diameter mm 60.33 Moisture % 34.04 34.88
Area mm2 2858.62 Saturation % 89.55 95.71
Volume cc 352.95 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.38 0.38
2 100 0.72 0.72
3 150 0.68 0.68
4 200 0.66 0.66
5 250 0.80 0.80
6 300 0.86 0.86
7 400 0.92 0.92
8 500 0.96 0.96
9 600 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 600
Back Pressure kPa 300
Radial Effective stress kPa 300

A Layer of fine to medium sand running at the centre
Of specimen. Layer 7 to 10mm thick

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 386.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 1.88 2 Side drain corrections not applied
Shear Stress (kPa) 193.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 160
Radial Effective Stress (kPa) 140
Axial Effective Stress (kPa) 526
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Firm dark grey/brown sandy SILTY/CLAY with sand in middle of sample

Brittle
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 103A
Ltd Project: Sample No. 2-Middle

Durban Harbour Berth Deepening Study Depth. 28.8-29.35m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.80 1.82
Specimen Length mm 131.25 Dry Density Mg/m3 1.30 1.34
Specimen Diameter mm 60.62 Moisture % 38.75 35.90
Area mm2 2886.17 Saturation % 96.46 95.85
Volume cc 378.81 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.72 0.72
2 100 0.76 0.76
3 150 0.82 0.82
4 200 0.94 0.94
5 300 0.92 0.92
6 500 0.96 0.96
7 700 0.97 0.97
8 900 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 900
Back Pressure kPa 300
Radial Effective stress kPa 600
Fine to medium sand running at the centre of sample
Thickness 7 to 10mm 

Sand Layer running vertically
along the specimen, thickness
7 to 10mm

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 487.0 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.47 2 Side drain corrections not applied
Shear Stress (kPa) 243.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 351
Radial Effective Stress (kPa) 249
Axial Effective Stress (kPa) 736 Specimen 
Effective angle of friction (Degrees) See combined data After Test
Cohesion Assumed (kPa) 0
Rate of strain mm/min 0.005
Sample Description Firm dark grey sandy SILTY/CLAY with sand in middle of sample

Brittle
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 103A
Ltd Project: Sample No. 3-Base

Durban Harbour Berth Deepening Study Depth. 28.8-29.35m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 103A

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 28.8-29.35m
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Combined Stress Path Plots

c' 2.5 kPa
' 32.9°

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL103A

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 28.80-29.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.57 1.67
Specimen Length mm 122.00 Dry Density Mg/m3 0.95 1.07
Specimen Diameter mm 60.10 Moisture % 64.53 56.37
Area mm2 2836.87 Saturation % 94.78 99.80
Volume cc 346.10 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.94 0.94
3 200 0.96 0.96
4 300 0.96 0.96
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 123.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 6.99 2 Side drain corrections not applied
Shear Stress (kPa) 61.7 3 Membrane correction not applied
Pore Water Pressure (kPa) 67 3 Side drain corrections not applied
Radial Effective Stress (kPa) 33
Axial Effective Stress (kPa) 156
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm dark grey occasionally brown SILT/CLAY with shell fragments

NMNMNMNM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TLTLTLTL  and mid plane pore pressure. Borehole No. BH108

LtdLtdLtdLtd Project: Sample No. Shelby
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 25.0m



NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BH108

LtdLtdLtdLtd Project: Sample No. Shelby
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 25.0m
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NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BH108

LtdLtdLtdLtd Project: Sample No. Shelby
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 25.0m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.63 1.65
Specimen Length mm 130.40 Dry Density Mg/m3 1.03 1.04
Specimen Diameter mm 60.10 Moisture % 58.11 59.03
Area mm2 2836.87 Saturation % 97.01 99.45
Volume cc 369.93 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.16 0.16
2 100 0.16 0.16
3 150 0.20 0.20
4 200 0.34 0.34
5 300 0.60 0.60
5 400 0.76 0.76
5 500 0.92 0.92

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 247.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.27 2 Side drain corrections not applied
Shear Stress (kPa) 123.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 130 3 Side drain corrections not applied
Radial Effective Stress (kPa) 70
Axial Effective Stress (kPa) 318
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm dark grey occasionally brown SILT/CLAY with shell fragments

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.30m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.30m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.30m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.61 1.65
Specimen Length mm 120.50 Dry Density Mg/m3 1.03 1.06
Specimen Diameter mm 60.20 Moisture % 56.20 55.55
Area mm2 2846.31 Saturation % 94.11 96.86
Volume cc 342.98 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.16 0.16
2 100 0.28 0.28
3 200 0.35 0.35
4 300 0.56 0.56
5 400 0.76 0.76
5 500 0.86 0.86
6 600 0.93 0.93
6 700 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 375.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.61 2 Side drain corrections not applied
Shear Stress (kPa) 187.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 282 3 Side drain corrections not applied
Radial Effective Stress (kPa) 118
Axial Effective Stress (kPa) 494
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm dark grey occasionally brown SILT/CLAY with shell fragments

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.43m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.43m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH108

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 25.43m
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Oedometer Settlement Tests

Test Method: BS177 : Part 5 : 1990 Clause 3

Sample Details

Soil description: Firm dark grey ocassionally brown SILT/CLAY with shell frafments.

Initial height (mm) 20.0

Diameter (mm) 50

Initial wet weight of specimen (gms) 63.19

Bulk density (Mg/m3) 1.61

Particle density (Assumed) 2.70

Initial conditions

Settlement Channel GD033

Moisture content (%) 61.24

Dry density (Mg/m3) 1.00

Initial Voids Ratio 1.71

Deg of Saturation (%) 96.93

Swelling pressure (kPa) n/a

Final conditions

Moisture Content (%) 52.0

Dry Density (Mg/m3) 1.13

Final voids ratio 1.38

Final degree of saturation (%) 101.58

Final settlement 2.731
Top

Notes: 25.0m

Consolidation specimen
25.60m

Base

NMNMNMNM Job No. NMTL-523
TLTLTLTL Project Borehole No. BH108

LtdLtdLtdLtd Durban Harbour Deepening Sample No. U
StandardStandardStandardStandard Depth m. 25.0m



Oedometer settlement Tests

Test Method: BS 1377 : Part 5: 1990 Clause 3

NMNMNMNM Job No. NMTL-523
TLTLTLTL Project Borehole No. BH108

LtdLtdLtdLtd Durban Harbour Deepening Sample No. U
StandardStandardStandardStandard Depth m. 25.0m
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Oedometer Test

Test Method: BS 1377 : Part 6 1990 Clause 3

Sample Details
Description: Firm dark grey ocassionally brown SILT/CLAY with shell frafments.

Initial height (mm) 20.00
Diameter (mm) 50.00
Initial weight of specimen (gms) 63.19
Bulk Density (mg/m3) 1.609
Particle Density (Assumed) 2.70

Initial Conditions Final Conditions
Moisture content 61.2 52.0 %
Dry Density 1.00 1.13 Mg/m3
Initial Voids Ratio 1.7059 1.3829
Degree of Saturation 96.93 101.58 %

Stage Effective Voids Mv Cv Settlement
No. Stress kPa Ratio m2/MN m2/Year mm
1 50 1.7002 0.042 34.59 0.042
2 100 1.6875 0.095 7.94 0.136
3 200 1.6379 0.188 8.42 0.502
4 400 1.5348 0.203 7.39 1.264
5 800 1.3228 0.228 2.97 2.831
6 400 1.3364 0.014 2.731
7 100 1.3829 0.065 2.387

NMNMNMNM Job No. NMTL-523
TLTLTLTL Project Borehole No. BH108

LtdLtdLtdLtd Durban Harbour Deepening Sample No. U
StandardStandardStandardStandard Depth m. 25.0m
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Combined Stress Path Plots

c' 8 kPa
' 36.2º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BH108

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 25.00-25.60m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.71 1.75
Specimen Length mm 139.05 Dry Density Mg/m3 1.08 1.15
Specimen Diameter mm 60.20 Moisture % 58.53 52.44
Area mm2 2846.31 Saturation % 105.00 104.33
Volume cc 395.78 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 1.00 1.00
3 150 1.00 1.00
4 200 1.00 1.00
5 300 1.00 1.00
6 400 1.00 1.00
7 425 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 425
Back Pressure kPa 400
Radial Effective stress kPa 25

Single rounded -subrounded sandstone approximate size 
35 to 40mm.

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 46.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 15.15 2 Side drain corrections not applied
Shear Stress (kPa) 23.4 3 Membrane correction not applied
Pore Water Pressure (kPa) 13
Radial Effective Stress (kPa) 12
Axial Effective Stress (kPa) 59
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to firm dark grey/brown  SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101C
Ltd Project: Sample No. 1-Top

Durban Harbour Berth Deepening Study Depth. 2.35-2.90m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.65 1.66
Specimen Length mm 124.00 Dry Density Mg/m3 0.99 1.01
Specimen Diameter mm 60.40 Moisture % 66.87 64.84
Area mm2 2865.26 Saturation % 104.34 104.32
Volume cc 355.29 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.86 0.86
3 150 0.92 0.92
4 200 0.94 0.94
5 300 0.97 0.97
6 400 0.98 0.98
7 450 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 450
Back Pressure kPa 400
Radial Effective stress kPa 50

Fine to medium sand

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 75.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 16.66 2 Side drain corrections not applied
Shear Stress (kPa) 37.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 25
Radial Effective Stress (kPa) 25
Axial Effective Stress (kPa) 101
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm dark grey SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101C
Ltd Project: Sample No. 2-Middle

Durban Harbour Berth Deepening Study Depth. 2.35-2.90m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.69 1.69
Specimen Length mm 119.10 Dry Density Mg/m3 1.06 1.06
Specimen Diameter mm 60.20 Moisture % 59.15 59.71
Area mm2 2846.31 Saturation % 103.53 103.60
Volume cc 339.00 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.30 0.30
2 100 0.34 0.34
3 150 0.40 0.40
4 200 0.52 0.52
5 250 0.64 0.64
6 300 0.68 0.68
7 350 0.76 0.76
8 400 0.90 0.90
9 500 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 400
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 138.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.40 2 Side drain corrections not applied
Shear Stress (kPa) 69.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 47
Radial Effective Stress (kPa) 53
Axial Effective Stress (kPa) 191
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm to stiff dark grey fissured SILT/CLAY with shell fragments.

Brittle Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101C
Ltd Project: Sample No. 3-Base

Durban Harbour Berth Deepening Study Depth. 2.35-2.90m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101C

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 2.35-2.90m
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Combined Stress Path Plots

c' 1.0 kPa
' 38.1

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHM 101C

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 2.35-2.90m

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20

Strain %

Sh
ea

r S
tr

es
s 

(k
Pa

)

BHM 101C-2.35-2.90-1 Top

BHM 101C-2.35-2.90m-2 Middle

BHM 101C-2.35-2.90m-3 Base

390

400

410

420

430

440

450

460

470

0 2 4 6 8 10 12 14 16 18 20

Strain %

Po
re

 w
at

er
 P

re
ss

ur
e 

(k
Pa

)

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Mean Effective Stress s' (kPa)

Sh
ea

r S
tr

es
s 

t (
kP

a)



SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.91 1.91
Specimen Length mm 108.50 Dry Density Mg/m3 1.46 1.46
Specimen Diameter mm 53.00 Moisture % 31.26 30.42
Area mm2 2206.18 Saturation % 98.76 97.15
Volume cc 239.37 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.70 0.70
2 100 0.92 0.92
3 200 0.97 0.97
4 300 0.98 0.98
5 325 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 325
Back Pressure kPa 300
Radial Effective stress kPa 25

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 120.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 9.67 2 Side drain corrections not applied
Shear Stress (kPa) 60.2 3 Membrane correction not applied
Pore Water Pressure (kPa) -12.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 37.0
Axial Effective Stress (kPa) 157.4
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft to firm dark grey sandy SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 16.94-17.10m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 16.94-17.10m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 16.94-17.10m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.86 1.87
Specimen Length mm 108.40 Dry Density Mg/m3 1.34 1.33
Specimen Diameter mm 51.30 Moisture % 38.93 39.87
Area mm2 2066.92 Saturation % 103.67 105.23
Volume cc 224.05 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.86 0.86
2 100 0.70 0.70
3 150 0.52 0.52
4 200 0.74 0.74
5 300 0.78 0.78
6 400 0.82 0.82
7 500 0.87 0.87
8 550 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 550
Back Pressure kPa 500
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 358.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 1.79 2 Side drain corrections not applied
Shear Stress (kPa) 179.1 3 Membrane correction not applied
Pore Water Pressure (kPa) -3.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 53.0
Axial Effective Stress (kPa) 411.3
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff dark grey sandy SILT/CLAY with shell fragments.

Brittle failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101
Ltd Project: Sample No. 2

Durban Harbour Berth Deepening Study Depth. 17.10-17.26m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 17.10-17.26m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 17.10-17.26m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.89 1.89
Specimen Length mm 108.00 Dry Density Mg/m3 1.37 1.37
Specimen Diameter mm 51.00 Moisture % 37.40 37.66
Area mm2 2042.82 Saturation % 104.78 105.20
Volume cc 220.62 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.54 0.54
2 100 0.64 0.64
3 150 0.68 0.68
4 200 0.74 0.74
5 300 0.74 0.74
6 400 0.76 0.76
7 500 0.86 0.86
8 600 0.96 0.96

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 600
Back Pressure kPa 500
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 330.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 6.00 2 Side drain corrections not applied
Shear Stress (kPa) 165.3 3 Membrane correction not applied
Pore Water Pressure (kPa) 18.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 82.0
Axial Effective Stress (kPa) 412.7
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff to very stiff dark grey SILT/CLAY

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101
Ltd Project: Sample No. 3

Durban Harbour Berth Deepening Study Depth. 17.26-17.41m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 17.26-17.41m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 17.26-17.41m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.98 2.04
Specimen Length mm 108.40 Dry Density Mg/m3 1.54 1.63
Specimen Diameter mm 51.50 Moisture % 28.69 24.94
Area mm2 2083.07 Saturation % 102.15 102.72
Volume cc 225.81 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.74 0.74
2 100 0.86 0.86
3 150 0.90 0.90
4 200 0.96 0.96
5 300 0.97 0.97
6 400 0.96 0.96
7 500 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 414.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 1.25 2 Side drain corrections not applied
Shear Stress (kPa) 207.3 3 Membrane correction not applied
Pore Water Pressure (kPa) 71.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 129.0
Axial Effective Stress (kPa) 543.7
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff to very stiff dark grey SILT/CLAY

Brittle failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101
Ltd Project: Sample No. 4

Durban Harbour Berth Deepening Study Depth. 17.41-17.57m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 4
Durban Harbour Berth Deepening Study Depth. 17.41-17.57m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 4
Durban Harbour Berth Deepening Study Depth. 17.41-17.57m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.92 1.95
Specimen Length mm 108.50 Dry Density Mg/m3 1.46 1.50
Specimen Diameter mm 51.60 Moisture % 31.67 30.50
Area mm2 2091.17 Saturation % 100.87 102.46
Volume cc 226.89 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 0.92 0.92
3 150 0.98 0.98
4 200 0.94 0.94
5 300 0.98 0.98
6 400 0.98 0.98
7 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 517.0 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.04 2 Side drain corrections not applied
Shear Stress (kPa) 258.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 212.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 188.0
Axial Effective Stress (kPa) 705.0
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff dark grey sandy SILT/CLAY

Brittle failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 101
Ltd Project: Sample No. 5

Durban Harbour Berth Deepening Study Depth. 17.57-17.73m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 5
Durban Harbour Berth Deepening Study Depth. 17.57-17.73m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 101

Ltd Project: Sample No. 5
Durban Harbour Berth Deepening Study Depth. 17.57-17.73m
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Combined Stress Path Plots

c' 3.29 kPa
' 34.6º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHM 101

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 16.94-17.73m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.54 1.60
Specimen Length mm 125.00 Dry Density Mg/m3 0.87 0.96
Specimen Diameter mm 60.20 Moisture % 78.21 65.94
Area mm2 2846.31 Saturation % 99.58 98.69
Volume cc 355.79 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.86 0.86
2 100 0.96 0.96
3 200 0.97 0.97
4 300 0.99 0.99
5 400 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 69.0 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 7.36 2 Side drain corrections not applied
Shear Stress (kPa) 34.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 70
Radial Effective Stress (kPa) 30
Axial Effective Stress (kPa) 99
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.003
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 201A
Ltd Project: Sample No. 1-Top

Durban Harbour Berth Deepening Study Depth. 22.47-23.02m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 1-Top
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.60 1.69
Specimen Length mm 124.96 Dry Density Mg/m3 0.94 1.08
Specimen Diameter mm 60.10 Moisture % 70.75 55.81
Area mm2 2836.87 Saturation % 101.36 100.70
Volume cc 354.49 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.62 0.62
2 100 0.98 0.98
3 200 0.99 0.99
4 300 0.99 0.99
5 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 142.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 7.55 2 Side drain corrections not applied
Shear Stress (kPa) 71.3 3 Membrane correction not applied
Pore Water Pressure (kPa) 137
Radial Effective Stress (kPa) 63
Axial Effective Stress (kPa) 206
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.003
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 201A
Ltd Project: Sample No. 2-Middle

Durban Harbour Berth Deepening Study Depth. 22.47-23.02m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 2-Middle
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.64 1.79
Specimen Length mm 121.20 Dry Density Mg/m3 1.00 1.22
Specimen Diameter mm 60.10 Moisture % 64.46 46.76
Area mm2 2836.87 Saturation % 101.74 104.47
Volume cc 343.83 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.72 0.72
2 100 0.94 0.94
3 200 0.99 0.99
4 300 1.00 1.00
5 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 259.2 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 8.11 2 Side drain corrections not applied
Shear Stress (kPa) 129.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 264
Radial Effective Stress (kPa) 136
Axial Effective Stress (kPa) 395
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.003
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 201A
Ltd Project: Sample No. 3-Base

Durban Harbour Berth Deepening Study Depth. 22.47-23.02m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 201A

Ltd Project: Sample No. 3-Base
Durban Harbour Berth Deepening Study Depth. 22.47-23.02m
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Combined Stress Path Plots

c' 1.5 kPa
' 29.8°

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL 201A

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 22.47-23.02m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.76 1.78
Specimen Length mm 102.20 Dry Density Mg/m3 1.16 1.22
Specimen Diameter mm 53.00 Moisture % 51.44 46.02
Area mm2 2206.18 Saturation % 105.05 102.43
Volume cc 225.47 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.88 0.88
3 200 0.95 0.95
4 300 0.97 0.97
5 350 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 47.9 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.94 2 Side drain corrections not applied
Shear Stress (kPa) 23.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 26.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 24.0
Axial Effective Stress (kPa) 71.9
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft to firm dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NMNMNMNM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TLTLTLTL  and mid plane pore pressure. Borehole No. BHL 202
LtdLtdLtdLtd Project: Sample No. 1

Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 20.68-20.89m



NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BHL 202

LtdLtdLtdLtd Project: Sample No. 1
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 20.68-20.89m
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NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BHL 202

LtdLtdLtdLtd Project: Sample No. 1
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 20.68-20.89m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.73 1.80
Specimen Length mm 103.80 Dry Density Mg/m3 1.10 1.26
Specimen Diameter mm 53.10 Moisture % 57.31 43.19
Area mm2 2214.52 Saturation % 106.39 101.39
Volume cc 229.87 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.74 0.74
2 100 0.86 0.86
3 200 1.00 1.00
4 300 0.96 0.96
5 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 154.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 6.68 2 Side drain corrections not applied
Shear Stress (kPa) 77.0 3 Membrane correction not applied
Pore Water Pressure (kPa) 132.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 68.0
Axial Effective Stress (kPa) 222.1
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 202
Ltd Project: Sample No. 2

Durban Harbour Berth Deepening Study Depth. 20.68-20.89m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 20.68-20.89m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 20.68-20.89m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.87 1.88
Specimen Length mm 108.10 Dry Density Mg/m3 1.37 1.43
Specimen Diameter mm 53.70 Moisture % 36.39 31.96
Area mm2 2264.84 Saturation % 101.11 96.81
Volume cc 244.83 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.86 0.86
3 150 0.94 0.94
4 200 0.96 0.96
5 300 0.97 0.97
6 350 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 51.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 19.31 2 Side drain corrections not applied
Shear Stress (kPa) 25.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 28.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 22.0
Axial Effective Stress (kPa) 73.1
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 202
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 21.05-21.21m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.05-21.21m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.05-21.21m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.93 1.96
Specimen Length mm 108.20 Dry Density Mg/m3 1.46 1.56
Specimen Diameter mm 54.00 Moisture % 32.18 25.19
Area mm2 2290.22 Saturation % 102.67 93.55
Volume cc 247.80 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.80 0.80
2 100 0.96 0.96
3 150 0.98 0.98
4 200 0.98 0.98
5 300 0.97 0.97
6 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 103.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 18.21 2 Side drain corrections not applied
Shear Stress (kPa) 51.7 3 Membrane correction not applied
Pore Water Pressure (kPa) 58.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 42.0
Axial Effective Stress (kPa) 145.5
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 202
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 21.21-21.37m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.21-21.37m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.21-21.37m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.96 1.99
Specimen Length mm 108.20 Dry Density Mg/m3 1.50 1.61
Specimen Diameter mm 54.00 Moisture % 29.96 23.90
Area mm2 2290.22 Saturation % 101.83 95.31
Volume cc 247.80 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.80 0.80
2 100 0.94 0.94
3 150 0.96 0.96
4 200 0.96 0.96
5 300 0.97 0.97
6 400 0.97 0.97

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 119.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 13.88 2 Side drain corrections not applied
Shear Stress (kPa) 59.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 52.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 48.0
Axial Effective Stress (kPa) 167.6
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 202
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 21.37-21.53m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.37-21.53m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.37-21.53m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 2.01 2.11
Specimen Length mm 108.50 Dry Density Mg/m3 1.58 1.75
Specimen Diameter mm 54.20 Moisture % 27.05 20.22
Area mm2 2307.22 Saturation % 103.29 101.35
Volume cc 250.33 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 1.00 1.00
3 150 1.00 1.00
4 200 0.98 0.98
5 300 0.98 0.98
6 400 0.99 0.99
7 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 327.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 18.84 2 Side drain corrections not applied
Shear Stress (kPa) 163.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 282.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 118.0
Axial Effective Stress (kPa) 445.6
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0048
Sample Description Soft dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 202
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 21.53-21.69m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.53-21.69m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 202

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.53-21.69m
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Combined Stress Path Plots

c' 0 kPa
' 33º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL202

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 20.68-21.69m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.59 1.61
Specimen Length mm 122.30 Dry Density Mg/m3 0.91 0.94
Specimen Diameter mm 60.10 Moisture % 75.40 71.05
Area mm2 2836.87 Saturation % 103.28 102.82
Volume cc 346.95 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.48 0.48
2 100 0.82 0.82
3 150 0.90 0.90
4 200 0.96 0.96
5 300 0.96 0.96
6 425 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 425
Back Pressure kPa 300
Radial Effective stress kPa 125

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 95.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.33 2 Side drain corrections not applied
Shear Stress (kPa) 47.7 3 Membrane correction not applied
Pore Water Pressure (kPa) 75
Radial Effective Stress (kPa) 50
Axial Effective Stress (kPa) 145
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Plastic
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 203B
Ltd Project: Sample No. 1_Top

Durban Harbour Berth Deepening Study Depth. 24.45-25.0m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 1_Top
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 1_Top
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.53 1.63
Specimen Length mm 126.50 Dry Density Mg/m3 0.84 1.03
Specimen Diameter mm 60.20 Moisture % 81.57 57.92
Area mm2 2846.31 Saturation % 100.01 96.61
Volume cc 360.06 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.92 0.92
2 100 0.96 0.96
3 200 0.97 0.97
4 300 0.98 0.98
5 550 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 550
Back Pressure kPa 300
Radial Effective stress kPa 250

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 169.2 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.79 2 Side drain corrections not applied
Shear Stress (kPa) 84.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 137
Radial Effective Stress (kPa) 113
Axial Effective Stress (kPa) 282
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 203B
Ltd Project: Sample No. 2_Middle

Durban Harbour Berth Deepening Study Depth. 24.45-25.0m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 2_Middle
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 2_Middle
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m

0

25

50

75

100

125

150

0 50 100 150 200 250 300

Mean Effective stress s' ( kPa)

Sh
ea

r s
tr

es
s 

t (
kP

a)
External Strain

0
20
40
60
80

100
120
140
160
180

0 2 4 6 8 10 12 14 16 18 20 22

Strain %

D
ev

ia
to

r S
tr

es
s 

kP
a

External Strain

300
320
340
360
380
400
420
440
460
480

0 2 4 6 8 10 12 14 16 18 20 22

 External Strain %

B
as

e 
an

d 
M

id
 P

la
ne

 P
W

P 
kP

a

Mid Plane PWP



SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.60 1.69
Specimen Length mm 121.80 Dry Density Mg/m3 0.90 1.08
Specimen Diameter mm 59.85 Moisture % 77.24 56.60
Area mm2 2813.31 Saturation % 104.54 102.23
Volume cc 342.66 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.72 0.72
2 100 0.90 0.90
3 150 0.94 0.94
4 200 0.96 0.96
5 300 0.97 0.97
6 500 1.00 1.00
7 800 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 800
Back Pressure kPa 300
Radial Effective stress kPa 500

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 313.2 1 Test performed in accordance with
Moore Spence Jones specification.

External Axial Strain (%) 6.99 2 Side drain corrections not applied
Shear Stress (kPa) 156.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 325
Radial Effective Stress (kPa) 175
Axial Effective Stress (kPa) 488
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Soft to firm dark grey SILT/CLAY with shell fragments.

Plastic
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL 203B
Ltd Project: Sample No. 3_Base

Durban Harbour Berth Deepening Study Depth. 24.45-25.0m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 3_Base
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 203B

Ltd Project: Sample No. 3_Base
Durban Harbour Berth Deepening Study Depth. 24.45-25.0m
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Combined Stress Path Plots

c' 2.0 kPa
' 28.4°

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL 203B

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 24.45-25.0m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.98 2.02
Specimen Length mm 121.00 Dry Density Mg/m3 1.59 1.64
Specimen Diameter mm 60.00 Moisture % 24.76 23.00
Area mm2 2827.43 Saturation % 95.53 95.83
Volume cc 342.12 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 0.82 0.82
3 200 0.93 0.93
4 300 0.96 0.96
5 400 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 131.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 19.71 2 Side drain corrections not applied
Shear Stress (kPa) 65.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 44 3 Side drain corrections not applied
Radial Effective Stress (kPa) 56
Axial Effective Stress (kPa) 188
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Light brown sandy SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.79 1.82
Specimen Length mm 121.20 Dry Density Mg/m3 1.23 1.28
Specimen Diameter mm 60.00 Moisture % 45.64 42.14
Area mm2 2827.43 Saturation % 102.80 102.85
Volume cc 342.68 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.46 0.46
2 100 0.54 0.54
3 150 0.84 0.84
4 200 0.90 0.90
5 300 0.94 0.94
6 500 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split AfterTest

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 121.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.81 2 Side drain corrections not applied
Shear Stress (kPa) 60.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 93 3 Side drain corrections not applied
Radial Effective Stress (kPa) 107
Axial Effective Stress (kPa) 229
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to firm brown slightly grey CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.79 1.81
Specimen Length mm 125.40 Dry Density Mg/m3 1.25 1.29
Specimen Diameter mm 60.00 Moisture % 43.39 40.72
Area mm2 2827.43 Saturation % 101.15 100.41
Volume cc 354.56 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.12 0.12
2 100 0.44 0.44
3 150 0.58 0.58
4 200 0.76 0.76
5 300 0.88 0.88
6 400 0.98 0.98
7 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 236.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.09 2 Side drain corrections not applied
Shear Stress (kPa) 118.0 3 Membrane correction not applied
Pore Water Pressure (kPa) 167 3 Side drain corrections not applied
Radial Effective Stress (kPa) 233
Axial Effective Stress (kPa) 469
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to firm mottled grey brown CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL 205

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 21.5-22.05m
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Combined Stress Path Plots

c' 2.5 kPa
' 30.9º   & 19.2º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL 205

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 21.50-22.05m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.70 1.74
Specimen Length mm 109.00 Dry Density Mg/m3 1.06 1.16
Specimen Diameter mm 53.00 Moisture % 60.32 50.81
Area mm2 2206.18 Saturation % 105.11 102.65
Volume cc 240.47 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 0.96 0.96
3 200 0.98 0.98
4 300 0.99 0.99
5 350 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 30.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 11.67 2 Side drain corrections not applied
Shear Stress (kPa) 15.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 22
Radial Effective Stress (kPa) 28
Axial Effective Stress (kPa) 58
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Light brown slightly grey SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.21-22.37m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.21-22.37m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.21-22.37m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.74 1.78
Specimen Length mm 109.00 Dry Density Mg/m3 1.11 1.22
Specimen Diameter mm 53.50 Moisture % 56.75 45.70
Area mm2 2248.01 Saturation % 106.94 101.94
Volume cc 245.03 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.70 0.70
2 100 1.00 1.00
3 200 0.99 0.99
4 300 1.00 1.00
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 84.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 12.07 2 Side drain corrections not applied
Shear Stress (kPa) 42.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 40
Radial Effective Stress (kPa) 60
Axial Effective Stress (kPa) 144
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Light brown occasionally grey SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.37-22.54m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.37-22.54m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.37-22.54m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.73 1.81
Specimen Length mm 109.25 Dry Density Mg/m3 1.07 1.26
Specimen Diameter mm 53.20 Moisture % 61.51 43.43
Area mm2 2222.87 Saturation % 108.97 102.99
Volume cc 242.85 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.80 0.80
2 100 0.94 0.94
3 200 0.97 0.97
4 300 0.99 0.99
5 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 162.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.94 2 Side drain corrections not applied
Shear Stress (kPa) 81.4 3 Membrane correction not applied
Pore Water Pressure (kPa) 102
Radial Effective Stress (kPa) 98
Axial Effective Stress (kPa) 261
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Light brown slightly grey SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.54-22.70m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.54-22.70m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.54-22.70m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.73 1.83
Specimen Length mm 108.60 Dry Density Mg/m3 1.10 1.29
Specimen Diameter mm 53.40 Moisture % 56.92 42.47
Area mm2 2239.61 Saturation % 106.23 104.28
Volume cc 243.22 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.86 0.86
3 200 1.00 1.00
4 300 1.00 1.00
5 500 0.96 0.96
6 700 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 297.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 5.04 2 Side drain corrections not applied
Shear Stress (kPa) 148.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 221
Radial Effective Stress (kPa) 179
Axial Effective Stress (kPa) 477
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Light brown slightly grey SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.70-22.82m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.70-22.82m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL205

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.70-22.82m
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Combined Stress Path Plots

c' 2.0 kPa
' 26.5º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BD BHL205

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 22.21-22.82m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.72 1.80
Specimen Length mm 117.00 Dry Density Mg/m3 1.11 1.25
Specimen Diameter mm 60.00 Moisture % 55.16 44.21
Area mm2 2827.43 Saturation % 103.28 102.96
Volume cc 330.81 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.88 0.88
2 100 0.96 0.96
3 200 0.98 0.98
4 300 1.00 1.00
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 91.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 10.53 2 Side drain corrections not applied
Shear Stress (kPa) 45.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 64.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 36.0
Axial Effective Stress (kPa) 127.5
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft brown and grey SILT/CLAY.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BH205
Ltd Project: Sample No. 1

Durban Harbour Berth Deepening Study Depth. 25.15-25.70m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.67 1.76
Specimen Length mm 129.00 Dry Density Mg/m3 1.05 1.20
Specimen Diameter mm 60.10 Moisture % 58.23 46.75
Area mm2 2836.87 Saturation % 100.83 100.63
Volume cc 365.96 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.86 0.86
2 100 0.90 0.90
3 200 0.95 0.95
4 300 0.97 0.97
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 160.9 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.17 2 Side drain corrections not applied
Shear Stress (kPa) 80.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 120 3 Side drain corrections not applied
Radial Effective Stress (kPa) 80
Axial Effective Stress (kPa) 241
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft occasionally firm brown and grey SILT/CLAY.

Compound failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BH205
Ltd Project: Sample No. 2

Durban Harbour Berth Deepening Study Depth. 25.15-25.70m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.71 1.81
Specimen Length mm 126.30 Dry Density Mg/m3 1.10 1.26
Specimen Diameter mm 59.90 Moisture % 55.28 43.68
Area mm2 2818.02 Saturation % 103.27 102.94
Volume cc 355.92 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.84 0.84
2 100 0.94 0.94
3 200 0.97 0.97
4 300 0.97 0.97
5 400 0.97 0.97
6 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 262.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.34 2 Side drain corrections not applied
Shear Stress (kPa) 131.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 227.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 173.0
Axial Effective Stress (kPa) 435.4
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft to firm grey brown SILT/CLAY.

Specimen failed at polished surface, brittle failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BH205
Ltd Project: Sample No. 3

Durban Harbour Berth Deepening Study Depth. 25.15-25.70m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH205

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 25.15-25.70m
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Combined Stress Path Plots

c' 3.5 kPa
' 29.3º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL205

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 25.15-25.70m

0

20

40

60

80

100

120

140

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Strain %

Sh
ea

r S
tr

es
s 

kP
a

BHL205-25.15-25.70m-1 BHL205-25.15-25.70m-2 BHL205-25.15-25.70m-3

300

325

350

375

400

425

450

475

500

525

550

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Strain %

Po
re

 W
at

er
 P

re
ss

ur
e 

kP
a

0

50

100

150

200

250

0 50 100 150 200 250 300 350 400 450 500

Mean Effective Stress s' (kPa)

Sh
ea

r S
tr

es
s 

t (
 k

Pa
)



SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.75 1.76
Specimen Length mm 108.50 Dry Density Mg/m3 1.12 1.17
Specimen Diameter mm 51.00 Moisture % 55.57 50.17
Area mm2 2042.82 Saturation % 106.65 103.73
Volume cc 221.65 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.88 0.88
3 150 0.92 0.92
4 200 0.92 0.92
5 300 0.97 0.97
6 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 120.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 21.05 2 Side drain corrections not applied
Shear Stress (kPa) 60.4 3 Membrane correction not applied
Pore Water Pressure (kPa) 38
Radial Effective Stress (kPa) 62
Axial Effective Stress (kPa) 183
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to firm grey brown CLAY/SILT.

Compound Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL206
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 20.34-20.64m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.34-20.64m

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0 20 40 60 80 100 120

Mean Effective Stress kPa

Vo
lu

m
et

ric
 S

tr
ai

n 
%

Isotropic Consoliadtion

0
10
20
30
40
50
60
70
80
90

100

0.01 0.1 1 10 100 1000 10000

Time Mins

M
id

 P
la

ne
 P

W
P 

D
is

si
pa

tio
n 

%

Saturation

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 50 100 150 200 250 300 350 400 450

Cell Pressure kPa

'B
' V

al
ue



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.34-20.64m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.74 1.81
Specimen Length mm 108.20 Dry Density Mg/m3 1.12 1.25
Specimen Diameter mm 52.10 Moisture % 55.54 44.71
Area mm2 2131.89 Saturation % 106.47 104.44
Volume cc 230.67 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.88 0.88
3 150 0.92 0.92
4 200 1.00 1.00
5 300 1.00 1.00
6 400 1.00 1.00
7 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 157.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.18 2 Side drain corrections not applied
Shear Stress (kPa) 78.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 113
Radial Effective Stress (kPa) 86
Axial Effective Stress (kPa) 244
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to firm grey occasionally brown CLAY/SILT.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL206
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 20.64-20.86m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.64-20.86m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.64-20.86m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.74 1.79
Specimen Length mm 108.10 Dry Density Mg/m3 1.13 1.21
Specimen Diameter mm 54.60 Moisture % 53.03 47.53
Area mm2 2341.40 Saturation % 103.65 104.58
Volume cc 253.11 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.80 0.80
2 100 0.94 0.94
3 150 1.00 1.00
4 200 1.00 1.00
5 300 0.99 0.99
6 400 1.00 1.00
7 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 315.2 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.20 2 Side drain corrections not applied
Shear Stress (kPa) 157.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 210
Radial Effective Stress (kPa) 190
Axial Effective Stress (kPa) 505
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Firm grey occasionally brown CLAY/SILT.

Brittle Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHL206
Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth. 20.86-21.10m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.86-21.10m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL206

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 20.86-21.10m
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Combined Stress Path Plots

c' 2.6 kPa
' 26.5º 

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BH206

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 20.34-21.10m

0

20

40

60

80

100

120

140

160

180

0 2 4 6 8 10 12 14 16 18 20 22

Strain %

Sh
ea

r S
tr

es
s 

(k
Pa

) BHL 206-20.34-20.64m

BHL 206-20.64-20.86m

BHL206-20.86-20.10m

300

350

400

450

500

550

0 2 4 6 8 10 12 14 16 18 20 22

Strain %

Po
re

 W
at

er
 P

re
ss

ur
e 

(k
Pa

)

0

50

100

150

200

250

0 100 200 300 400 500

Mean Effective Stress s' (kPa)

Sh
ea

r S
tr

es
s 

t (
kP

a)



SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.86 1.88
Specimen Length mm 124.00 Dry Density Mg/m3 1.37 1.41
Specimen Diameter mm 73.30 Moisture % 35.86 33.76
Area mm2 4219.86 Saturation % 99.07 99.10
Volume cc 523.26 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.68 0.68
2 100 0.74 0.74
3 150 0.96 0.96
4 200 0.97 0.97
5 300 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 191.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 5.19 2 Side drain corrections not applied
Shear Stress (kPa) 95.5 3 Membrane correction not applied
Pore Water Pressure (kPa) 124 3 Side drain corrections not applied
Radial Effective Stress (kPa) 76
Axial Effective Stress (kPa) 267
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Soft to Firm dark grey/black SILT/CLAY

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.72-29.86m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 29.72-29.86m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 29.72-29.86m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.89 1.92
Specimen Length mm 140.10 Dry Density Mg/m3 1.42 1.47
Specimen Diameter mm 73.60 Moisture % 32.38 30.93
Area mm2 4254.47 Saturation % 97.72 99.37
Volume cc 596.05 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.68 0.68
2 100 0.74 0.74
3 150 0.96 0.96
4 200 0.97 0.97
5 300 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 403.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.31 2 Side drain corrections not applied
Shear Stress (kPa) 201.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 223 3 Side drain corrections not applied
Radial Effective Stress (kPa) 177
Axial Effective Stress (kPa) 581
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Frim to stiff dark grey / black SILT/CLAY 

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.86-30.05m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 29.86-30.05m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 29.86-30.05m
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Combined Stress Path Plots

c' 10 kPa
' 30.7º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL209

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 29.72-30.05m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.72 1.70
Specimen Length mm 102.80 Dry Density Mg/m3 1.11 1.10
Specimen Diameter mm 52.50 Moisture % 54.51 54.74
Area mm2 2164.75 Saturation % 103.28 101.24
Volume cc 222.54 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.52 0.52
2 100 0.64 0.64
3 200 0.72 0.72
4 300 0.78 0.78
5 350 0.96 0.96

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 171.9 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 8.84 2 Side drain corrections not applied
Shear Stress (kPa) 85.9 3 Membrane correction not applied
Pore Water Pressure (kPa) -6 3 Side drain corrections not applied
Radial Effective Stress (kPa) 56
Axial Effective Stress (kPa) 228
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.25-21.45m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 21.25-21.45m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 21.25-21.45m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.67 1.61
Specimen Length mm 110.20 Dry Density Mg/m3 0.98 0.95
Specimen Diameter mm 54.00 Moisture % 70.59 68.43
Area mm2 2290.22 Saturation % 108.27 101.07
Volume cc 252.38 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.76 0.76
2 100 0.90 0.90
3 200 0.93 0.93
4 300 0.94 0.94
5 400 0.95 0.95

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 191.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.31 2 Side drain corrections not applied
Shear Stress (kPa) 95.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 48 3 Side drain corrections not applied
Radial Effective Stress (kPa) 52
Axial Effective Stress (kPa) 244
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Stiff dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 21.45-21.57m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 21.45-21.57m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 21.45-21.57m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.68 1.57
Specimen Length mm 101.20 Dry Density Mg/m3 1.06 1.00
Specimen Diameter mm 53.50 Moisture % 59.02 56.00
Area mm2 2248.01 Saturation % 102.53 89.52
Volume cc 227.50 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.54 0.54
2 100 0.68 0.68
3 200 0.72 0.72
4 300 0.80 0.80
5 400 0.85 0.85
6 500 0.93 0.93
7 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 380.4 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.58 2 Side drain corrections not applied
Shear Stress (kPa) 190.2 3 Membrane correction not applied
Pore Water Pressure (kPa) 242 3 Side drain corrections not applied
Radial Effective Stress (kPa) 158
Axial Effective Stress (kPa) 538
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.09m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 22.09m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 22.09m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.62 1.47
Specimen Length mm 98.70 Dry Density Mg/m3 0.99 0.93
Specimen Diameter mm 54.50 Moisture % 64.17 58.40
Area mm2 2332.83 Saturation % 99.55 82.32
Volume cc 230.25 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.52 0.52
2 100 0.64 0.64
3 200 0.73 0.73
4 300 0.89 0.89
5 400 0.95 0.95
6 800 0.95 0.95

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 800
Back Pressure kPa 200
Radial Effective stress kPa 600

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 459.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.98 2 Side drain corrections not applied
Shear Stress (kPa) 229.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 324 3 Side drain corrections not applied
Radial Effective Stress (kPa) 276
Axial Effective Stress (kPa) 735
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 22.35m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 22.35m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL210

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 22.35m
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Combined Stress Path Plots

c' 10 kPa
' 31.7º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL   and mid plane pore pressure Borehole BH210

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth 21-45-22.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.58 1.59
Specimen Length mm 130.00 Dry Density Mg/m3 1.01 1.02
Specimen Diameter mm 61.00 Moisture % 56.80 56.87
Area mm2 2922.47 Saturation % 91.50 92.55
Volume cc 379.92 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.48 0.48
2 100 0.58 0.58
3 150 0.66 0.66
4 200 0.72 0.72
5 300 0.82 0.82
6 350 0.96 0.96

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 119.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 9.46 2 Side drain corrections not applied
Shear Stress (kPa) 59.8 3 Membrane correction not applied
Pore Water Pressure (kPa) 10 3 Side drain corrections not applied
Radial Effective Stress (kPa) 40
Axial Effective Stress (kPa) 160
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 4.50m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 4.50m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 4.50m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.65 1.65
Specimen Length mm 114.50 Dry Density Mg/m3 1.11 1.10
Specimen Diameter mm 60.50 Moisture % 47.77 49.72
Area mm2 2874.75 Saturation % 90.70 92.73
Volume cc 329.16 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.10 0.10
2 100 0.16 0.16
3 150 0.34 0.34
4 200 0.38 0.38
5 300 0.48 0.48
6 400 0.56 0.56

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 550
Back Pressure kPa 450
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 289.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.13 2 Side drain corrections not applied
Shear Stress (kPa) 144.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 33 3 Side drain corrections not applied
Radial Effective Stress (kPa) 67
Axial Effective Stress (kPa) 357
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 4.65m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 4.65m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 4.65m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.58 1.60
Specimen Length mm 119.50 Dry Density Mg/m3 0.98 0.98
Specimen Diameter mm 60.50 Moisture % 60.65 63.08
Area mm2 2874.75 Saturation % 93.51 97.48
Volume cc 343.53 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.28 0.28
2 100 0.34 0.34
3 200 0.39 0.39
4 300 0.54 0.54
5 400 0.71 0.71
6 500 0.94 0.94
7 550 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 550
Back Pressure kPa 350
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 305.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.61 2 Side drain corrections not applied
Shear Stress (kPa) 152.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 129 3 Side drain corrections not applied
Radial Effective Stress (kPa) 71
Axial Effective Stress (kPa) 377
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 4.97m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 4.97m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 209

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 4.97m
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Combined Stress Path Plots

c' 1 kPa c' 1 kPa
' 38.6º ' 29.9º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL209-210-102

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 21-45-22.35m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.66 1.67
Specimen Length mm 108.20 Dry Density Mg/m3 1.00 1.04
Specimen Diameter mm 54.20 Moisture % 66.87 61.12
Area mm2 2307.22 Saturation % 105.44 103.18
Volume cc 249.64 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.82 0.82
2 100 0.92 0.92
3 200 0.94 0.94
4 300 0.98 0.98
5 350 0.98 0.98

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 350
Back Pressure kPa 300
Radial Effective stress kPa 50

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 67.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 18.46 2 Side drain corrections not applied
Shear Stress (kPa) 33.6 3 Membrane correction not applied
Pore Water Pressure (kPa) 22.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 28.0
Axial Effective Stress (kPa) 95.3
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft to firm dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NMNMNMNM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TLTLTLTL  and mid plane pore pressure. Borehole No. BHM 211
LtdLtdLtdLtd Project: Sample No. 1

Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 15.08-15.23m



NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BHM 211

LtdLtdLtdLtd Project: Sample No. 1
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 15.08-15.23m
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NMNMNMNM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TLTLTLTL mid plane pore pressure. Borehole No. BHM 211

LtdLtdLtdLtd Project: Sample No. 1
Durban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening StudyDurban Harbour Berth Deepening Study Depth. 15.08-15.23m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.66 1.70
Specimen Length mm 112.90 Dry Density Mg/m3 1.07 1.12
Specimen Diameter mm 59.50 Moisture % 55.19 51.00
Area mm2 2780.51 Saturation % 97.52 98.02
Volume cc 313.92 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.92 0.92
2 100 0.92 0.92
3 200 1.00 1.00
4 300 1.00 1.00
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 111.9 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 15.90 2 Side drain corrections not applied
Shear Stress (kPa) 55.9 3 Membrane correction not applied
Pore Water Pressure (kPa) 63.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 37.0
Axial Effective Stress (kPa) 148.9
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft to firm dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 211
Ltd Project: Sample No. 2

Durban Harbour Berth Deepening Study Depth. 15.23-15.42m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 15.23-15.42m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 15.23-15.42m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.75 1.82
Specimen Length mm 108.30 Dry Density Mg/m3 1.15 1.29
Specimen Diameter mm 54.20 Moisture % 52.18 41.67
Area mm2 2307.22 Saturation % 104.00 102.18
Volume cc 249.87 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.92 0.92
2 100 0.92 0.92
3 200 1.00 1.00
4 300 1.00 1.00
5 400 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 188.6 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 5.24 2 Side drain corrections not applied
Shear Stress (kPa) 94.3 3 Membrane correction not applied
Pore Water Pressure (kPa) 132.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 68.0
Axial Effective Stress (kPa) 256.6
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft to firm dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 211
Ltd Project: Sample No. 3

Durban Harbour Berth Deepening Study Depth. 15.42-15.56m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 15.42-15.56m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 15.42-15.56m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.76 1.88
Specimen Length mm 108.20 Dry Density Mg/m3 1.15 1.35
Specimen Diameter mm 53.00 Moisture % 53.42 39.48
Area mm2 2206.18 Saturation % 106.35 106.50
Volume cc 238.71 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.78 0.78
2 100 0.96 0.96
3 200 0.97 0.97
4 300 0.99 0.99
5 500 1.00 1.00
6 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test.

Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 338.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.04 2 Side drain corrections not applied
Shear Stress (kPa) 169.0 3 Membrane correction not applied
Pore Water Pressure (kPa) 261.0 3 Side drain corrections not applied
Radial Effective Stress (kPa) 139.0
Axial Effective Stress (kPa) 477.1
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.005
Sample Description Soft to firm dark grey sandy SILT/CLAY with shell fragments.

Plastic Failure
NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL  and mid plane pore pressure. Borehole No. BHM 211
Ltd Project: Sample No. 4

Durban Harbour Berth Deepening Study Depth. 15.56-15.92m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 4
Durban Harbour Berth Deepening Study Depth. 15.56-15.92m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHM 211

Ltd Project: Sample No. 4
Durban Harbour Berth Deepening Study Depth. 15.56-15.92m
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Combined Stress Path Plots

c' 2.5 kPa
' 33.2º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHM 211

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 15.08-15.92m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.78 1.78
Specimen Length mm 130.58 Dry Density Mg/m3 1.26 1.25
Specimen Diameter mm 73.23 Moisture % 41.44 42.08
Area mm2 4212.19 Saturation % 97.22 98.56
Volume cc 550.04 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.18 0.18
2 100 0.68 0.68
3 200 0.82 0.82
4 300 0.90 0.90
5 375 0.97 0.97

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 375
Back Pressure kPa 300
Radial Effective stress kPa 75

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 244.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.66 2 Side drain corrections not applied
Shear Stress (kPa) 122.1 3 Membrane correction not applied
Pore Water Pressure (kPa) 41 3 Side drain corrections not applied
Radial Effective Stress (kPa) 34
Axial Effective Stress (kPa) 278
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Stiff to hard dark grey/black SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.5-29.82m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.5-29.82m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.5-29.82m

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140 160 180 200

Effective mean stress s' ( kPa)

Sh
ea

r s
tr

es
s 

t (
kP

a)
External Strain

0

50

100

150

200

250

300

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Strain %

D
ev

ia
to

r S
tr

es
s 

kP
a

External Strain

290

300

310

320

330

340

350

360

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Local and External Strain %

B
as

e 
an

d 
M

id
 P

la
ne

 P
W

P 
kP

a

Mid Plane PWP



SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.85 1.81
Specimen Length mm 140.50 Dry Density Mg/m3 1.35 1.32
Specimen Diameter mm 72.90 Moisture % 36.82 37.04
Area mm2 4173.93 Saturation % 99.76 95.57
Volume cc 586.44 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.70 0.70
2 100 0.84 0.84
3 200 0.94 0.94
4 300 0.96 0.96
5 450 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 450
Back Pressure kPa 300
Radial Effective stress kPa 150

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 334.1 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.45 2 Side drain corrections not applied
Shear Stress (kPa) 167.0 3 Membrane correction not applied
Pore Water Pressure (kPa) 84 3 Side drain corrections not applied
Radial Effective Stress (kPa) 66
Axial Effective Stress (kPa) 400
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Stiff to hard dark grey/black SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.82-29.96m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.82-29.96m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.82-29.96m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.87 1.87
Specimen Length mm 141.00 Dry Density Mg/m3 1.35 1.36
Specimen Diameter mm 72.76 Moisture % 38.07 37.47
Area mm2 4157.91 Saturation % 103.22 103.00
Volume cc 586.27 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.22 0.22
2 100 0.24 0.24
3 200 0.42 0.42
4 300 0.62 0.62
5 400 0.82 0.82
6 500 0.88 0.88
7 600 0.96 0.96

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 600
Back Pressure kPa 300
Radial Effective stress kPa 300

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 458.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 2.76 2 Side drain corrections not applied
Shear Stress (kPa) 229.4 3 Membrane correction not applied
Pore Water Pressure (kPa) 177 3 Side drain corrections not applied
Radial Effective Stress (kPa) 123
Axial Effective Stress (kPa) 582
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.004
Sample Description Stiff to hard dark grey/black SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.96-30.01m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.96-30.1m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Shelby
Durban Harbour Berth Deepening Study Depth. 29.96-30.01m
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Combined Stress Path Plots

c' 39 kPa
' 32.9º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL301

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 29.5-30.10m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.51 1.61
Specimen Length mm 109.50 Dry Density Mg/m3 0.88 1.05
Specimen Diameter mm 54.50 Moisture % 71.29 53.58
Area mm2 2332.83 Saturation % 93.14 92.02
Volume cc 255.44 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.90 0.90
2 100 1.00 1.00
3 200 1.00 1.00
4 300 1.00 1.00
5 450 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 450
Back Pressure kPa 300
Radial Effective stress kPa 150

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 140.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 14.96 2 Side drain corrections not applied
Shear Stress (kPa) 70.3 3 Membrane correction not applied
Pore Water Pressure (kPa) 105 3 Side drain corrections not applied
Radial Effective Stress (kPa) 45
Axial Effective Stress (kPa) 186
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft dark grey/black CLAY/SILT.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 30.10m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 30.10m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 30.10m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.81 1.94
Specimen Length mm 115.80 Dry Density Mg/m3 1.25 1.44
Specimen Diameter mm 54.50 Moisture % 45.40 34.42
Area mm2 2332.83 Saturation % 105.28 106.20
Volume cc 270.14 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.80 0.80
2 100 0.94 0.94
3 200 0.99 0.99
4 300 1.00 1.00
5 600 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 600
Back Pressure kPa 300
Radial Effective stress kPa 300

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 264.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 4.25 2 Side drain corrections not applied
Shear Stress (kPa) 132.1 3 Membrane correction not applied
Pore Water Pressure (kPa) 188 3 Side drain corrections not applied
Radial Effective Stress (kPa) 112
Axial Effective Stress (kPa) 376
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft dark grey/black SILT/CLAY

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 30.26m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 30.26m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 30.26m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.75 1.87
Specimen Length mm 112.50 Dry Density Mg/m3 1.21 1.38
Specimen Diameter mm 54.50 Moisture % 44.45 35.27
Area mm2 2332.83 Saturation % 97.72 99.73
Volume cc 262.44 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.74 0.74
2 100 0.90 0.90
3 200 0.99 0.99
4 300 1.00 1.00
5 800 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 800
Back Pressure kPa 200
Radial Effective stress kPa 600

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 436.2 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.61 2 Side drain corrections not applied
Shear Stress (kPa) 218.1 3 Membrane correction not applied
Pore Water Pressure (kPa) 322 3 Side drain corrections not applied
Radial Effective Stress (kPa) 278
Axial Effective Stress (kPa) 714
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Soft dark grey/black SILT/CLAY

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 31.04m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.04m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.04m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.88 2.00
Specimen Length mm 112.57 Dry Density Mg/m3 1.42 1.61
Specimen Diameter mm 54.50 Moisture % 31.88 24.45
Area mm2 2332.83 Saturation % 96.18 97.52
Volume cc 262.60 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.68 0.68
2 100 0.74 0.74
3 200 0.96 0.96
4 300 0.97 0.97
5 900 0.99 0.99

Consolidation
Isotropic Consolidation Stage Stage 1

Cell Pressure kPa 900
Back Pressure kPa 100
Radial Effective stress kPa 800

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 492.3 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.35 2 Side drain corrections not applied
Shear Stress (kPa) 246.1 3 Membrane correction not applied
Pore Water Pressure (kPa) 530 3 Side drain corrections not applied
Radial Effective Stress (kPa) 270
Axial Effective Stress (kPa) 762
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0035
Sample Description Soft to Firm dark grey/black SILT/CLAY

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. Core
Durban Harbour Berth Deepening Study Depth. 31.19m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.19m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-492
TL mid plane pore pressure. Borehole No. BHL301

Ltd Project: Sample No. U
Durban Harbour Berth Deepening Study Depth. 31.19m
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Combined Stress Path Plots

c' 10 kPa
' 30.4º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BHL301

Ltd Project: Sample No. Core

Durban Harbour Berth Deepening Study Depth 30.26-31.19m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 1.84 1.84
Specimen Length mm 139.50 Dry Density Mg/m3 1.50 1.51
Specimen Diameter mm 70.00 Moisture % 22.26 21.82
Area mm2 3848.45 Saturation % 75.47 74.92
Volume cc 536.86 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.68 0.68
2 100 0.50 0.50
3 150 0.60 0.60
4 200 0.70 0.70
5 250 0.94 0.94
6 300 0.96 0.96
7 400 0.97 0.97

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test

Cell Pressure kPa 400
Back Pressure kPa 300
Radial Effective stress kPa 100

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 908.7 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 22.20 2 Side drain corrections not applied
Shear Stress (kPa) 454.3 3 Membrane correction not applied
Pore Water Pressure (kPa) -302 3 Side drain corrections not applied
Radial Effective Stress (kPa) 402
Axial Effective Stress (kPa) 1311
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.01
Sample Description Light brown occasionally grey silty fine SAND.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0 20 40 60 80 100 120

Effect Mean Stress Kpa

St
ra

in
 %

Volumetric strain

Isotropic Consoliadtion

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

0.01 0.1 1 10 100 1000 10000

Time Mins

M
id

 P
la

ne
 P

W
P 

D
is

si
pa

tio
n 

%

Saturation

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 50 100 150 200 250 300 350 400 450

Cell Pressure kPa

'B
' V

al
ue



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 1
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 2.05 2.06
Specimen Length mm 130.00 Dry Density Mg/m3 1.70 1.72
Specimen Diameter mm 70.00 Moisture % 20.74 19.78
Area mm2 3848.45 Saturation % 94.50 94.03
Volume cc 500.30 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.70 0.70
2 100 0.94 0.94
3 200 0.98 0.98
4 300 1.00 1.00
5 500 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1 Specimen Split After Test

Cell Pressure kPa 500
Back Pressure kPa 300
Radial Effective stress kPa 200

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 911.5 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 21.96 2 Side drain corrections not applied
Shear Stress (kPa) 455.8 3 Membrane correction not applied
Pore Water Pressure (kPa) -156 3 Side drain corrections not applied
Radial Effective Stress (kPa) 359
Axial Effective Stress (kPa) 1271
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.01
Sample Description Light brown occasionally grey silty fine SAND.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m

Rounded coarse gravel



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 2
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m
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SUMMARY OF TEST RESULTS
Initial Initial Final

Hall Effect Gauge length mm n/a Bulk Density Mg/m3 2.02 2.05
Specimen Length mm 131.50 Dry Density Mg/m3 1.58 1.66
Specimen Diameter mm 71.50 Moisture % 28.06 23.82
Area mm2 4015.15 Saturation % 106.35 102.03
Volume cc 527.99 Sg(Assumed) 2.70
Saturation Stage

Test Stage Cell Pore Pressure Parameter 'B'
Pressure Base Mid Plane

(kPa)
Initial 0 0 0

1 50 0.64 0.64
2 100 0.86 0.86
3 200 0.90 0.90
4 300 0.98 0.98
5 500 0.99 0.99
6 700 1.00 1.00

Consolidation
Isotropic Consolidation Stage Stage 1

Specimen Split After Test
Cell Pressure kPa 700
Back Pressure kPa 300
Radial Effective stress kPa 400

At Maximum Deviator stress
Notes:

Deviator Stress (kPa) 278.8 1 Test performed in accordance with
Moors Spence Jones specification.

External Axial Strain (%) 3.40 2 Side drain corrections not applied
Shear Stress (kPa) 139.4 3 Membrane correction not applied
Pore Water Pressure (kPa) 169 3 Side drain corrections not applied
Radial Effective Stress (kPa) 231
Axial Effective Stress (kPa) 510
Effective angle of friction (Degrees) See combined data Specimen 
Cohesion Assumed (kPa) 0 After Test
Rate of strain mm/min 0.0067
Sample Description Firm to stiff grey, becoming brown SILT/CLAY.

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523
TL  and mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m



NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m
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NM Consolidated undrained triaxial compression test with base and Project No. NMTL-523
TL mid plane pore pressure. Borehole No. BH314

Ltd Project: Sample No. 3
Durban Harbour Berth Deepening Study Depth. 24.6-25.15m
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Combined Stress Path Plots

c' 0 kPa 0 kPa
' 33.7º 22.3º

NM Consolidated undrained triaxial compression test with base Project No. NMTL-523

TL   and mid plane pore pressure Borehole BH314

Ltd Project: Sample No. Shelby

Durban Harbour Berth Deepening Study Depth 24.60-25.15m
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10145 Fill Sands
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 21.0 Normal Stress (kPa) 200 MC at Test (%) 21.0 Normal Stress (kPa) 400 MC at Test (%) 21.0
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1750.5 Prooving Ring Factor 76 Dry Density (kg/m3) 1750.5 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1750.5
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 16 100.0 0.83 -3.91 33.6 50 25 100.0 0.83 -3.91 52.8 50 37 100.0 0.83 -3.91 76.3
100 25 100.0 1.67 -3.91 52.4 100 38 100.0 1.67 -3.91 80.2 100 64 100.0 1.67 -3.91 131.9
150 29.5 100.0 2.50 -3.91 61.9 150 48.7 100.0 2.50 -3.91 102.8 150 84 100.0 2.50 -3.91 173.1
200 32.4 100.0 3.33 -3.91 68.0 200 56.5 100.0 3.33 -3.91 119.3 200 101 100.0 3.33 -3.91 208.2
250 34 100.0 4.17 -3.91 71.3 250 62 100.0 4.17 -3.91 130.9 250 116 100.0 4.17 -3.91 239.1
300 35 100.0 5.00 -3.91 73.4 300 64.6 100.0 5.00 -3.91 136.4 300 128 100.0 5.00 -3.91 263.8
350 34.9 100.0 5.83 -3.91 73.2 350 65.7 100.0 5.83 -3.91 138.7 350 137 100.0 5.83 -3.91 282.4
400 33.1 100.0 6.67 -3.91 69.4 400 65.4 100.0 6.67 -3.91 138.1 400 143.8 100.0 6.67 -3.91 296.4
450 31.8 100.0 7.50 -3.91 66.7 450 62.3 100.0 7.50 -3.91 131.5 450 146 100.0 7.50 -3.91 300.9
500 31 100.0 8.33 -3.91 65.0 500 59.2 100.0 8.33 -3.91 125.0 500 146.8 100.0 8.33 -3.91 302.6
550 30.8 100.0 9.17 -3.91 64.6 550 58 100.0 9.17 -3.91 122.4 550 141 100.0 9.17 -3.91 290.6
600 30.8 100.0 10.00 -3.91 64.6 600 57.5 100.0 10.00 -3.91 121.4 600 135.9 100.0 10.00 -3.91 280.1
650 31 100.0 10.83 -3.91 65.0 650 57.2 100.0 10.83 -3.91 120.8 650 133.2 100.0 10.83 -3.91 274.5
700 31.3 100.0 11.67 -3.91 65.6 700 57.2 100.0 11.67 -3.91 120.8 700 132.7 100.0 11.67 -3.91 273.5
750 31.5 100.0 12.50 -3.91 66.1 750 57.2 100.0 12.50 -3.91 120.8 750 133 100.0 12.50 -3.91 274.1
800 31.8 100.0 13.33 -3.91 66.7 800 57.4 100.0 13.33 -3.91 121.2 800 133.3 100.0 13.33 -3.91 274.7
850 32 100.0 14.17 -3.91 67.1 850 57.5 100.0 14.17 -3.91 121.4 850 133 100.0 14.17 -3.91 274.1
900 31.9 100.0 15.00 -3.91 66.9 900 57.4 100.0 15.00 -3.91 121.2 900 133.3 100.0 15.00 -3.91 274.7
950 31.8 100.0 15.83 -3.91 66.7 950 57.4 100.0 15.83 -3.91 121.2 950 133.1 100.0 15.83 -3.91 274.3
1000 31.4 100.0 16.67 -3.91 65.9 1000 57.5 100.0 16.67 -3.91 121.4 1000 132.9 100.0 16.67 -3.91 273.9
1050 31.4 100.0 17.50 -3.91 65.9 1050 57.4 100.0 17.50 -3.91 121.2 1050 132.8 100.0 17.50 -3.91 273.7
1100 31.3 100.0 18.33 -3.91 65.6 1100 57.4 100.0 18.33 -3.91 121.2 1100 132.2 100.0 18.33 -3.91 272.5
1150 31.4 100.0 19.17 -3.91 65.9 1150 57.5 100.0 19.17 -3.91 121.4 1150 132.8 100.0 19.17 -3.91 273.7
1200 31.1 100.0 20.00 -3.91 65.2 1200 57.5 100.0 20.00 -3.91 121.4 1200 132.5 100.0 20.00 -3.91 273.1
1250 31.1 100.0 20.83 -3.91 65.2 1250 57.5 100.0 20.83 -3.91 121.4 1250 132.7 100.0 20.83 -3.91 273.5

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10145 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 1 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 37
Cohesion (kPa) 0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10145 Fill Sands
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 21.0 Normal Stress (kPa) 200 MC at Test (%) 21.0 Normal Stress (kPa) 400 MC at Test (%) 21.0
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1808.85 Prooving Ring Factor 76 Dry Density (kg/m3) 1808.85 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1808.85
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 16.8 100.0 0.83 -3.91 35.2 50 22 100.0 0.83 -3.91 46.4 50 37 100.0 0.83 -3.91 76.3
100 25 100.0 1.67 -3.91 52.4 100 35 100.0 1.67 -3.91 73.9 100 63 100.0 1.67 -3.91 129.9
150 29.8 100.0 2.50 -3.91 62.5 150 46 100.0 2.50 -3.91 97.1 150 83 100.0 2.50 -3.91 171.1
200 33 100.0 3.33 -3.91 69.2 200 52.2 100.0 3.33 -3.91 110.2 200 99.5 100.0 3.33 -3.91 205.1
250 34.5 100.0 4.17 -3.91 72.4 250 55.9 100.0 4.17 -3.91 118.0 250 113.5 100.0 4.17 -3.91 233.9
300 34.5 100.0 5.00 -3.91 72.4 300 57.3 100.0 5.00 -3.91 121.0 300 125.5 100.0 5.00 -3.91 258.7
350 34.1 100.0 5.83 -3.91 71.5 350 58 100.0 5.83 -3.91 122.4 350 134 100.0 5.83 -3.91 276.2
400 32.8 100.0 6.67 -3.91 68.8 400 58.2 100.0 6.67 -3.91 122.9 400 140 100.0 6.67 -3.91 288.6
450 31.8 100.0 7.50 -3.91 66.7 450 58 100.0 7.50 -3.91 122.4 450 143.4 100.0 7.50 -3.91 295.6
500 31.5 100.0 8.33 -3.91 66.1 500 57.6 100.0 8.33 -3.91 121.6 500 145 100.0 8.33 -3.91 298.9
550 31.6 100.0 9.17 -3.91 66.3 550 56.6 100.0 9.17 -3.91 119.5 550 144.4 100.0 9.17 -3.91 297.6
600 31.8 100.0 10.00 -3.91 66.7 600 56.3 100.0 10.00 -3.91 118.9 600 139.2 100.0 10.00 -3.91 286.9
650 31.8 100.0 10.83 -3.91 66.7 650 56 100.0 10.83 -3.91 118.2 650 133.4 100.0 10.83 -3.91 275.0
700 31.6 100.0 11.67 -3.91 66.3 700 55.8 100.0 11.67 -3.91 117.8 700 132.1 100.0 11.67 -3.91 272.3
750 31.4 100.0 12.50 -3.91 65.9 750 55.9 100.0 12.50 -3.91 118.0 750 131.7 100.0 12.50 -3.91 271.4
800 31.2 100.0 13.33 -3.91 65.4 800 55.9 100.0 13.33 -3.91 118.0 800 132.8 100.0 13.33 -3.91 273.7
850 31.3 100.0 14.17 -3.91 65.6 850 56 100.0 14.17 -3.91 118.2 850 133.7 100.0 14.17 -3.91 275.6
900 31 100.0 15.00 -3.91 65.0 900 56 100.0 15.00 -3.91 118.2 900 133.9 100.0 15.00 -3.91 276.0
950 31.3 100.0 15.83 -3.91 65.6 950 56 100.0 15.83 -3.91 118.2 950 133.9 100.0 15.83 -3.91 276.0
1000 31.2 100.0 16.67 -3.91 65.4 1000 56.1 100.0 16.67 -3.91 118.4 1000 133.5 100.0 16.67 -3.91 275.2
1050 31.2 100.0 17.50 -3.91 65.4 1050 56.1 100.0 17.50 -3.91 118.4 1050 134 100.0 17.50 -3.91 276.2
1100 31.2 100.0 18.33 -3.91 65.4 1100 56 100.0 18.33 -3.91 118.2 1100 134.2 100.0 18.33 -3.91 276.6
1150 31.2 100.0 19.17 -3.91 65.4 1150 56 100.0 19.17 -3.91 118.2 1150 132 100.0 19.17 -3.91 272.1
1200 31.1 100.0 20.00 -3.91 65.2 1200 55.9 100.0 20.00 -3.91 118.0 1200 133 100.0 20.00 -3.91 274.1
1250 31 100.0 20.83 -3.91 65.0 1250 55.9 100.0 20.83 -3.91 118.0 1250 133.2 100.0 20.83 -3.91 274.5

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10145 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 1 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 72.4 122.9 298.9

21.0 21.0 21.0

4.2 6.7 8.3

100 200 400

1809 1809 1809

Shear Stress vs Axial Strain

0

50

100

150

200

250

300

350

0.00 5.00 10.00 15.00 20.00 25.00

Shear Strain (%)

Sh
ea

r S
tr

es
s 

(k
N

/m
2 )

Test1 Test2 Test3

Normal vs Shear Stress

0

50

100

150

200

250

300

0 50 100 150 200 250 300 350 400 450 500
Normal Stress (kPa)

Sh
ea

r S
tr

es
s 

(k
Pa

)



CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10145 Fill Sand
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 21.0 Normal Stress (kPa) 200 MC at Test (%) 21.0 Normal Stress (kPa) 400 MC at Test (%) 21.0
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1847.75 Prooving Ring Factor 76 Dry Density (kg/m3) 1847.75 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1847.75
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 15 100.0 0.83 -3.91 31.5 50 25 100.0 0.83 -3.91 52.8 50 30 100.0 0.83 -3.91 61.8
100 23.5 100.0 1.67 -3.91 49.3 100 38.5 100.0 1.67 -3.91 81.3 100 59 100.0 1.67 -3.91 121.6
150 29 100.0 2.50 -3.91 60.8 150 49 100.0 2.50 -3.91 103.4 150 79 100.0 2.50 -3.91 162.8
200 32.2 100.0 3.33 -3.91 67.5 200 57.7 100.0 3.33 -3.91 121.8 200 96.5 100.0 3.33 -3.91 198.9
250 33.7 100.0 4.17 -3.91 70.7 250 62 100.0 4.17 -3.91 130.9 250 112 100.0 4.17 -3.91 230.8
300 34 100.0 5.00 -3.91 71.3 300 64 100.0 5.00 -3.91 135.1 300 125 100.0 5.00 -3.91 257.6
350 33.8 100.0 5.83 -3.91 70.9 350 65.1 100.0 5.83 -3.91 137.4 350 134.6 100.0 5.83 -3.91 277.4
400 32.5 100.0 6.67 -3.91 68.2 400 64.5 100.0 6.67 -3.91 136.2 400 140.7 100.0 6.67 -3.91 290.0
450 32 100.0 7.50 -3.91 67.1 450 61 100.0 7.50 -3.91 128.8 450 143.6 100.0 7.50 -3.91 296.0
500 31.6 100.0 8.33 -3.91 66.3 500 59 100.0 8.33 -3.91 124.6 500 144.2 100.0 8.33 -3.91 297.2
550 31.5 100.0 9.17 -3.91 66.1 550 58.2 100.0 9.17 -3.91 122.9 550 143 100.0 9.17 -3.91 294.7
600 31.4 100.0 10.00 -3.91 65.9 600 58 100.0 10.00 -3.91 122.4 600 138 100.0 10.00 -3.91 284.4
650 31.7 100.0 10.83 -3.91 66.5 650 58 100.0 10.83 -3.91 122.4 650 132 100.0 10.83 -3.91 272.1
700 31.6 100.0 11.67 -3.91 66.3 700 58 100.0 11.67 -3.91 122.4 700 128 100.0 11.67 -3.91 263.8
750 31.9 100.0 12.50 -3.91 66.9 750 57.8 100.0 12.50 -3.91 122.0 750 127.3 100.0 12.50 -3.91 262.4
800 31.9 100.0 13.33 -3.91 66.9 800 57.5 100.0 13.33 -3.91 121.4 800 127.5 100.0 13.33 -3.91 262.8
850 31.9 100.0 14.17 -3.91 66.9 850 57.2 100.0 14.17 -3.91 120.8 850 127.8 100.0 14.17 -3.91 263.4
900 31.6 100.0 15.00 -3.91 66.3 900 57.1 100.0 15.00 -3.91 120.5 900 127.5 100.0 15.00 -3.91 262.8
950 31.6 100.0 15.83 -3.91 66.3 950 57 100.0 15.83 -3.91 120.3 950 127.7 100.0 15.83 -3.91 263.2
1000 31.4 100.0 16.67 -3.91 65.9 1000 56.9 100.0 16.67 -3.91 120.1 1000 128 100.0 16.67 -3.91 263.8
1050 31 100.0 17.50 -3.91 65.0 1050 56.9 100.0 17.50 -3.91 120.1 1050 128 100.0 17.50 -3.91 263.8
1100 31 100.0 18.33 -3.91 65.0 1100 56.8 100.0 18.33 -3.91 119.9 1100 128.2 100.0 18.33 -3.91 264.2
1150 31 100.0 19.17 -3.91 65.0 1150 56.5 100.0 19.17 -3.91 119.3 1150 128.2 100.0 19.17 -3.91 264.2
1200 30.8 100.0 20.00 -3.91 64.6 1200 56.6 100.0 20.00 -3.91 119.5 1200 128.8 100.0 20.00 -3.91 265.5
1250 30.6 100.0 20.83 -3.91 64.2 1250 56.9 100.0 20.83 -3.91 120.1 1250 128.6 100.0 20.83 -3.91 265.1

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10145 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 1 Description:

Fill Sand

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 71.3 137.4 297.2
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10146 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.6 Normal Stress (kPa) 200 MC at Test (%) 15.6 Normal Stress (kPa) 400 MC at Test (%) 15.6
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1744.2 Prooving Ring Factor 76 Dry Density (kg/m3) 1744.2 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1744.2
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 14 100.0 0.83 -3.91 29.4 50 24 100.0 0.83 -3.91 50.7 50 33 100.0 0.83 -3.91 68.0
100 21.5 100.0 1.67 -3.91 45.1 100 34.5 100.0 1.67 -3.91 72.8 100 56.5 100.0 1.67 -3.91 116.5
150 27 100.0 2.50 -3.91 56.6 150 43 100.0 2.50 -3.91 90.8 150 76 100.0 2.50 -3.91 156.6
200 31.8 100.0 3.33 -3.91 66.7 200 49.5 100.0 3.33 -3.91 104.5 200 92 100.0 3.33 -3.91 189.6
250 32.9 100.0 4.17 -3.91 69.0 250 54 100.0 4.17 -3.91 114.0 250 104.4 100.0 4.17 -3.91 215.2
300 33.6 100.0 5.00 -3.91 70.5 300 56.8 100.0 5.00 -3.91 119.9 300 114 100.0 5.00 -3.91 235.0
350 33.7 100.0 5.83 -3.91 70.7 350 58.1 100.0 5.83 -3.91 122.7 350 122.4 100.0 5.83 -3.91 252.3
400 32.4 100.0 6.67 -3.91 68.0 400 58.8 100.0 6.67 -3.91 124.1 400 127.7 100.0 6.67 -3.91 263.2
450 31 100.0 7.50 -3.91 65.0 450 58.9 100.0 7.50 -3.91 124.3 450 131 100.0 7.50 -3.91 270.0
500 30.2 100.0 8.33 -3.91 63.3 500 58.2 100.0 8.33 -3.91 122.9 500 131.5 100.0 8.33 -3.91 271.0
550 30 100.0 9.17 -3.91 62.9 550 58.1 100.0 9.17 -3.91 122.7 550 130 100.0 9.17 -3.91 267.9
600 29.9 100.0 10.00 -3.91 62.7 600 57.2 100.0 10.00 -3.91 120.8 600 128.9 100.0 10.00 -3.91 265.7
650 29.8 100.0 10.83 -3.91 62.5 650 56.8 100.0 10.83 -3.91 119.9 650 127.9 100.0 10.83 -3.91 263.6
700 29.6 100.0 11.67 -3.91 62.1 700 56.8 100.0 11.67 -3.91 119.9 700 127.6 100.0 11.67 -3.91 263.0
750 29.6 100.0 12.50 -3.91 62.1 750 56.6 100.0 12.50 -3.91 119.5 750 127.5 100.0 12.50 -3.91 262.8
800 29.3 100.0 13.33 -3.91 61.4 800 56.5 100.0 13.33 -3.91 119.3 800 126.8 100.0 13.33 -3.91 261.3
850 29.3 100.0 14.17 -3.91 61.4 850 56.7 100.0 14.17 -3.91 119.7 850 128.2 100.0 14.17 -3.91 264.2
900 29 100.0 15.00 -3.91 60.8 900 56.5 100.0 15.00 -3.91 119.3 900 128.2 100.0 15.00 -3.91 264.2
950 29 100.0 15.83 -3.91 60.8 950 56.9 100.0 15.83 -3.91 120.1 950 127.3 100.0 15.83 -3.91 262.4
1000 28.9 100.0 16.67 -3.91 60.6 1000 57 100.0 16.67 -3.91 120.3 1000 127.1 100.0 16.67 -3.91 262.0
1050 28.4 100.0 17.50 -3.91 59.6 1050 57 100.0 17.50 -3.91 120.3 1050 127.3 100.0 17.50 -3.91 262.4
1100 28.7 100.0 18.33 -3.91 60.2 1100 56.9 100.0 18.33 -3.91 120.1 1100 127.6 100.0 18.33 -3.91 263.0
1150 28.9 100.0 19.17 -3.91 60.6 1150 56.9 100.0 19.17 -3.91 120.1 1150 127.8 100.0 19.17 -3.91 263.4
1200 28.8 100.0 20.00 -3.91 60.4 1200 57 100.0 20.00 -3.91 120.3 1200 127.3 100.0 20.00 -3.91 262.4
1250 28.9 100.0 20.83 -3.91 60.6 1250 56.8 100.0 20.83 -3.91 119.9 1250 128 100.0 20.83 -3.91 263.8

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10146 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 1 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 34
Cohesion (kPa) 0

100 200 400
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Shear Stress (kN/m2) 70.7 124.3 271.0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10146 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.6 Normal Stress (kPa) 200 MC at Test (%) 15.6 Normal Stress (kPa) 400 MC at Test (%) 15.6
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1802.34 Prooving Ring Factor 76 Dry Density (kg/m3) 1802.34 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1802.34
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 12 100.0 0.83 -3.91 25.2 50 28 100.0 0.83 -3.91 59.1 50 36 100.0 0.83 -3.91 74.2
100 22 100.0 1.67 -3.91 46.1 100 41 100.0 1.67 -3.91 86.6 100 60 100.0 1.67 -3.91 123.7
150 27.3 100.0 2.50 -3.91 57.3 150 50.7 100.0 2.50 -3.91 107.0 150 79.8 100.0 2.50 -3.91 164.5
200 30.8 100.0 3.33 -3.91 64.6 200 57.8 100.0 3.33 -3.91 122.0 200 97.3 100.0 3.33 -3.91 200.5
250 32 100.0 4.17 -3.91 67.1 250 60.7 100.0 4.17 -3.91 128.1 250 112 100.0 4.17 -3.91 230.8
300 32.3 100.0 5.00 -3.91 67.7 300 61.7 100.0 5.00 -3.91 130.3 300 124 100.0 5.00 -3.91 255.6
350 32 100.0 5.83 -3.91 67.1 350 61.8 100.0 5.83 -3.91 130.5 350 133.5 100.0 5.83 -3.91 275.2
400 31.1 100.0 6.67 -3.91 65.2 400 60.3 100.0 6.67 -3.91 127.3 400 140.6 100.0 6.67 -3.91 289.8
450 30.4 100.0 7.50 -3.91 63.8 450 58.7 100.0 7.50 -3.91 123.9 450 144 100.0 7.50 -3.91 296.8
500 30.1 100.0 8.33 -3.91 63.1 500 57.5 100.0 8.33 -3.91 121.4 500 143 100.0 8.33 -3.91 294.7
550 30 100.0 9.17 -3.91 62.9 550 57.2 100.0 9.17 -3.91 120.8 550 137.7 100.0 9.17 -3.91 283.8
600 29.9 100.0 10.00 -3.91 62.7 600 57 100.0 10.00 -3.91 120.3 600 133.8 100.0 10.00 -3.91 275.8
650 30.3 100.0 10.83 -3.91 63.5 650 57 100.0 10.83 -3.91 120.3 650 132 100.0 10.83 -3.91 272.1
700 30.1 100.0 11.67 -3.91 63.1 700 56.3 100.0 11.67 -3.91 118.9 700 131.1 100.0 11.67 -3.91 270.2
750 30.1 100.0 12.50 -3.91 63.1 750 57.4 100.0 12.50 -3.91 121.2 750 131.7 100.0 12.50 -3.91 271.4
800 30 100.0 13.33 -3.91 62.9 800 57.4 100.0 13.33 -3.91 121.2 800 131 100.0 13.33 -3.91 270.0
850 30.1 100.0 14.17 -3.91 63.1 850 57.4 100.0 14.17 -3.91 121.2 850 132.1 100.0 14.17 -3.91 272.3
900 30.2 100.0 15.00 -3.91 63.3 900 58 100.0 15.00 -3.91 122.4 900 132.3 100.0 15.00 -3.91 272.7
950 30.3 100.0 15.83 -3.91 63.5 950 58.2 100.0 15.83 -3.91 122.9 950 132.1 100.0 15.83 -3.91 272.3
1000 30.1 100.0 16.67 -3.91 63.1 1000 58.4 100.0 16.67 -3.91 123.3 1000 133 100.0 16.67 -3.91 274.1
1050 30.1 100.0 17.50 -3.91 63.1 1050 58.4 100.0 17.50 -3.91 123.3 1050 133.2 100.0 17.50 -3.91 274.5
1100 30 100.0 18.33 -3.91 62.9 1100 58.4 100.0 18.33 -3.91 123.3 1100 133.7 100.0 18.33 -3.91 275.6
1150 30.2 100.0 19.17 -3.91 63.3 1150 58.4 100.0 19.17 -3.91 123.3 1150 134.1 100.0 19.17 -3.91 276.4
1200 30.1 100.0 20.00 -3.91 63.1 1200 58.4 100.0 20.00 -3.91 123.3 1200 134 100.0 20.00 -3.91 276.2
1250 30 100.0 20.83 -3.91 62.9 1250 58.2 100.0 20.83 -3.91 122.9 1250 133.8 100.0 20.83 -3.91 275.8

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10146 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 1 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 67.7 130.5 296.8
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10146 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 1 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.6 Normal Stress (kPa) 200 MC at Test (%) 15.6 Normal Stress (kPa) 400 MC at Test (%) 15.6
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1841.1 Prooving Ring Factor 76 Dry Density (kg/m3) 1841.1 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1841.1
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 15 100.0 0.83 -3.91 31.5 50 27.5 100.0 0.83 -3.91 58.1 50 34 100.0 0.83 -3.91 70.1
100 23 100.0 1.67 -3.91 48.2 100 41 100.0 1.67 -3.91 86.6 100 57 100.0 1.67 -3.91 117.5
150 28.3 100.0 2.50 -3.91 59.4 150 51 100.0 2.50 -3.91 107.7 150 79 100.0 2.50 -3.91 162.8
200 31.2 100.0 3.33 -3.91 65.4 200 57.8 100.0 3.33 -3.91 122.0 200 96.3 100.0 3.33 -3.91 198.5
250 32.1 100.0 4.17 -3.91 67.3 250 61 100.0 4.17 -3.91 128.8 250 111.2 100.0 4.17 -3.91 229.2
300 32.2 100.0 5.00 -3.91 67.5 300 62.8 100.0 5.00 -3.91 132.6 300 124 100.0 5.00 -3.91 255.6
350 32 100.0 5.83 -3.91 67.1 350 62.9 100.0 5.83 -3.91 132.8 350 133.3 100.0 5.83 -3.91 274.7
400 31 100.0 6.67 -3.91 65.0 400 62 100.0 6.67 -3.91 130.9 400 139.9 100.0 6.67 -3.91 288.3
450 30.1 100.0 7.50 -3.91 63.1 450 60 100.0 7.50 -3.91 126.7 450 141.8 100.0 7.50 -3.91 292.3
500 29.4 100.0 8.33 -3.91 61.7 500 58.4 100.0 8.33 -3.91 123.3 500 140.8 100.0 8.33 -3.91 290.2
550 29 100.0 9.17 -3.91 60.8 550 57.4 100.0 9.17 -3.91 121.2 550 136.9 100.0 9.17 -3.91 282.2
600 28.8 100.0 10.00 -3.91 60.4 600 56.9 100.0 10.00 -3.91 120.1 600 133.5 100.0 10.00 -3.91 275.2
650 28.5 100.0 10.83 -3.91 59.8 650 56.8 100.0 10.83 -3.91 119.9 650 131.8 100.0 10.83 -3.91 271.7
700 28.1 100.0 11.67 -3.91 58.9 700 56.8 100.0 11.67 -3.91 119.9 700 131.3 100.0 11.67 -3.91 270.6
750 28.1 100.0 12.50 -3.91 58.9 750 57 100.0 12.50 -3.91 120.3 750 131.4 100.0 12.50 -3.91 270.8
800 28.4 100.0 13.33 -3.91 59.6 800 57.1 100.0 13.33 -3.91 120.5 800 131.9 100.0 13.33 -3.91 271.9
850 28.4 100.0 14.17 -3.91 59.6 850 57.1 100.0 14.17 -3.91 120.5 850 131 100.0 14.17 -3.91 270.0
900 28.7 100.0 15.00 -3.91 60.2 900 57.1 100.0 15.00 -3.91 120.5 900 132.2 100.0 15.00 -3.91 272.5
950 28.7 100.0 15.83 -3.91 60.2 950 57 100.0 15.83 -3.91 120.3 950 132.8 100.0 15.83 -3.91 273.7
1000 28.8 100.0 16.67 -3.91 60.4 1000 57 100.0 16.67 -3.91 120.3 1000 133 100.0 16.67 -3.91 274.1
1050 28.8 100.0 17.50 -3.91 60.4 1050 57.1 100.0 17.50 -3.91 120.5 1050 132.9 100.0 17.50 -3.91 273.9
1100 28.6 100.0 18.33 -3.91 60.0 1100 57.1 100.0 18.33 -3.91 120.5 1100 132.1 100.0 18.33 -3.91 272.3
1150 29.3 100.0 19.17 -3.91 61.4 1150 57.3 100.0 19.17 -3.91 121.0 1150 133.4 100.0 19.17 -3.91 275.0
1200 29.1 100.0 20.00 -3.91 61.0 1200 57.4 100.0 20.00 -3.91 121.2 1200 133 100.0 20.00 -3.91 274.1
1250 29.3 100.0 20.83 -3.91 61.4 1250 57.1 100.0 20.83 -3.91 120.5 1250 133.8 100.0 20.83 -3.91 275.8

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10146 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 1 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0
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Shear Stress (kN/m2) 67.5 132.8 292.3
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10147 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 17.9 Normal Stress (kPa) 200 MC at Test (%) 17.9 Normal Stress (kPa) 400 MC at Test (%) 17.9
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1678.5 Prooving Ring Factor 76 Dry Density (kg/m3) 1678.5 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1678.5
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 13.5 100.0 0.83 -3.91 28.3 50 25 100.0 0.83 -3.91 52.8 50 33 100.0 0.83 -3.91 68.0
100 19.5 100.0 1.67 -3.91 40.9 100 36 100.0 1.67 -3.91 76.0 100 53.5 100.0 1.67 -3.91 110.3
150 24.3 100.0 2.50 -3.91 51.0 150 43.2 100.0 2.50 -3.91 91.2 150 69 100.0 2.50 -3.91 142.2
200 27.2 100.0 3.33 -3.91 57.0 200 48.2 100.0 3.33 -3.91 101.8 200 81 100.0 3.33 -3.91 167.0
250 29.3 100.0 4.17 -3.91 61.4 250 51.7 100.0 4.17 -3.91 109.1 250 91 100.0 4.17 -3.91 187.6
300 30.1 100.0 5.00 -3.91 63.1 300 54.2 100.0 5.00 -3.91 114.4 300 100.3 100.0 5.00 -3.91 206.7
350 30.6 100.0 5.83 -3.91 64.2 350 55.8 100.0 5.83 -3.91 117.8 350 107.8 100.0 5.83 -3.91 222.2
400 30.7 100.0 6.67 -3.91 64.4 400 56.5 100.0 6.67 -3.91 119.3 400 114.9 100.0 6.67 -3.91 236.8
450 29.9 100.0 7.50 -3.91 62.7 450 56.8 100.0 7.50 -3.91 119.9 450 120.8 100.0 7.50 -3.91 249.0
500 29.1 100.0 8.33 -3.91 61.0 500 57 100.0 8.33 -3.91 120.3 500 124.7 100.0 8.33 -3.91 257.0
550 28.4 100.0 9.17 -3.91 59.6 550 56.5 100.0 9.17 -3.91 119.3 550 127.8 100.0 9.17 -3.91 263.4
600 27.7 100.0 10.00 -3.91 58.1 600 55.6 100.0 10.00 -3.91 117.4 600 130.1 100.0 10.00 -3.91 268.2
650 27.7 100.0 10.83 -3.91 58.1 650 55.1 100.0 10.83 -3.91 116.3 650 130.9 100.0 10.83 -3.91 269.8
700 27.4 100.0 11.67 -3.91 57.5 700 55 100.0 11.67 -3.91 116.1 700 130.1 100.0 11.67 -3.91 268.2
750 27.6 100.0 12.50 -3.91 57.9 750 55.2 100.0 12.50 -3.91 116.5 750 128.9 100.0 12.50 -3.91 265.7
800 27.8 100.0 13.33 -3.91 58.3 800 55.2 100.0 13.33 -3.91 116.5 800 127.5 100.0 13.33 -3.91 262.8
850 27.8 100.0 14.17 -3.91 58.3 850 55.2 100.0 14.17 -3.91 116.5 850 126.7 100.0 14.17 -3.91 261.1
900 27.5 100.0 15.00 -3.91 57.7 900 55.3 100.0 15.00 -3.91 116.7 900 125.6 100.0 15.00 -3.91 258.9
950 27.6 100.0 15.83 -3.91 57.9 950 55.3 100.0 15.83 -3.91 116.7 950 125 100.0 15.83 -3.91 257.6
1000 28 100.0 16.67 -3.91 58.7 1000 55.2 100.0 16.67 -3.91 116.5 1000 123.8 100.0 16.67 -3.91 255.2
1050 28 100.0 17.50 -3.91 58.7 1050 55.3 100.0 17.50 -3.91 116.7 1050 123.6 100.0 17.50 -3.91 254.8
1100 27.8 100.0 18.33 -3.91 58.3 1100 55.2 100.0 18.33 -3.91 116.5 1100 123.6 100.0 18.33 -3.91 254.8
1150 27.7 100.0 19.17 -3.91 58.1 1150 55.2 100.0 19.17 -3.91 116.5 1150 122.6 100.0 19.17 -3.91 252.7
1200 27.7 100.0 20.00 -3.91 58.1 1200 55.1 100.0 20.00 -3.91 116.3 1200 122.7 100.0 20.00 -3.91 252.9
1250 27.6 100.0 20.83 -3.91 57.9 1250 55.1 100.0 20.83 -3.91 116.3 1250 122.6 100.0 20.83 -3.91 252.7

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10147 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 2 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 33
Cohesion (kPa) 0

100 200 400
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6.7 8.3 10.8

Shear Stress (kN/m2) 64.4 120.3 269.8

Normal Stress (kN/m2)
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10147 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 17.9 Normal Stress (kPa) 200 MC at Test (%) 17.9 Normal Stress (kPa) 400 MC at Test (%) 17.9
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1734.45 Prooving Ring Factor 76 Dry Density (kg/m3) 1734.45 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1734.45
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 15 100.0 0.83 -3.91 31.5 50 26 100.0 0.83 -3.91 54.9 50 32.5 100.0 0.83 -3.91 67.0
100 21.8 100.0 1.67 -3.91 45.7 100 36.5 100.0 1.67 -3.91 77.1 100 57 100.0 1.67 -3.91 117.5
150 26 100.0 2.50 -3.91 54.5 150 44 100.0 2.50 -3.91 92.9 150 73 100.0 2.50 -3.91 150.5
200 28.7 100.0 3.33 -3.91 60.2 200 50 100.0 3.33 -3.91 105.6 200 85 100.0 3.33 -3.91 175.2
250 30.3 100.0 4.17 -3.91 63.5 250 53 100.0 4.17 -3.91 111.9 250 95.4 100.0 4.17 -3.91 196.6
300 31.1 100.0 5.00 -3.91 65.2 300 55 100.0 5.00 -3.91 116.1 300 105.2 100.0 5.00 -3.91 216.8
350 31.3 100.0 5.83 -3.91 65.6 350 55.5 100.0 5.83 -3.91 117.2 350 113 100.0 5.83 -3.91 232.9
400 31.3 100.0 6.67 -3.91 65.6 400 56 100.0 6.67 -3.91 118.2 400 119.9 100.0 6.67 -3.91 247.1
450 30.9 100.0 7.50 -3.91 64.8 450 56 100.0 7.50 -3.91 118.2 450 124.9 100.0 7.50 -3.91 257.4
500 29.9 100.0 8.33 -3.91 62.7 500 55.9 100.0 8.33 -3.91 118.0 500 128.7 100.0 8.33 -3.91 265.3
550 28.7 100.0 9.17 -3.91 60.2 550 55.3 100.0 9.17 -3.91 116.7 550 131.3 100.0 9.17 -3.91 270.6
600 28 100.0 10.00 -3.91 58.7 600 54.7 100.0 10.00 -3.91 115.5 600 132.7 100.0 10.00 -3.91 273.5
650 27.8 100.0 10.83 -3.91 58.3 650 54.1 100.0 10.83 -3.91 114.2 650 133 100.0 10.83 -3.91 274.1
700 27.4 100.0 11.67 -3.91 57.5 700 53.8 100.0 11.67 -3.91 113.6 700 133.1 100.0 11.67 -3.91 274.3
750 27.5 100.0 12.50 -3.91 57.7 750 53.9 100.0 12.50 -3.91 113.8 750 130.5 100.0 12.50 -3.91 269.0
800 27.5 100.0 13.33 -3.91 57.7 800 54 100.0 13.33 -3.91 114.0 800 128 100.0 13.33 -3.91 263.8
850 27.6 100.0 14.17 -3.91 57.9 850 54.2 100.0 14.17 -3.91 114.4 850 126.4 100.0 14.17 -3.91 260.5
900 27.7 100.0 15.00 -3.91 58.1 900 54.7 100.0 15.00 -3.91 115.5 900 125.8 100.0 15.00 -3.91 259.3
950 27.7 100.0 15.83 -3.91 58.1 950 54.6 100.0 15.83 -3.91 115.3 950 126.1 100.0 15.83 -3.91 259.9
1000 27.7 100.0 16.67 -3.91 58.1 1000 54 100.0 16.67 -3.91 114.0 1000 126.6 100.0 16.67 -3.91 260.9
1050 27.8 100.0 17.50 -3.91 58.3 1050 54.2 100.0 17.50 -3.91 114.4 1050 127.1 100.0 17.50 -3.91 262.0
1100 27.4 100.0 18.33 -3.91 57.5 1100 54.3 100.0 18.33 -3.91 114.6 1100 126.3 100.0 18.33 -3.91 260.3
1150 27.6 100.0 19.17 -3.91 57.9 1150 54.2 100.0 19.17 -3.91 114.4 1150 126.1 100.0 19.17 -3.91 259.9
1200 27.6 100.0 20.00 -3.91 57.9 1200 54.2 100.0 20.00 -3.91 114.4 1200 126.1 100.0 20.00 -3.91 259.9
1250 27.6 100.0 20.83 -3.91 57.9 1250 54.2 100.0 20.83 -3.91 114.4 1250 126.4 100.0 20.83 -3.91 260.5

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10147 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 2 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 34
Cohesion (kPa) 0
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Shear Stress (kN/m2) 65.6 118.2 274.3
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10147 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 17.9 Normal Stress (kPa) 200 MC at Test (%) 17.9 Normal Stress (kPa) 400 MC at Test (%) 17.9
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1771.75 Prooving Ring Factor 76 Dry Density (kg/m3) 1771.75 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1771.75
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 14 100.0 0.83 -3.91 29.4 50 25 100.0 0.83 -3.91 52.8 50 35 100.0 0.83 -3.91 72.1
100 22.5 100.0 1.67 -3.91 47.2 100 36.5 100.0 1.67 -3.91 77.1 100 62 100.0 1.67 -3.91 127.8
150 27.7 100.0 2.50 -3.91 58.1 150 45.2 100.0 2.50 -3.91 95.4 150 78 100.0 2.50 -3.91 160.8
200 30.6 100.0 3.33 -3.91 64.2 200 52.5 100.0 3.33 -3.91 110.8 200 90 100.0 3.33 -3.91 185.5
250 31.8 100.0 4.17 -3.91 66.7 250 57.7 100.0 4.17 -3.91 121.8 250 100 100.0 4.17 -3.91 206.1
300 32 100.0 5.00 -3.91 67.1 300 60 100.0 5.00 -3.91 126.7 300 109 100.0 5.00 -3.91 224.7
350 31.5 100.0 5.83 -3.91 66.1 350 60.7 100.0 5.83 -3.91 128.1 350 116 100.0 5.83 -3.91 239.1
400 30.5 100.0 6.67 -3.91 64.0 400 60.6 100.0 6.67 -3.91 127.9 400 121.1 100.0 6.67 -3.91 249.6
450 29.1 100.0 7.50 -3.91 61.0 450 60.3 100.0 7.50 -3.91 127.3 450 125.3 100.0 7.50 -3.91 258.3
500 28.1 100.0 8.33 -3.91 58.9 500 60.1 100.0 8.33 -3.91 126.9 500 128 100.0 8.33 -3.91 263.8
550 27.5 100.0 9.17 -3.91 57.7 550 58.8 100.0 9.17 -3.91 124.1 550 130.1 100.0 9.17 -3.91 268.2
600 27.5 100.0 10.00 -3.91 57.7 600 58 100.0 10.00 -3.91 122.4 600 131 100.0 10.00 -3.91 270.0
650 27.8 100.0 10.83 -3.91 58.3 650 57.3 100.0 10.83 -3.91 121.0 650 129.8 100.0 10.83 -3.91 267.5
700 27.8 100.0 11.67 -3.91 58.3 700 56.7 100.0 11.67 -3.91 119.7 700 128.3 100.0 11.67 -3.91 264.4
750 28.2 100.0 12.50 -3.91 59.1 750 56.1 100.0 12.50 -3.91 118.4 750 127.1 100.0 12.50 -3.91 262.0
800 28.2 100.0 13.33 -3.91 59.1 800 55.6 100.0 13.33 -3.91 117.4 800 126 100.0 13.33 -3.91 259.7
850 28.3 100.0 14.17 -3.91 59.4 850 55.2 100.0 14.17 -3.91 116.5 850 125.9 100.0 14.17 -3.91 259.5
900 28.3 100.0 15.00 -3.91 59.4 900 55.1 100.0 15.00 -3.91 116.3 900 125.4 100.0 15.00 -3.91 258.5
950 28.4 100.0 15.83 -3.91 59.6 950 55 100.0 15.83 -3.91 116.1 950 125 100.0 15.83 -3.91 257.6
1000 28.1 100.0 16.67 -3.91 58.9 1000 55 100.0 16.67 -3.91 116.1 1000 124.5 100.0 16.67 -3.91 256.6
1050 28 100.0 17.50 -3.91 58.7 1050 54.9 100.0 17.50 -3.91 115.9 1050 124 100.0 17.50 -3.91 255.6
1100 28.1 100.0 18.33 -3.91 58.9 1100 54.9 100.0 18.33 -3.91 115.9 1100 124.2 100.0 18.33 -3.91 256.0
1150 28 100.0 19.17 -3.91 58.7 1150 54.9 100.0 19.17 -3.91 115.9 1150 123.8 100.0 19.17 -3.91 255.2
1200 28 100.0 20.00 -3.91 58.7 1200 54.9 100.0 20.00 -3.91 115.9 1200 124.6 100.0 20.00 -3.91 256.8
1250 28 100.0 20.83 -3.91 58.7 1250 54.8 100.0 20.83 -3.91 115.7 1250 125.5 100.0 20.83 -3.91 258.7

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10147 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 2 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 34
Cohesion (kPa) 0

100 200 400

1772 1772 1772

17.9 17.9 17.9

5.0 5.8 10.0

Shear Stress (kN/m2) 67.1 128.1 270.0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10148 Fill Sands 
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.7 Normal Stress (kPa) 200 MC at Test (%) 22.7 Normal Stress (kPa) 400 MC at Test (%) 22.7
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1731.6 Prooving Ring Factor 76 Dry Density (kg/m3) 1731.6 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1731.6
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 14 100.0 0.83 -3.91 29.4 50 23 100.0 0.83 -3.91 48.6 50 36 100.0 0.83 -3.91 74.2
100 21.5 100.0 1.67 -3.91 45.1 100 38 100.0 1.67 -3.91 80.2 100 63 100.0 1.67 -3.91 129.9
150 25 100.0 2.50 -3.91 52.4 150 47.3 100.0 2.50 -3.91 99.9 150 82 100.0 2.50 -3.91 169.0
200 27 100.0 3.33 -3.91 56.6 200 53 100.0 3.33 -3.91 111.9 200 98 100.0 3.33 -3.91 202.0
250 27.5 100.0 4.17 -3.91 57.7 250 56 100.0 4.17 -3.91 118.2 250 110.2 100.0 4.17 -3.91 227.1
300 28 100.0 5.00 -3.91 58.7 300 57.1 100.0 5.00 -3.91 120.5 300 119.5 100.0 5.00 -3.91 246.3
350 28 100.0 5.83 -3.91 58.7 350 57.3 100.0 5.83 -3.91 121.0 350 125.6 100.0 5.83 -3.91 258.9
400 28 100.0 6.67 -3.91 58.7 400 57.2 100.0 6.67 -3.91 120.8 400 129.8 100.0 6.67 -3.91 267.5
450 28 100.0 7.50 -3.91 58.7 450 56.9 100.0 7.50 -3.91 120.1 450 131.8 100.0 7.50 -3.91 271.7
500 28.1 100.0 8.33 -3.91 58.9 500 56.1 100.0 8.33 -3.91 118.4 500 132.4 100.0 8.33 -3.91 272.9
550 28.1 100.0 9.17 -3.91 58.9 550 55.8 100.0 9.17 -3.91 117.8 550 132 100.0 9.17 -3.91 272.1
600 28.1 100.0 10.00 -3.91 58.9 600 55.4 100.0 10.00 -3.91 117.0 600 131.6 100.0 10.00 -3.91 271.2
650 27.5 100.0 10.83 -3.91 57.7 650 55.3 100.0 10.83 -3.91 116.7 650 130.2 100.0 10.83 -3.91 268.4
700 27.7 100.0 11.67 -3.91 58.1 700 55.1 100.0 11.67 -3.91 116.3 700 128 100.0 11.67 -3.91 263.8
750 27.3 100.0 12.50 -3.91 57.3 750 55.1 100.0 12.50 -3.91 116.3 750 127.7 100.0 12.50 -3.91 263.2
800 27.5 100.0 13.33 -3.91 57.7 800 55 100.0 13.33 -3.91 116.1 800 127.9 100.0 13.33 -3.91 263.6
850 27.8 100.0 14.17 -3.91 58.3 850 55.1 100.0 14.17 -3.91 116.3 850 127.3 100.0 14.17 -3.91 262.4
900 27.8 100.0 15.00 -3.91 58.3 900 55.2 100.0 15.00 -3.91 116.5 900 127.4 100.0 15.00 -3.91 262.6
950 27.8 100.0 15.83 -3.91 58.3 950 55.4 100.0 15.83 -3.91 117.0 950 127.4 100.0 15.83 -3.91 262.6
1000 27.6 100.0 16.67 -3.91 57.9 1000 55.3 100.0 16.67 -3.91 116.7 1000 127.1 100.0 16.67 -3.91 262.0
1050 27.8 100.0 17.50 -3.91 58.3 1050 55.4 100.0 17.50 -3.91 117.0 1050 126.4 100.0 17.50 -3.91 260.5
1100 27.8 100.0 18.33 -3.91 58.3 1100 55.6 100.0 18.33 -3.91 117.4 1100 127.1 100.0 18.33 -3.91 262.0
1150 27.7 100.0 19.17 -3.91 58.1 1150 55.6 100.0 19.17 -3.91 117.4 1150 127 100.0 19.17 -3.91 261.8
1200 27.8 100.0 20.00 -3.91 58.3 1200 55.7 100.0 20.00 -3.91 117.6 1200 127.2 100.0 20.00 -3.91 262.2
1250 27.6 100.0 20.83 -3.91 57.9 1250 55.7 100.0 20.83 -3.91 117.6 1250 127.1 100.0 20.83 -3.91 262.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10148 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 2 Description:

Fill Sands 

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 34
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 58.9 121.0 272.9
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8.3 5.8 8.3

100 200 400

1732 1732 1732

Shear Stress vs Axial Strain

0

50

100

150

200

250

300

0.00 5.00 10.00 15.00 20.00 25.00

Shear Strain (%)

Sh
ea

r S
tr

es
s 

(k
N

/m
2 )

Test1 Test2 Test3

Normal vs Shear Stress

0

50

100

150

200

250

300

0 50 100 150 200 250 300 350 400 450 500
Normal Stress (kPa)

Sh
ea

r S
tr

es
s 

(k
Pa

)



CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10148 Fill Sands
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.7 Normal Stress (kPa) 200 MC at Test (%) 22.7 Normal Stress (kPa) 400 MC at Test (%) 22.7
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1789.32 Prooving Ring Factor 76 Dry Density (kg/m3) 1789.32 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1789.32
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 15 100.0 0.83 -3.91 31.5 50 25 100.0 0.83 -3.91 52.8 50 37 100.0 0.83 -3.91 76.3
100 22.5 100.0 1.67 -3.91 47.2 100 41.5 100.0 1.67 -3.91 87.6 100 65 100.0 1.67 -3.91 134.0
150 26.5 100.0 2.50 -3.91 55.6 150 51.2 100.0 2.50 -3.91 108.1 150 85 100.0 2.50 -3.91 175.2
200 28.5 100.0 3.33 -3.91 59.8 200 56.6 100.0 3.33 -3.91 119.5 200 103 100.0 3.33 -3.91 212.3
250 29.8 100.0 4.17 -3.91 62.5 250 58.9 100.0 4.17 -3.91 124.3 250 117.5 100.0 4.17 -3.91 242.2
300 30.2 100.0 5.00 -3.91 63.3 300 59.1 100.0 5.00 -3.91 124.8 300 129 100.0 5.00 -3.91 265.9
350 29 100.0 5.83 -3.91 60.8 350 59 100.0 5.83 -3.91 124.6 350 137.7 100.0 5.83 -3.91 283.8
400 28.2 100.0 6.67 -3.91 59.1 400 57.9 100.0 6.67 -3.91 122.2 400 142.5 100.0 6.67 -3.91 293.7
450 27.6 100.0 7.50 -3.91 57.9 450 56.5 100.0 7.50 -3.91 119.3 450 144.3 100.0 7.50 -3.91 297.4
500 27.4 100.0 8.33 -3.91 57.5 500 55.8 100.0 8.33 -3.91 117.8 500 143.5 100.0 8.33 -3.91 295.8
550 27.3 100.0 9.17 -3.91 57.3 550 55.5 100.0 9.17 -3.91 117.2 550 141.7 100.0 9.17 -3.91 292.1
600 27.2 100.0 10.00 -3.91 57.0 600 55.1 100.0 10.00 -3.91 116.3 600 139 100.0 10.00 -3.91 286.5
650 27.3 100.0 10.83 -3.91 57.3 650 55 100.0 10.83 -3.91 116.1 650 137.2 100.0 10.83 -3.91 282.8
700 27.3 100.0 11.67 -3.91 57.3 700 55 100.0 11.67 -3.91 116.1 700 135.3 100.0 11.67 -3.91 278.9
750 27.4 100.0 12.50 -3.91 57.5 750 55 100.0 12.50 -3.91 116.1 750 133.5 100.0 12.50 -3.91 275.2
800 27.2 100.0 13.33 -3.91 57.0 800 55 100.0 13.33 -3.91 116.1 800 132.7 100.0 13.33 -3.91 273.5
850 27.2 100.0 14.17 -3.91 57.0 850 54.9 100.0 14.17 -3.91 115.9 850 132.2 100.0 14.17 -3.91 272.5
900 27.3 100.0 15.00 -3.91 57.3 900 55.1 100.0 15.00 -3.91 116.3 900 132.2 100.0 15.00 -3.91 272.5
950 27.5 100.0 15.83 -3.91 57.7 950 55.2 100.0 15.83 -3.91 116.5 950 132.3 100.0 15.83 -3.91 272.7
1000 27.5 100.0 16.67 -3.91 57.7 1000 55.4 100.0 16.67 -3.91 117.0 1000 132.2 100.0 16.67 -3.91 272.5
1050 27.7 100.0 17.50 -3.91 58.1 1050 55.5 100.0 17.50 -3.91 117.2 1050 132.3 100.0 17.50 -3.91 272.7
1100 27.5 100.0 18.33 -3.91 57.7 1100 55.3 100.0 18.33 -3.91 116.7 1100 132 100.0 18.33 -3.91 272.1
1150 27.2 100.0 19.17 -3.91 57.0 1150 55.3 100.0 19.17 -3.91 116.7 1150 131.2 100.0 19.17 -3.91 270.4
1200 27.4 100.0 20.00 -3.91 57.5 1200 55.2 100.0 20.00 -3.91 116.5 1200 131 100.0 20.00 -3.91 270.0
1250 27.6 100.0 20.83 -3.91 57.9 1250 55.3 100.0 20.83 -3.91 116.7 1250 131 100.0 20.83 -3.91 270.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10148 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 2 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 63.3 124.8 297.4
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10148 Fill Sands
Depth (m): - Sample Type:
Position: Phase 2 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.7 Normal Stress (kPa) 200 MC at Test (%) 22.7 Normal Stress (kPa) 400 MC at Test (%) 22.7
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1827.8 Prooving Ring Factor 76 Dry Density (kg/m3) 1827.8 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1827.8
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 14 100.0 0.83 -3.91 29.4 50 26 100.0 0.83 -3.91 54.9 50 37 100.0 0.83 -3.91 76.3
100 23 100.0 1.67 -3.91 48.2 100 40.7 100.0 1.67 -3.91 85.9 100 62 100.0 1.67 -3.91 127.8
150 28 100.0 2.50 -3.91 58.7 150 52 100.0 2.50 -3.91 109.8 150 81 100.0 2.50 -3.91 167.0
200 30.7 100.0 3.33 -3.91 64.4 200 59.2 100.0 3.33 -3.91 125.0 200 99 100.0 3.33 -3.91 204.1
250 31.8 100.0 4.17 -3.91 66.7 250 63.2 100.0 4.17 -3.91 133.4 250 113 100.0 4.17 -3.91 232.9
300 31.8 100.0 5.00 -3.91 66.7 300 65 100.0 5.00 -3.91 137.2 300 125.2 100.0 5.00 -3.91 258.1
350 31 100.0 5.83 -3.91 65.0 350 65.5 100.0 5.83 -3.91 138.3 350 135.4 100.0 5.83 -3.91 279.1
400 30 100.0 6.67 -3.91 62.9 400 65.7 100.0 6.67 -3.91 138.7 400 141 100.0 6.67 -3.91 290.6
450 29.1 100.0 7.50 -3.91 61.0 450 64.6 100.0 7.50 -3.91 136.4 450 141.9 100.0 7.50 -3.91 292.5
500 28.6 100.0 8.33 -3.91 60.0 500 61 100.0 8.33 -3.91 128.8 500 140.1 100.0 8.33 -3.91 288.8
550 28 100.0 9.17 -3.91 58.7 550 59.3 100.0 9.17 -3.91 125.2 550 136.8 100.0 9.17 -3.91 282.0
600 27.8 100.0 10.00 -3.91 58.3 600 58.3 100.0 10.00 -3.91 123.1 600 133.8 100.0 10.00 -3.91 275.8
650 27.7 100.0 10.83 -3.91 58.1 650 57.8 100.0 10.83 -3.91 122.0 650 131.4 100.0 10.83 -3.91 270.8
700 27.7 100.0 11.67 -3.91 58.1 700 57.6 100.0 11.67 -3.91 121.6 700 128.3 100.0 11.67 -3.91 264.4
750 27.5 100.0 12.50 -3.91 57.7 750 57.4 100.0 12.50 -3.91 121.2 750 126.4 100.0 12.50 -3.91 260.5
800 27.4 100.0 13.33 -3.91 57.5 800 57.2 100.0 13.33 -3.91 120.8 800 125.1 100.0 13.33 -3.91 257.8
850 27.7 100.0 14.17 -3.91 58.1 850 57 100.0 14.17 -3.91 120.3 850 124.6 100.0 14.17 -3.91 256.8
900 27.8 100.0 15.00 -3.91 58.3 900 57.1 100.0 15.00 -3.91 120.5 900 125 100.0 15.00 -3.91 257.6
950 28 100.0 15.83 -3.91 58.7 950 57.3 100.0 15.83 -3.91 121.0 950 124.8 100.0 15.83 -3.91 257.2
1000 27.7 100.0 16.67 -3.91 58.1 1000 57.2 100.0 16.67 -3.91 120.8 1000 124.9 100.0 16.67 -3.91 257.4
1050 27.8 100.0 17.50 -3.91 58.3 1050 57.2 100.0 17.50 -3.91 120.8 1050 125 100.0 17.50 -3.91 257.6
1100 27.8 100.0 18.33 -3.91 58.3 1100 57.4 100.0 18.33 -3.91 121.2 1100 125 100.0 18.33 -3.91 257.6
1150 27.8 100.0 19.17 -3.91 58.3 1150 57.4 100.0 19.17 -3.91 121.2 1150 125.2 100.0 19.17 -3.91 258.1
1200 27.9 100.0 20.00 -3.91 58.5 1200 57.6 100.0 20.00 -3.91 121.6 1200 125.8 100.0 20.00 -3.91 259.3
1250 28 100.0 20.83 -3.91 58.7 1250 57.9 100.0 20.83 -3.91 122.2 1250 126 100.0 20.83 -3.91 259.7

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10148 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 2 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 66.7 138.7 292.5
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10149 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.8 Normal Stress (kPa) 200 MC at Test (%) 15.8 Normal Stress (kPa) 400 MC at Test (%) 15.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1698.3 Prooving Ring Factor 76 Dry Density (kg/m3) 1698.3 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1698.3
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 15.2 100.0 0.83 -3.91 31.9 50 24 100.0 0.83 -3.91 50.7 50 33 100.0 0.83 -3.91 68.0
100 20.3 100.0 1.67 -3.91 42.6 100 34 100.0 1.67 -3.91 71.8 100 51.5 100.0 1.67 -3.91 106.1
150 22.2 100.0 2.50 -3.91 46.6 150 39 100.0 2.50 -3.91 82.3 150 66 100.0 2.50 -3.91 136.0
200 24.1 100.0 3.33 -3.91 50.5 200 44.5 100.0 3.33 -3.91 93.9 200 78.5 100.0 3.33 -3.91 161.8
250 25.1 100.0 4.17 -3.91 52.6 250 49 100.0 4.17 -3.91 103.4 250 87.8 100.0 4.17 -3.91 181.0
300 25.2 100.0 5.00 -3.91 52.9 300 51.7 100.0 5.00 -3.91 109.1 300 97 100.0 5.00 -3.91 199.9
350 25.9 100.0 5.83 -3.91 54.3 350 54 100.0 5.83 -3.91 114.0 350 105.2 100.0 5.83 -3.91 216.8
400 26 100.0 6.67 -3.91 54.5 400 55.6 100.0 6.67 -3.91 117.4 400 112 100.0 6.67 -3.91 230.8
450 26.5 100.0 7.50 -3.91 55.6 450 56.6 100.0 7.50 -3.91 119.5 450 117 100.0 7.50 -3.91 241.2
500 26.8 100.0 8.33 -3.91 56.2 500 57 100.0 8.33 -3.91 120.3 500 121 100.0 8.33 -3.91 249.4
550 27 100.0 9.17 -3.91 56.6 550 56.9 100.0 9.17 -3.91 120.1 550 126.2 100.0 9.17 -3.91 260.1
600 27 100.0 10.00 -3.91 56.6 600 56.6 100.0 10.00 -3.91 119.5 600 129.7 100.0 10.00 -3.91 267.3
650 27.2 100.0 10.83 -3.91 57.0 650 56.2 100.0 10.83 -3.91 118.6 650 131 100.0 10.83 -3.91 270.0
700 27.9 100.0 11.67 -3.91 58.5 700 55.9 100.0 11.67 -3.91 118.0 700 131 100.0 11.67 -3.91 270.0
750 27.9 100.0 12.50 -3.91 58.5 750 56 100.0 12.50 -3.91 118.2 750 131.1 100.0 12.50 -3.91 270.2
800 28.1 100.0 13.33 -3.91 58.9 800 56.1 100.0 13.33 -3.91 118.4 800 129.8 100.0 13.33 -3.91 267.5
850 28.3 100.0 14.17 -3.91 59.4 850 56 100.0 14.17 -3.91 118.2 850 129.9 100.0 14.17 -3.91 267.7
900 28.4 100.0 15.00 -3.91 59.6 900 56 100.0 15.00 -3.91 118.2 900 130 100.0 15.00 -3.91 267.9
950 28.5 100.0 15.83 -3.91 59.8 950 56.1 100.0 15.83 -3.91 118.4 950 129.2 100.0 15.83 -3.91 266.3
1000 28.7 100.0 16.67 -3.91 60.2 1000 54.9 100.0 16.67 -3.91 115.9 1000 129.7 100.0 16.67 -3.91 267.3
1050 28.8 100.0 17.50 -3.91 60.4 1050 54.8 100.0 17.50 -3.91 115.7 1050 130.2 100.0 17.50 -3.91 268.4
1100 29 100.0 18.33 -3.91 60.8 1100 54.4 100.0 18.33 -3.91 114.8 1100 129.9 100.0 18.33 -3.91 267.7
1150 29.2 100.0 19.17 -3.91 61.2 1150 54.1 100.0 19.17 -3.91 114.2 1150 129.4 100.0 19.17 -3.91 266.7
1200 29 100.0 20.00 -3.91 60.8 1200 54.3 100.0 20.00 -3.91 114.6 1200 128.6 100.0 20.00 -3.91 265.1
1250 28.9 100.0 20.83 -3.91 60.6 1250 53.8 100.0 20.83 -3.91 113.6 1250 129.6 100.0 20.83 -3.91 267.1

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10149 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 3 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 33
Cohesion (kPa) 0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10149 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.8 Normal Stress (kPa) 200 MC at Test (%) 15.8 Normal Stress (kPa) 400 MC at Test (%) 15.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1754.91 Prooving Ring Factor 76 Dry Density (kg/m3) 1754.91 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1754.91
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 13 100.0 0.83 -3.91 27.3 50 24 100.0 0.83 -3.91 50.7 50 34 100.0 0.83 -3.91 70.1
100 20.7 100.0 1.67 -3.91 43.4 100 36 100.0 1.67 -3.91 76.0 100 58 100.0 1.67 -3.91 119.5
150 25.3 100.0 2.50 -3.91 53.1 150 44 100.0 2.50 -3.91 92.9 150 74 100.0 2.50 -3.91 152.5
200 28 100.0 3.33 -3.91 58.7 200 49 100.0 3.33 -3.91 103.4 200 87 100.0 3.33 -3.91 179.3
250 29.5 100.0 4.17 -3.91 61.9 250 52 100.0 4.17 -3.91 109.8 250 97.3 100.0 4.17 -3.91 200.5
300 30.1 100.0 5.00 -3.91 63.1 300 54 100.0 5.00 -3.91 114.0 300 106 100.0 5.00 -3.91 218.5
350 30.2 100.0 5.83 -3.91 63.3 350 55 100.0 5.83 -3.91 116.1 350 113.4 100.0 5.83 -3.91 233.7
400 30.2 100.0 6.67 -3.91 63.3 400 55.5 100.0 6.67 -3.91 117.2 400 119 100.0 6.67 -3.91 245.3
450 29.7 100.0 7.50 -3.91 62.3 450 55.5 100.0 7.50 -3.91 117.2 450 123 100.0 7.50 -3.91 253.5
500 29.3 100.0 8.33 -3.91 61.4 500 55.4 100.0 8.33 -3.91 117.0 500 125.9 100.0 8.33 -3.91 259.5
550 29.1 100.0 9.17 -3.91 61.0 550 55.4 100.0 9.17 -3.91 117.0 550 128 100.0 9.17 -3.91 263.8
600 29.1 100.0 10.00 -3.91 61.0 600 55 100.0 10.00 -3.91 116.1 600 129.2 100.0 10.00 -3.91 266.3
650 29 100.0 10.83 -3.91 60.8 650 55 100.0 10.83 -3.91 116.1 650 129.9 100.0 10.83 -3.91 267.7
700 28.9 100.0 11.67 -3.91 60.6 700 54.9 100.0 11.67 -3.91 115.9 700 129.3 100.0 11.67 -3.91 266.5
750 28.9 100.0 12.50 -3.91 60.6 750 54.7 100.0 12.50 -3.91 115.5 750 129.3 100.0 12.50 -3.91 266.5
800 28.8 100.0 13.33 -3.91 60.4 800 54.3 100.0 13.33 -3.91 114.6 800 128.5 100.0 13.33 -3.91 264.9
850 28.8 100.0 14.17 -3.91 60.4 850 54.3 100.0 14.17 -3.91 114.6 850 127.9 100.0 14.17 -3.91 263.6
900 28.7 100.0 15.00 -3.91 60.2 900 54.1 100.0 15.00 -3.91 114.2 900 127.2 100.0 15.00 -3.91 262.2
950 28.1 100.0 15.83 -3.91 58.9 950 54.1 100.0 15.83 -3.91 114.2 950 126.7 100.0 15.83 -3.91 261.1
1000 28.6 100.0 16.67 -3.91 60.0 1000 54 100.0 16.67 -3.91 114.0 1000 126.3 100.0 16.67 -3.91 260.3
1050 28.2 100.0 17.50 -3.91 59.1 1050 53.9 100.0 17.50 -3.91 113.8 1050 126.4 100.0 17.50 -3.91 260.5
1100 28.4 100.0 18.33 -3.91 59.6 1100 53.6 100.0 18.33 -3.91 113.2 1100 126 100.0 18.33 -3.91 259.7
1150 28.1 100.0 19.17 -3.91 58.9 1150 53.3 100.0 19.17 -3.91 112.5 1150 125.8 100.0 19.17 -3.91 259.3
1200 27.6 100.0 20.00 -3.91 57.9 1200 53.1 100.0 20.00 -3.91 112.1 1200 126.1 100.0 20.00 -3.91 259.9
1250 28.5 100.0 20.83 -3.91 59.8 1250 53.2 100.0 20.83 -3.91 112.3 1250 126.7 100.0 20.83 -3.91 261.1

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10149 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 3 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 33
Cohesion (kPa) 0

100 200 400
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Shear Stress (kN/m2) 63.3 117.2 267.7
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10149 Harbour Bed Sands
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 15.8 Normal Stress (kPa) 200 MC at Test (%) 15.8 Normal Stress (kPa) 400 MC at Test (%) 15.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1792.65 Prooving Ring Factor 76 Dry Density (kg/m3) 1792.65 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1792.65
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 14 100.0 0.83 -3.91 29.4 50 26.7 100.0 0.83 -3.91 56.4 50 36 100.0 0.83 -3.91 74.2
100 21 100.0 1.67 -3.91 44.0 100 38 100.0 1.67 -3.91 80.2 100 63.5 100.0 1.67 -3.91 130.9
150 25 100.0 2.50 -3.91 52.4 150 45.5 100.0 2.50 -3.91 96.1 150 85 100.0 2.50 -3.91 175.2
200 28.2 100.0 3.33 -3.91 59.1 200 50.7 100.0 3.33 -3.91 107.0 200 102.5 100.0 3.33 -3.91 211.3
250 28.6 100.0 4.17 -3.91 60.0 250 53.5 100.0 4.17 -3.91 112.9 250 115 100.0 4.17 -3.91 237.0
300 29.5 100.0 5.00 -3.91 61.9 300 55.3 100.0 5.00 -3.91 116.7 300 125.3 100.0 5.00 -3.91 258.3
350 29.6 100.0 5.83 -3.91 62.1 350 56.6 100.0 5.83 -3.91 119.5 350 134.8 100.0 5.83 -3.91 277.8
400 29.6 100.0 6.67 -3.91 62.1 400 57.1 100.0 6.67 -3.91 120.5 400 138 100.0 6.67 -3.91 284.4
450 29.2 100.0 7.50 -3.91 61.2 450 57.5 100.0 7.50 -3.91 121.4 450 139.8 100.0 7.50 -3.91 288.1
500 28.6 100.0 8.33 -3.91 60.0 500 57.6 100.0 8.33 -3.91 121.6 500 139.2 100.0 8.33 -3.91 286.9
550 28.1 100.0 9.17 -3.91 58.9 550 57.8 100.0 9.17 -3.91 122.0 550 138.3 100.0 9.17 -3.91 285.1
600 27.8 100.0 10.00 -3.91 58.3 600 57.7 100.0 10.00 -3.91 121.8 600 136.1 100.0 10.00 -3.91 280.5
650 27.7 100.0 10.83 -3.91 58.1 650 57.6 100.0 10.83 -3.91 121.6 650 133.2 100.0 10.83 -3.91 274.5
700 27.4 100.0 11.67 -3.91 57.5 700 57.4 100.0 11.67 -3.91 121.2 700 130.7 100.0 11.67 -3.91 269.4
750 27.4 100.0 12.50 -3.91 57.5 750 57.3 100.0 12.50 -3.91 121.0 750 127.9 100.0 12.50 -3.91 263.6
800 26.8 100.0 13.33 -3.91 56.2 800 57.3 100.0 13.33 -3.91 121.0 800 126.7 100.0 13.33 -3.91 261.1
850 27.1 100.0 14.17 -3.91 56.8 850 57.3 100.0 14.17 -3.91 121.0 850 127.1 100.0 14.17 -3.91 262.0
900 27.1 100.0 15.00 -3.91 56.8 900 57.6 100.0 15.00 -3.91 121.6 900 126.9 100.0 15.00 -3.91 261.6
950 27.4 100.0 15.83 -3.91 57.5 950 57.4 100.0 15.83 -3.91 121.2 950 126.3 100.0 15.83 -3.91 260.3
1000 27.8 100.0 16.67 -3.91 58.3 1000 57.6 100.0 16.67 -3.91 121.6 1000 126.9 100.0 16.67 -3.91 261.6
1050 28.1 100.0 17.50 -3.91 58.9 1050 57.6 100.0 17.50 -3.91 121.6 1050 126.9 100.0 17.50 -3.91 261.6
1100 28.1 100.0 18.33 -3.91 58.9 1100 57.5 100.0 18.33 -3.91 121.4 1100 126.1 100.0 18.33 -3.91 259.9
1150 28.2 100.0 19.17 -3.91 59.1 1150 57.6 100.0 19.17 -3.91 121.6 1150 126.1 100.0 19.17 -3.91 259.9
1200 28.7 100.0 20.00 -3.91 60.2 1200 57.6 100.0 20.00 -3.91 121.6 1200 125.8 100.0 20.00 -3.91 259.3
1250 28.8 100.0 20.83 -3.91 60.4 1250 58 100.0 20.83 -3.91 122.4 1250 125.7 100.0 20.83 -3.91 259.1

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10149 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 3 Description:

Harbour Bed Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 35
Cohesion (kPa) 0
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Shear Stress (kN/m2) 62.1 122.4 288.1
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10150 Fill Sands
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 90% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.8 Normal Stress (kPa) 200 MC at Test (%) 22.8 Normal Stress (kPa) 400 MC at Test (%) 22.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1731.6 Prooving Ring Factor 76 Dry Density (kg/m3) 1731.6 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1731.6
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 16 100.0 0.83 -3.91 33.6 50 26 100.0 0.83 -3.91 54.9 50 35 100.0 0.83 -3.91 72.1
100 23.7 100.0 1.67 -3.91 49.7 100 39 100.0 1.67 -3.91 82.3 100 64.2 100.0 1.67 -3.91 132.3
150 28 100.0 2.50 -3.91 58.7 150 47.5 100.0 2.50 -3.91 100.3 150 84 100.0 2.50 -3.91 173.1
200 29.8 100.0 3.33 -3.91 62.5 200 54.3 100.0 3.33 -3.91 114.6 200 101 100.0 3.33 -3.91 208.2
250 30.7 100.0 4.17 -3.91 64.4 250 58.2 100.0 4.17 -3.91 122.9 250 114.1 100.0 4.17 -3.91 235.2
300 30.6 100.0 5.00 -3.91 64.2 300 60.3 100.0 5.00 -3.91 127.3 300 123.5 100.0 5.00 -3.91 254.5
350 30 100.0 5.83 -3.91 62.9 350 61.2 100.0 5.83 -3.91 129.2 350 130.4 100.0 5.83 -3.91 268.8
400 29.5 100.0 6.67 -3.91 61.9 400 61.3 100.0 6.67 -3.91 129.4 400 134.1 100.0 6.67 -3.91 276.4
450 29.1 100.0 7.50 -3.91 61.0 450 61.1 100.0 7.50 -3.91 129.0 450 135.3 100.0 7.50 -3.91 278.9
500 28.7 100.0 8.33 -3.91 60.2 500 60.1 100.0 8.33 -3.91 126.9 500 135.6 100.0 8.33 -3.91 279.5
550 28.8 100.0 9.17 -3.91 60.4 550 59.7 100.0 9.17 -3.91 126.0 550 133.7 100.0 9.17 -3.91 275.6
600 28.9 100.0 10.00 -3.91 60.6 600 59.2 100.0 10.00 -3.91 125.0 600 131.1 100.0 10.00 -3.91 270.2
650 29 100.0 10.83 -3.91 60.8 650 59.2 100.0 10.83 -3.91 125.0 650 130 100.0 10.83 -3.91 267.9
700 29.2 100.0 11.67 -3.91 61.2 700 59.1 100.0 11.67 -3.91 124.8 700 128.9 100.0 11.67 -3.91 265.7
750 29 100.0 12.50 -3.91 60.8 750 58 100.0 12.50 -3.91 122.4 750 128.3 100.0 12.50 -3.91 264.4
800 29 100.0 13.33 -3.91 60.8 800 57.8 100.0 13.33 -3.91 122.0 800 127.8 100.0 13.33 -3.91 263.4
850 29.1 100.0 14.17 -3.91 61.0 850 57.5 100.0 14.17 -3.91 121.4 850 127.9 100.0 14.17 -3.91 263.6
900 29 100.0 15.00 -3.91 60.8 900 57.3 100.0 15.00 -3.91 121.0 900 127.6 100.0 15.00 -3.91 263.0
950 29.2 100.0 15.83 -3.91 61.2 950 57 100.0 15.83 -3.91 120.3 950 127.8 100.0 15.83 -3.91 263.4
1000 29.2 100.0 16.67 -3.91 61.2 1000 57 100.0 16.67 -3.91 120.3 1000 128.2 100.0 16.67 -3.91 264.2
1050 29.3 100.0 17.50 -3.91 61.4 1050 56.9 100.0 17.50 -3.91 120.1 1050 128.1 100.0 17.50 -3.91 264.0
1100 29.3 100.0 18.33 -3.91 61.4 1100 56.7 100.0 18.33 -3.91 119.7 1100 128.2 100.0 18.33 -3.91 264.2
1150 29.7 100.0 19.17 -3.91 62.3 1150 56.5 100.0 19.17 -3.91 119.3 1150 128.1 100.0 19.17 -3.91 264.0
1200 29.6 100.0 20.00 -3.91 62.1 1200 56.5 100.0 20.00 -3.91 119.3 1200 128.1 100.0 20.00 -3.91 264.0
1250 29.4 100.0 20.83 -3.91 61.7 1250 56.5 100.0 20.83 -3.91 119.3 1250 128 100.0 20.83 -3.91 263.8

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10150 Sample Type
Depth (m): - Recompacted to 90% of MOD
Position: Phase 3 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 34
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10150 Fill Sands 
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.8 Normal Stress (kPa) 200 MC at Test (%) 22.8 Normal Stress (kPa) 400 MC at Test (%) 22.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1789.32 Prooving Ring Factor 76 Dry Density (kg/m3) 1789.32 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1789.32
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 20 100.0 0.83 -3.91 41.9 50 24 100.0 0.83 -3.91 50.7 50 35 100.0 0.83 -3.91 72.1
100 30 100.0 1.67 -3.91 62.9 100 39 100.0 1.67 -3.91 82.3 100 64 100.0 1.67 -3.91 131.9
150 34.1 100.0 2.50 -3.91 71.5 150 50.4 100.0 2.50 -3.91 106.4 150 85.5 100.0 2.50 -3.91 176.2
200 35.5 100.0 3.33 -3.91 74.5 200 59.5 100.0 3.33 -3.91 125.6 200 101 100.0 3.33 -3.91 208.2
250 35.6 100.0 4.17 -3.91 74.7 250 62 100.0 4.17 -3.91 130.9 250 115 100.0 4.17 -3.91 237.0
300 34.5 100.0 5.00 -3.91 72.4 300 64 100.0 5.00 -3.91 135.1 300 128 100.0 5.00 -3.91 263.8
350 33.5 100.0 5.83 -3.91 70.3 350 64 100.0 5.83 -3.91 135.1 350 136.5 100.0 5.83 -3.91 281.3
400 32.3 100.0 6.67 -3.91 67.7 400 63.3 100.0 6.67 -3.91 133.6 400 142 100.0 6.67 -3.91 292.7
450 31.6 100.0 7.50 -3.91 66.3 450 61.2 100.0 7.50 -3.91 129.2 450 144.7 100.0 7.50 -3.91 298.2
500 31.1 100.0 8.33 -3.91 65.2 500 59 100.0 8.33 -3.91 124.6 500 145.8 100.0 8.33 -3.91 300.5
550 30.9 100.0 9.17 -3.91 64.8 550 57.8 100.0 9.17 -3.91 122.0 550 141.5 100.0 9.17 -3.91 291.6
600 30.9 100.0 10.00 -3.91 64.8 600 56.6 100.0 10.00 -3.91 119.5 600 135.4 100.0 10.00 -3.91 279.1
650 30.8 100.0 10.83 -3.91 64.6 650 56.2 100.0 10.83 -3.91 118.6 650 133.1 100.0 10.83 -3.91 274.3
700 30.5 100.0 11.67 -3.91 64.0 700 56.1 100.0 11.67 -3.91 118.4 700 132.9 100.0 11.67 -3.91 273.9
750 30.7 100.0 12.50 -3.91 64.4 750 56.4 100.0 12.50 -3.91 119.1 750 134.3 100.0 12.50 -3.91 276.8
800 30.5 100.0 13.33 -3.91 64.0 800 56.8 100.0 13.33 -3.91 119.9 800 135 100.0 13.33 -3.91 278.3
850 30.7 100.0 14.17 -3.91 64.4 850 56.5 100.0 14.17 -3.91 119.3 850 136.4 100.0 14.17 -3.91 281.1
900 30.5 100.0 15.00 -3.91 64.0 900 56.2 100.0 15.00 -3.91 118.6 900 136.9 100.0 15.00 -3.91 282.2
950 30.5 100.0 15.83 -3.91 64.0 950 56.5 100.0 15.83 -3.91 119.3 950 137.9 100.0 15.83 -3.91 284.2
1000 30.4 100.0 16.67 -3.91 63.8 1000 57 100.0 16.67 -3.91 120.3 1000 138.1 100.0 16.67 -3.91 284.6
1050 30.7 100.0 17.50 -3.91 64.4 1050 57 100.0 17.50 -3.91 120.3 1050 137.8 100.0 17.50 -3.91 284.0
1100 30.9 100.0 18.33 -3.91 64.8 1100 57 100.0 18.33 -3.91 120.3 1100 137.4 100.0 18.33 -3.91 283.2
1150 30.9 100.0 19.17 -3.91 64.8 1150 57.4 100.0 19.17 -3.91 121.2 1150 138 100.0 19.17 -3.91 284.4
1200 31 100.0 20.00 -3.91 65.0 1200 57.4 100.0 20.00 -3.91 121.2 1200 138.3 100.0 20.00 -3.91 285.1
1250 30.9 100.0 20.83 -3.91 64.8 1250 57.3 100.0 20.83 -3.91 121.0 1250 137.9 100.0 20.83 -3.91 284.2

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10150 Sample Type
Depth (m): - Recompacted to 93% of MOD
Position: Phase 3 Description:

Fill Sands 

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 36
Cohesion (kPa) 0
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Shear Stress (kN/m2) 74.7 135.1 300.5
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening
Ref no. 5480 Description:
Lab no. 10150 Fill Sands
Depth (m): - Sample Type:
Position: Phase 3 Recompacted to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs
Normal Stress (kPa) 100 MC at Test (%) 22.8 Normal Stress (kPa) 200 MC at Test (%) 22.8 Normal Stress (kPa) 400 MC at Test (%) 22.8
Prooving Ring Factor 75.5 Dry Density (kg/m3) 1827.8 Prooving Ring Factor 76 Dry Density (kg/m3) 1827.8 Prooving Ring Factor 74.2 Dry Density (kg/m3) 1827.8
Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16 Area (cm2) 36 Volume at Test (cm 3) 92.16
Volume (cm3) 92.16 Volume (cm3) 92.16 Volume (cm3) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear
Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m2 (mm) kN/m2 (mm) kN/m2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0
50 18 100.0 0.83 -3.91 37.8 50 26 100.0 0.83 -3.91 54.9 50 34 100.0 0.83 -3.91 70.1
100 26 100.0 1.67 -3.91 54.5 100 42 100.0 1.67 -3.91 88.7 100 58 100.0 1.67 -3.91 119.5
150 30.5 100.0 2.50 -3.91 64.0 150 54 100.0 2.50 -3.91 114.0 150 79 100.0 2.50 -3.91 162.8
200 33 100.0 3.33 -3.91 69.2 200 62 100.0 3.33 -3.91 130.9 200 95 100.0 3.33 -3.91 195.8
250 33.8 100.0 4.17 -3.91 70.9 250 65.8 100.0 4.17 -3.91 138.9 250 112 100.0 4.17 -3.91 230.8
300 33.9 100.0 5.00 -3.91 71.1 300 67.4 100.0 5.00 -3.91 142.3 300 125.8 100.0 5.00 -3.91 259.3
350 34 100.0 5.83 -3.91 71.3 350 67 100.0 5.83 -3.91 141.4 350 136.5 100.0 5.83 -3.91 281.3
400 33.5 100.0 6.67 -3.91 70.3 400 64.6 100.0 6.67 -3.91 136.4 400 143.4 100.0 6.67 -3.91 295.6
450 31.8 100.0 7.50 -3.91 66.7 450 61.5 100.0 7.50 -3.91 129.8 450 147.2 100.0 7.50 -3.91 303.4
500 30 100.0 8.33 -3.91 62.9 500 58.7 100.0 8.33 -3.91 123.9 500 146 100.0 8.33 -3.91 300.9
550 29.2 100.0 9.17 -3.91 61.2 550 57 100.0 9.17 -3.91 120.3 550 142 100.0 9.17 -3.91 292.7
600 29 100.0 10.00 -3.91 60.8 600 56.1 100.0 10.00 -3.91 118.4 600 138.6 100.0 10.00 -3.91 285.7
650 29.1 100.0 10.83 -3.91 61.0 650 56 100.0 10.83 -3.91 118.2 650 133.4 100.0 10.83 -3.91 275.0
700 29.1 100.0 11.67 -3.91 61.0 700 56.1 100.0 11.67 -3.91 118.4 700 130.7 100.0 11.67 -3.91 269.4
750 29 100.0 12.50 -3.91 60.8 750 56.2 100.0 12.50 -3.91 118.6 750 128.6 100.0 12.50 -3.91 265.1
800 29.1 100.0 13.33 -3.91 61.0 800 56.3 100.0 13.33 -3.91 118.9 800 127.3 100.0 13.33 -3.91 262.4
850 29.1 100.0 14.17 -3.91 61.0 850 56.5 100.0 14.17 -3.91 119.3 850 127.2 100.0 14.17 -3.91 262.2
900 29.3 100.0 15.00 -3.91 61.4 900 56.8 100.0 15.00 -3.91 119.9 900 127.7 100.0 15.00 -3.91 263.2
950 29.2 100.0 15.83 -3.91 61.2 950 56.9 100.0 15.83 -3.91 120.1 950 128.1 100.0 15.83 -3.91 264.0
1000 29.2 100.0 16.67 -3.91 61.2 1000 56.8 100.0 16.67 -3.91 119.9 1000 128 100.0 16.67 -3.91 263.8
1050 29.2 100.0 17.50 -3.91 61.2 1050 57 100.0 17.50 -3.91 120.3 1050 127.1 100.0 17.50 -3.91 262.0
1100 29.2 100.0 18.33 -3.91 61.2 1100 57 100.0 18.33 -3.91 120.3 1100 127 100.0 18.33 -3.91 261.8
1150 29.2 100.0 19.17 -3.91 61.2 1150 57 100.0 19.17 -3.91 120.3 1150 127 100.0 19.17 -3.91 261.8
1200 29.2 100.0 20.00 -3.91 61.2 1200 57 100.0 20.00 -3.91 120.3 1200 126.9 100.0 20.00 -3.91 261.6
1250 29 100.0 20.83 -3.91 60.8 1250 57 100.0 20.83 -3.91 120.3 1250 126.7 100.0 20.83 -3.91 261.1

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0
100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening
Ref no. 5480
Lab no. 10150 Sample Type
Depth (m): - Recompacted to 95% of MOD
Position: Phase 3 Description:

Fill Sands

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction ( o) 37
Cohesion (kPa) 0
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Shear Stress (kN/m2) 71.3 142.3 303.4
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour berth Deepening

Ref no. 5480 Description:
Lab no. 10145 -

Depth (m): - Sample Type:
Position: Phase 1 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 22.99 Normal Stress (kPa) 200 MC at Test (%) 24.41 Normal Stress (kPa) 400 MC at Test (%) 23.08

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1582 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1582 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1582

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 18.5 100.0 0.83 -3.91 38.8 50 24.2 100.0 0.83 -3.91 51.1 50 34 100.0 0.83 -3.91 70.1

100 23.5 100.0 1.67 -3.91 49.3 100 35 100.0 1.67 -3.91 73.9 100 57.5 100.0 1.67 -3.91 118.5

150 27.5 100.0 2.50 -3.91 57.7 150 42.5 100.0 2.50 -3.91 89.7 150 74.5 100.0 2.50 -3.91 153.6

200 29.5 100.0 3.33 -3.91 61.9 200 48.2 100.0 3.33 -3.91 101.8 200 87 100.0 3.33 -3.91 179.3

250 30 100.0 4.17 -3.91 62.9 250 53 100.0 4.17 -3.91 111.9 250 98 100.0 4.17 -3.91 202.0

300 31 100.0 5.00 -3.91 65.0 300 55.5 100.0 5.00 -3.91 117.2 300 105.5 100.0 5.00 -3.91 217.4

350 30.8 100.0 5.83 -3.91 64.6 350 57.2 100.0 5.83 -3.91 120.8 350 112.5 100.0 5.83 -3.91 231.9

400 29 100.0 6.67 -3.91 60.8 400 58.2 100.0 6.67 -3.91 122.9 400 118 100.0 6.67 -3.91 243.2

450 28.7 100.0 7.50 -3.91 60.2 450 59 100.0 7.50 -3.91 124.6 450 122.8 100.0 7.50 -3.91 253.1

500 26.5 100.0 8.33 -3.91 55.6 500 59 100.0 8.33 -3.91 124.6 500 126 100.0 8.33 -3.91 259.7

550 26.2 100.0 9.17 -3.91 54.9 550 58.5 100.0 9.17 -3.91 123.5 550 128.8 100.0 9.17 -3.91 265.5

600 26.2 100.0 10.00 -3.91 54.9 600 57.2 100.0 10.00 -3.91 120.8 600 129.8 100.0 10.00 -3.91 267.5

650 26.2 100.0 10.83 -3.91 54.9 650 55.8 100.0 10.83 -3.91 117.8 650 130.2 100.0 10.83 -3.91 268.4

700 26.2 100.0 11.67 -3.91 54.9 700 53.2 100.0 11.67 -3.91 112.3 700 129 100.0 11.67 -3.91 265.9

750 26.2 100.0 12.50 -3.91 54.9 750 51.8 100.0 12.50 -3.91 109.4 750 125 100.0 12.50 -3.91 257.6

800 26.2 100.0 13.33 -3.91 54.9 800 51.5 100.0 13.33 -3.91 108.7 800 122 100.0 13.33 -3.91 251.5

850 25.2 100.0 14.17 -3.91 52.9 850 51.2 100.0 14.17 -3.91 108.1 850 119 100.0 14.17 -3.91 245.3

900 25.5 100.0 15.00 -3.91 53.5 900 50 100.0 15.00 -3.91 105.6 900 118 100.0 15.00 -3.91 243.2

950 26 100.0 15.83 -3.91 54.5 950 50.2 100.0 15.83 -3.91 106.0 950 116.8 100.0 15.83 -3.91 240.7

1000 26 100.0 16.67 -3.91 54.5 1000 50.2 100.0 16.67 -3.91 106.0 1000 116 100.0 16.67 -3.91 239.1

1050 26 100.0 17.50 -3.91 54.5 1050 50.5 100.0 17.50 -3.91 106.6 1050 115 100.0 17.50 -3.91 237.0

1100 26 100.0 18.33 -3.91 54.5 1100 50.2 100.0 18.33 -3.91 106.0 1100 114.8 100.0 18.33 -3.91 236.6

1150 26 100.0 19.17 -3.91 54.5 1150 50.2 100.0 19.17 -3.91 106.0 1150 114.7 100.0 19.17 -3.91 236.4

1200 26 100.0 20.00 -3.91 54.5 1200 50.2 100.0 20.00 -3.91 106.0 1200 114 100.0 20.00 -3.91 235.0

1250 25.8 100.0 20.83 -3.91 54.1 1250 50.2 100.0 20.83 -3.91 106.0 1250 114.8 100.0 20.83 -3.91 236.6

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour berth Deepening

Ref no. 5480

Lab no. 10145 Sample Type
Depth (m): - -

Position: Phase 1 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour berth Deepening

Ref no. 5480 Description:
Lab no. 10145/B -

Depth (m): - Sample Type:
Position: Phase 1 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 22.36 Normal Stress (kPa) 200 MC at Test (%) 22.28 Normal Stress (kPa) 400 MC at Test (%) 22.76

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1627 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1627 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1627

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 29.2 100.0 0.83 -3.91 61.2 50 27.2 100.0 0.83 -3.91 57.4 50 33.2 100.0 0.83 -3.91 68.4

100 25.2 100.0 1.67 -3.91 52.9 100 40.8 100.0 1.67 -3.91 86.1 100 60 100.0 1.67 -3.91 123.7

150 28.5 100.0 2.50 -3.91 59.8 150 50.2 100.0 2.50 -3.91 106.0 150 79.5 100.0 2.50 -3.91 163.9

200 30.5 100.0 3.33 -3.91 64.0 200 57 100.0 3.33 -3.91 120.3 200 96 100.0 3.33 -3.91 197.9

250 30.8 100.0 4.17 -3.91 64.6 250 60.2 100.0 4.17 -3.91 127.1 250 109 100.0 4.17 -3.91 224.7

300 31.8 100.0 5.00 -3.91 66.7 300 62 100.0 5.00 -3.91 130.9 300 121.2 100.0 5.00 -3.91 249.8

350 36.2 100.0 5.83 -3.91 75.9 350 62.2 100.0 5.83 -3.91 131.3 350 130 100.0 5.83 -3.91 267.9

400 30.5 100.0 6.67 -3.91 64.0 400 61 100.0 6.67 -3.91 128.8 400 137.5 100.0 6.67 -3.91 283.4

450 29.8 100.0 7.50 -3.91 62.5 450 57.8 100.0 7.50 -3.91 122.0 450 141 100.0 7.50 -3.91 290.6

500 28 100.0 8.33 -3.91 58.7 500 55.2 100.0 8.33 -3.91 116.5 500 141.8 100.0 8.33 -3.91 292.3

550 26.5 100.0 9.17 -3.91 55.6 550 54 100.0 9.17 -3.91 114.0 550 140.2 100.0 9.17 -3.91 289.0

600 26 100.0 10.00 -3.91 54.5 600 53.8 100.0 10.00 -3.91 113.6 600 134 100.0 10.00 -3.91 276.2

650 25.8 100.0 10.83 -3.91 54.1 650 53.8 100.0 10.83 -3.91 113.6 650 125 100.0 10.83 -3.91 257.6

700 25.8 100.0 11.67 -3.91 54.1 700 53.8 100.0 11.67 -3.91 113.6 700 121.2 100.0 11.67 -3.91 249.8

750 26.2 100.0 12.50 -3.91 54.9 750 53.5 100.0 12.50 -3.91 112.9 750 120 100.0 12.50 -3.91 247.3

800 26.2 100.0 13.33 -3.91 54.9 800 53 100.0 13.33 -3.91 111.9 800 119.3 100.0 13.33 -3.91 245.9

850 26 100.0 14.17 -3.91 54.5 850 53 100.0 14.17 -3.91 111.9 850 119 100.0 14.17 -3.91 245.3

900 25.8 100.0 15.00 -3.91 54.1 900 53 100.0 15.00 -3.91 111.9 900 119 100.0 15.00 -3.91 245.3

950 25.8 100.0 15.83 -3.91 54.1 950 52.8 100.0 15.83 -3.91 111.5 950 119 100.0 15.83 -3.91 245.3

1000 25.5 100.0 16.67 -3.91 53.5 1000 52 100.0 16.67 -3.91 109.8 1000 119 100.0 16.67 -3.91 245.3

1050 25.2 100.0 17.50 -3.91 52.9 1050 52 100.0 17.50 -3.91 109.8 1050 118.2 100.0 17.50 -3.91 243.6

1100 25.2 100.0 18.33 -3.91 52.9 1100 52 100.0 18.33 -3.91 109.8 1100 117.8 100.0 18.33 -3.91 242.8

1150 25.2 100.0 19.17 -3.91 52.9 1150 51.2 100.0 19.17 -3.91 108.1 1150 117 100.0 19.17 -3.91 241.2

1200 25.5 100.0 20.00 -3.91 53.5 1200 51.2 100.0 20.00 -3.91 108.1 1200 117.2 100.0 20.00 -3.91 241.6

1250 25.5 100.0 20.83 -3.91 53.5 1250 51.2 100.0 20.83 -3.91 108.1 1250 117.7 100.0 20.83 -3.91 242.6

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour berth Deepening

Ref no. 5480

Lab no. 10145/B Sample Type
Depth (m): - -

Position: Phase 1 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (oo) 36

Cohesion (kPa) 0
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Normal Stress (kN/m2)
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour berth Deepening

Ref no. 5480 Description:
Lab no. 10145/C -

Depth (m): - Sample Type:
Position: Phase 1 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 19.51 Normal Stress (kPa) 200 MC at Test (%) 21.05 Normal Stress (kPa) 400 MC at Test (%) 21.43

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1716 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1716 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1716

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 19.5 100.0 0.83 -3.91 40.9 50 27.2 100.0 0.83 -3.91 57.4 50 36 100.0 0.83 -3.91 74.2

100 30 100.0 1.67 -3.91 62.9 100 39.2 100.0 1.67 -3.91 82.8 100 65 100.0 1.67 -3.91 134.0

150 38 100.0 2.50 -3.91 79.7 150 52.2 100.0 2.50 -3.91 110.2 150 87 100.0 2.50 -3.91 179.3

200 39.8 100.0 3.33 -3.91 83.5 200 63 100.0 3.33 -3.91 133.0 200 105.7 100.0 3.33 -3.91 217.9

250 37.2 100.0 4.17 -3.91 78.0 250 67.8 100.0 4.17 -3.91 143.1 250 123 100.0 4.17 -3.91 253.5

300 32.2 100.0 5.00 -3.91 67.5 300 68.2 100.0 5.00 -3.91 144.0 300 136 100.0 5.00 -3.91 280.3

350 29.2 100.0 5.83 -3.91 61.2 350 66.8 100.0 5.83 -3.91 141.0 350 144 100.0 5.83 -3.91 296.8

400 28.5 100.0 6.67 -3.91 59.8 400 61 100.0 6.67 -3.91 128.8 400 148.5 100.0 6.67 -3.91 306.1

450 28.2 100.0 7.50 -3.91 59.1 450 56 100.0 7.50 -3.91 118.2 450 149.8 100.0 7.50 -3.91 308.8

500 28 100.0 8.33 -3.91 58.7 500 55 100.0 8.33 -3.91 116.1 500 148.2 100.0 8.33 -3.91 305.5

550 28 100.0 9.17 -3.91 58.7 550 54.8 100.0 9.17 -3.91 115.7 550 143 100.0 9.17 -3.91 294.7

600 27.8 100.0 10.00 -3.91 58.3 600 54.8 100.0 10.00 -3.91 115.7 600 130 100.0 10.00 -3.91 267.9

650 27.5 100.0 10.83 -3.91 57.7 650 54.2 100.0 10.83 -3.91 114.4 650 124 100.0 10.83 -3.91 255.6

700 27.8 100.0 11.67 -3.91 58.3 700 54 100.0 11.67 -3.91 114.0 700 123 100.0 11.67 -3.91 253.5

750 27.5 100.0 12.50 -3.91 57.7 750 54 100.0 12.50 -3.91 114.0 750 122.5 100.0 12.50 -3.91 252.5

800 27.5 100.0 13.33 -3.91 57.7 800 54 100.0 13.33 -3.91 114.0 800 123 100.0 13.33 -3.91 253.5

850 27.5 100.0 14.17 -3.91 57.7 850 53 100.0 14.17 -3.91 111.9 850 122.2 100.0 14.17 -3.91 251.9

900 27.5 100.0 15.00 -3.91 57.7 900 53 100.0 15.00 -3.91 111.9 900 122.8 100.0 15.00 -3.91 253.1

950 27.5 100.0 15.83 -3.91 57.7 950 53 100.0 15.83 -3.91 111.9 950 121.8 100.0 15.83 -3.91 251.0

1000 27 100.0 16.67 -3.91 56.6 1000 53 100.0 16.67 -3.91 111.9 1000 122 100.0 16.67 -3.91 251.5

1050 27 100.0 17.50 -3.91 56.6 1050 52.8 100.0 17.50 -3.91 111.5 1050 121 100.0 17.50 -3.91 249.4

1100 27 100.0 18.33 -3.91 56.6 1100 52.5 100.0 18.33 -3.91 110.8 1100 121 100.0 18.33 -3.91 249.4

1150 27.2 100.0 19.17 -3.91 57.0 1150 52.2 100.0 19.17 -3.91 110.2 1150 121.2 100.0 19.17 -3.91 249.8

1200 27 100.0 20.00 -3.91 56.6 1200 52 100.0 20.00 -3.91 109.8 1200 121.2 100.0 20.00 -3.91 249.8

1250 27 100.0 20.83 -3.91 56.6 1250 52 100.0 20.83 -3.91 109.8 1250 121 100.0 20.83 -3.91 249.4

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour berth Deepening

Ref no. 5480

Lab no. 10145/C Sample Type
Depth (m): - -

Position: Phase 1 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (oo) 37

Cohesion (kPa) 1
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1716 1716 1716

21.4

3.3 5.0 7.5

83.5 144.0 308.8

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10148/A -

Depth (m): - Sample Type:
Position: Phase 2 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 27.63 Normal Stress (kPa) 200 MC at Test (%) 27.45 Normal Stress (kPa) 400 MC at Test (%) 27.86

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1431 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1431 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1433

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 12.2 100.0 0.83 -3.91 25.6 50 21.2 100.0 0.83 -3.91 44.8 50 37 100.0 0.83 -3.91 76.3

100 16.8 100.0 1.67 -3.91 35.2 100 30.2 100.0 1.67 -3.91 63.8 100 57.8 100.0 1.67 -3.91 119.1

150 19.8 100.0 2.50 -3.91 41.5 150 37 100.0 2.50 -3.91 78.1 150 74.5 100.0 2.50 -3.91 153.6

200 21.5 100.0 3.33 -3.91 45.1 200 41.2 100.0 3.33 -3.91 87.0 200 86.2 100.0 3.33 -3.91 177.7

250 22.5 100.0 4.17 -3.91 47.2 250 44.8 100.0 4.17 -3.91 94.6 250 96 100.0 4.17 -3.91 197.9

300 23.8 100.0 5.00 -3.91 49.9 300 48 100.0 5.00 -3.91 101.3 300 103.1 100.0 5.00 -3.91 212.5

350 24.5 100.0 5.83 -3.91 51.4 350 50.2 100.0 5.83 -3.91 106.0 350 108 100.0 5.83 -3.91 222.6

400 24.8 100.0 6.67 -3.91 52.0 400 51.5 100.0 6.67 -3.91 108.7 400 113.2 100.0 6.67 -3.91 233.3

450 24.8 100.0 7.50 -3.91 52.0 450 51.8 100.0 7.50 -3.91 109.4 450 117.8 100.0 7.50 -3.91 242.8

500 24.2 100.0 8.33 -3.91 50.8 500 51.8 100.0 8.33 -3.91 109.4 500 120.5 100.0 8.33 -3.91 248.4

550 23.2 100.0 9.17 -3.91 48.7 550 50.8 100.0 9.17 -3.91 107.2 550 124.9 100.0 9.17 -3.91 257.4

600 23 100.0 10.00 -3.91 48.2 600 50 100.0 10.00 -3.91 105.6 600 125.7 100.0 10.00 -3.91 259.1

650 23 100.0 10.83 -3.91 48.2 650 49 100.0 10.83 -3.91 103.4 650 125.1 100.0 10.83 -3.91 257.8

700 23.2 100.0 11.67 -3.91 48.7 700 49.2 100.0 11.67 -3.91 103.9 700 125 100.0 11.67 -3.91 257.6

750 23 100.0 12.50 -3.91 48.2 750 49 100.0 12.50 -3.91 103.4 750 125 100.0 12.50 -3.91 257.6

800 23.5 100.0 13.33 -3.91 49.3 800 48.2 100.0 13.33 -3.91 101.8 800 122.8 100.0 13.33 -3.91 253.1

850 23.8 100.0 14.17 -3.91 49.9 850 48.2 100.0 14.17 -3.91 101.8 850 120.1 100.0 14.17 -3.91 247.5

900 22.2 100.0 15.00 -3.91 46.6 900 48.2 100.0 15.00 -3.91 101.8 900 119.2 100.0 15.00 -3.91 245.7

950 22.2 100.0 15.83 -3.91 46.6 950 48.2 100.0 15.83 -3.91 101.8 950 118 100.0 15.83 -3.91 243.2

1000 22 100.0 16.67 -3.91 46.1 1000 48.2 100.0 16.67 -3.91 101.8 1000 117.1 100.0 16.67 -3.91 241.4

1050 21.8 100.0 17.50 -3.91 45.7 1050 48.2 100.0 17.50 -3.91 101.8 1050 117 100.0 17.50 -3.91 241.2

1100 22.2 100.0 18.33 -3.91 46.6 1100 48 100.0 18.33 -3.91 101.3 1100 117 100.0 18.33 -3.91 241.2

1150 22.2 100.0 19.17 -3.91 46.6 1150 47.5 100.0 19.17 -3.91 100.3 1150 117 100.0 19.17 -3.91 241.2

1200 22.2 100.0 20.00 -3.91 46.6 1200 47.5 100.0 20.00 -3.91 100.3 1200 116.8 100.0 20.00 -3.91 240.7

1250 22.8 100.0 20.83 -3.91 47.8 1250 47.8 100.0 20.83 -3.91 100.9 1250 116.9 100.0 20.83 -3.91 240.9

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10148/A Sample Type
Depth (m): - -

Position: Phase 2 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 32

Cohesion (kPa) 0
52.0 109.4 259.1

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)

27.6 27.4 27.9
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10148/B -

Depth (m): - Sample Type:
Position: Phase 2 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 23.43 Normal Stress (kPa) 200 MC at Test (%) 25.02 Normal Stress (kPa) 400 MC at Test (%) 24.65

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1603 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1607 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1610

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 17.2 100.0 0.83 -3.91 36.1 50 26.5 100.0 0.83 -3.91 55.9 50 37 100.0 0.83 -3.91 76.3

100 27.2 100.0 1.67 -3.91 57.0 100 41.2 100.0 1.67 -3.91 87.0 100 62 100.0 1.67 -3.91 127.8

150 32.2 100.0 2.50 -3.91 67.5 150 52.8 100.0 2.50 -3.91 111.5 150 84.5 100.0 2.50 -3.91 174.2

200 34.2 100.0 3.33 -3.91 71.7 200 60.2 100.0 3.33 -3.91 127.1 200 103 100.0 3.33 -3.91 212.3

250 34.5 100.0 4.17 -3.91 72.4 250 64 100.0 4.17 -3.91 135.1 250 118 100.0 4.17 -3.91 243.2

300 33.2 100.0 5.00 -3.91 69.6 300 66.8 100.0 5.00 -3.91 141.0 300 129 100.0 5.00 -3.91 265.9

350 31 100.0 5.83 -3.91 65.0 350 66.8 100.0 5.83 -3.91 141.0 350 137.7 100.0 5.83 -3.91 283.8

400 27.5 100.0 6.67 -3.91 57.7 400 64.5 100.0 6.67 -3.91 136.2 400 144 100.0 6.67 -3.91 296.8

450 25.5 100.0 7.50 -3.91 53.5 450 61 100.0 7.50 -3.91 128.8 450 144.5 100.0 7.50 -3.91 297.8

500 25 100.0 8.33 -3.91 52.4 500 56.5 100.0 8.33 -3.91 119.3 500 144.5 100.0 8.33 -3.91 297.8

550 24.8 100.0 9.17 -3.91 52.0 550 54.2 100.0 9.17 -3.91 114.4 550 146 100.0 9.17 -3.91 300.9

600 25 100.0 10.00 -3.91 52.4 600 53.5 100.0 10.00 -3.91 112.9 600 137 100.0 10.00 -3.91 282.4

650 24.8 100.0 10.83 -3.91 52.0 650 53 100.0 10.83 -3.91 111.9 650 129.2 100.0 10.83 -3.91 266.3

700 24.8 100.0 11.67 -3.91 52.0 700 52.8 100.0 11.67 -3.91 111.5 700 126.5 100.0 11.67 -3.91 260.7

750 24.5 100.0 12.50 -3.91 51.4 750 53 100.0 12.50 -3.91 111.9 750 125.2 100.0 12.50 -3.91 258.1

800 24 100.0 13.33 -3.91 50.3 800 52.8 100.0 13.33 -3.91 111.5 800 123 100.0 13.33 -3.91 253.5

850 24 100.0 14.17 -3.91 50.3 850 52.2 100.0 14.17 -3.91 110.2 850 123 100.0 14.17 -3.91 253.5

900 24 100.0 15.00 -3.91 50.3 900 52 100.0 15.00 -3.91 109.8 900 121.8 100.0 15.00 -3.91 251.0

950 23.8 100.0 15.83 -3.91 49.9 950 51.2 100.0 15.83 -3.91 108.1 950 121 100.0 15.83 -3.91 249.4

1000 23.2 100.0 16.67 -3.91 48.7 1000 51.2 100.0 16.67 -3.91 108.1 1000 120.5 100.0 16.67 -3.91 248.4

1050 23.2 100.0 17.50 -3.91 48.7 1050 51 100.0 17.50 -3.91 107.7 1050 120 100.0 17.50 -3.91 247.3

1100 23.2 100.0 18.33 -3.91 48.7 1100 50.8 100.0 18.33 -3.91 107.2 1100 119.2 100.0 18.33 -3.91 245.7

1150 23.2 100.0 19.17 -3.91 48.7 1150 50.2 100.0 19.17 -3.91 106.0 1150 119.5 100.0 19.17 -3.91 246.3

1200 23.2 100.0 20.00 -3.91 48.7 1200 50.2 100.0 20.00 -3.91 106.0 1200 118.7 100.0 20.00 -3.91 244.7

1250 23 100.0 20.83 -3.91 48.2 1250 50.2 100.0 20.83 -3.91 106.0 1250 118.5 100.0 20.83 -3.91 244.2

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10148/B Sample Type
Depth (m): - -

Position: Phase 2 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 37

Cohesion (kPa) 0

100 200 400
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24.7
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Normal Stress (kN/m2)

Dry Density (kg/m3)
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Shear Stress (kN/m2)
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10148/C -

Depth (m): - Sample Type:
Position: Phase 2 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 21.13 Normal Stress (kPa) 200 MC at Test (%) 21.67 Normal Stress (kPa) 400 MC at Test (%) 22.51

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1716 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1716 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1716

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 21.5 100.0 0.83 -3.91 45.1 50 28 100.0 0.83 -3.91 59.1 50 38.8 100.0 0.83 -3.91 80.0

100 32.5 100.0 1.67 -3.91 68.2 100 44.2 100.0 1.67 -3.91 93.3 100 67 100.0 1.67 -3.91 138.1

150 35 100.0 2.50 -3.91 73.4 150 58 100.0 2.50 -3.91 122.4 150 91 100.0 2.50 -3.91 187.6

200 35 100.0 3.33 -3.91 73.4 200 70.8 100.0 3.33 -3.91 149.5 200 113 100.0 3.33 -3.91 232.9

250 31 100.0 4.17 -3.91 65.0 250 74.5 100.0 4.17 -3.91 157.3 250 134 100.0 4.17 -3.91 276.2

300 26.5 100.0 5.00 -3.91 55.6 300 74.2 100.0 5.00 -3.91 156.6 300 149 100.0 5.00 -3.91 307.1

350 24.2 100.0 5.83 -3.91 50.8 350 69.8 100.0 5.83 -3.91 147.4 350 158 100.0 5.83 -3.91 325.7

400 23.2 100.0 6.67 -3.91 48.7 400 63.8 100.0 6.67 -3.91 134.7 400 162.5 100.0 6.67 -3.91 334.9

450 23 100.0 7.50 -3.91 48.2 450 58.5 100.0 7.50 -3.91 123.5 450 161.8 100.0 7.50 -3.91 333.5

500 22.8 100.0 8.33 -3.91 47.8 500 55 100.0 8.33 -3.91 116.1 500 146 100.0 8.33 -3.91 300.9

550 22.5 100.0 9.17 -3.91 47.2 550 53 100.0 9.17 -3.91 111.9 550 133 100.0 9.17 -3.91 274.1

600 22.2 100.0 10.00 -3.91 46.6 600 52.8 100.0 10.00 -3.91 111.5 600 127 100.0 10.00 -3.91 261.8

650 22 100.0 10.83 -3.91 46.1 650 52.2 100.0 10.83 -3.91 110.2 650 125.2 100.0 10.83 -3.91 258.1

700 22 100.0 11.67 -3.91 46.1 700 52.2 100.0 11.67 -3.91 110.2 700 125 100.0 11.67 -3.91 257.6

750 22 100.0 12.50 -3.91 46.1 750 52 100.0 12.50 -3.91 109.8 750 124 100.0 12.50 -3.91 255.6

800 22 100.0 13.33 -3.91 46.1 800 51.5 100.0 13.33 -3.91 108.7 800 124 100.0 13.33 -3.91 255.6

850 22 100.0 14.17 -3.91 46.1 850 51 100.0 14.17 -3.91 107.7 850 123 100.0 14.17 -3.91 253.5

900 22 100.0 15.00 -3.91 46.1 900 50.8 100.0 15.00 -3.91 107.2 900 123 100.0 15.00 -3.91 253.5

950 21.8 100.0 15.83 -3.91 45.7 950 50.2 100.0 15.83 -3.91 106.0 950 122 100.0 15.83 -3.91 251.5

1000 22 100.0 16.67 -3.91 46.1 1000 50 100.0 16.67 -3.91 105.6 1000 121.7 100.0 16.67 -3.91 250.8

1050 22 100.0 17.50 -3.91 46.1 1050 50 100.0 17.50 -3.91 105.6 1050 121 100.0 17.50 -3.91 249.4

1100 21.8 100.0 18.33 -3.91 45.7 1100 50 100.0 18.33 -3.91 105.6 1100 120.5 100.0 18.33 -3.91 248.4

1150 21.8 100.0 19.17 -3.91 45.7 1150 49.8 100.0 19.17 -3.91 105.1 1150 120.5 100.0 19.17 -3.91 248.4

1200 21.8 100.0 20.00 -3.91 45.7 1200 49.8 100.0 20.00 -3.91 105.1 1200 120.5 100.0 20.00 -3.91 248.4

1250 21.5 100.0 20.83 -3.91 45.1 1250 49.5 100.0 20.83 -3.91 104.5 1250 120.5 100.0 20.83 -3.91 248.4

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10148/C Sample Type
Depth (m): - -

Position: Phase 2 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 39

Cohesion (kPa) 0

100 200 400

1716 1716 1716

22.5

2.5 4.2 6.7

73.4 157.3 334.9

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)

21.1 21.7
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10150/a -

Depth (m): - Sample Type:
Position: Phase 3 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 25.69 Normal Stress (kPa) 200 MC at Test (%) 24.29 Normal Stress (kPa) 400 MC at Test (%) 25.38

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1303 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1312 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1313

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 10.2 100.0 0.83 -3.91 21.4 50 17.2 100.0 0.83 -3.91 36.3 50 36 100.0 0.83 -3.91 74.2

100 13.8 100.0 1.67 -3.91 28.9 100 24 100.0 1.67 -3.91 50.7 100 54 100.0 1.67 -3.91 111.3

150 17.2 100.0 2.50 -3.91 36.1 150 28.2 100.0 2.50 -3.91 59.5 150 66 100.0 2.50 -3.91 136.0

200 18.2 100.0 3.33 -3.91 38.2 200 32.2 100.0 3.33 -3.91 68.0 200 74.2 100.0 3.33 -3.91 152.9

250 18.8 100.0 4.17 -3.91 39.4 250 36 100.0 4.17 -3.91 76.0 250 82.2 100.0 4.17 -3.91 169.4

300 20.2 100.0 5.00 -3.91 42.4 300 38.8 100.0 5.00 -3.91 81.9 300 89.2 100.0 5.00 -3.91 183.9

350 21.8 100.0 5.83 -3.91 45.7 350 41.2 100.0 5.83 -3.91 87.0 350 96.5 100.0 5.83 -3.91 198.9

400 22.5 100.0 6.67 -3.91 47.2 400 42 100.0 6.67 -3.91 88.7 400 101.2 100.0 6.67 -3.91 208.6

450 23.8 100.0 7.50 -3.91 49.9 450 45.2 100.0 7.50 -3.91 95.4 450 106 100.0 7.50 -3.91 218.5

500 24 100.0 8.33 -3.91 50.3 500 47 100.0 8.33 -3.91 99.2 500 109.2 100.0 8.33 -3.91 225.1

550 24.2 100.0 9.17 -3.91 50.8 550 48.2 100.0 9.17 -3.91 101.8 550 112.8 100.0 9.17 -3.91 232.5

600 24.2 100.0 10.00 -3.91 50.8 600 49 100.0 10.00 -3.91 103.4 600 116 100.0 10.00 -3.91 239.1

650 25 100.0 10.83 -3.91 52.4 650 49.8 100.0 10.83 -3.91 105.1 650 117.5 100.0 10.83 -3.91 242.2

700 25 100.0 11.67 -3.91 52.4 700 49.8 100.0 11.67 -3.91 105.1 700 120 100.0 11.67 -3.91 247.3

750 25 100.0 12.50 -3.91 52.4 750 50 100.0 12.50 -3.91 105.6 750 121 100.0 12.50 -3.91 249.4

800 24.2 100.0 13.33 -3.91 50.8 800 49.8 100.0 13.33 -3.91 105.1 800 121.3 100.0 13.33 -3.91 250.0

850 23.5 100.0 14.17 -3.91 49.3 850 49.2 100.0 14.17 -3.91 103.9 850 120.3 100.0 14.17 -3.91 248.0

900 23 100.0 15.00 -3.91 48.2 900 49 100.0 15.00 -3.91 103.4 900 120 100.0 15.00 -3.91 247.3

950 23 100.0 15.83 -3.91 48.2 950 48.9 100.0 15.83 -3.91 103.2 950 117 100.0 15.83 -3.91 241.2

1000 23 100.0 16.67 -3.91 48.2 1000 48.2 100.0 16.67 -3.91 101.8 1000 116 100.0 16.67 -3.91 239.1

1050 23 100.0 17.50 -3.91 48.2 1050 48.2 100.0 17.50 -3.91 101.8 1050 115.2 100.0 17.50 -3.91 237.4

1100 22.8 100.0 18.33 -3.91 47.8 1100 48 100.0 18.33 -3.91 101.3 1100 114.8 100.0 18.33 -3.91 236.6

1150 22.8 100.0 19.17 -3.91 47.8 1150 47.5 100.0 19.17 -3.91 100.3 1150 114 100.0 19.17 -3.91 235.0

1200 22.8 100.0 20.00 -3.91 47.8 1200 47.5 100.0 20.00 -3.91 100.3 1200 114.5 100.0 20.00 -3.91 236.0

1250 22.8 100.0 20.83 -3.91 47.8 1250 47.2 100.0 20.83 -3.91 99.6 1250 114.8 100.0 20.83 -3.91 236.6

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10150/a Sample Type
Depth (m): - -

Position: Phase 3 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 31

Cohesion (kPa) 0
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52.4 105.6 250.0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10150/B -

Depth (m): - Sample Type:
Position: Phase 3 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 24.33 Normal Stress (kPa) 200 MC at Test (%) 24.82 Normal Stress (kPa) 400 MC at Test (%) 24.78

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1474 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1487 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1489

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 12.8 100.0 0.83 -3.91 26.8 50 23.2 100.0 0.83 -3.91 49.0 50 37.2 100.0 0.83 -3.91 76.7

100 17 100.0 1.67 -3.91 35.7 100 32.5 100.0 1.67 -3.91 68.6 100 57.8 100.0 1.67 -3.91 119.1

150 20 100.0 2.50 -3.91 41.9 150 39 100.0 2.50 -3.91 82.3 150 73 100.0 2.50 -3.91 150.5

200 22.2 100.0 3.33 -3.91 46.6 200 43.8 100.0 3.33 -3.91 92.5 200 85.2 100.0 3.33 -3.91 175.6

250 23.2 100.0 4.17 -3.91 48.7 250 47.5 100.0 4.17 -3.91 100.3 250 96 100.0 4.17 -3.91 197.9

300 24.5 100.0 5.00 -3.91 51.4 300 50.2 100.0 5.00 -3.91 106.0 300 105 100.0 5.00 -3.91 216.4

350 25.2 100.0 5.83 -3.91 52.9 350 52 100.0 5.83 -3.91 109.8 350 110.5 100.0 5.83 -3.91 227.8

400 26 100.0 6.67 -3.91 54.5 400 53.5 100.0 6.67 -3.91 112.9 400 116 100.0 6.67 -3.91 239.1

450 26 100.0 7.50 -3.91 54.5 450 54 100.0 7.50 -3.91 114.0 450 120.8 100.0 7.50 -3.91 249.0

500 26 100.0 8.33 -3.91 54.5 500 53.5 100.0 8.33 -3.91 112.9 500 125 100.0 8.33 -3.91 257.6

550 25.5 100.0 9.17 -3.91 53.5 550 51.8 100.0 9.17 -3.91 109.4 550 129 100.0 9.17 -3.91 265.9

600 25 100.0 10.00 -3.91 52.4 600 50.8 100.0 10.00 -3.91 107.2 600 130.8 100.0 10.00 -3.91 269.6

650 24.2 100.0 10.83 -3.91 50.8 650 49.5 100.0 10.83 -3.91 104.5 650 132 100.0 10.83 -3.91 272.1

700 25 100.0 11.67 -3.91 52.4 700 49.2 100.0 11.67 -3.91 103.9 700 130 100.0 11.67 -3.91 267.9

750 25 100.0 12.50 -3.91 52.4 750 49.2 100.0 12.50 -3.91 103.9 750 126 100.0 12.50 -3.91 259.7

800 24.2 100.0 13.33 -3.91 50.8 800 49.2 100.0 13.33 -3.91 103.9 800 120.8 100.0 13.33 -3.91 249.0

850 24 100.0 14.17 -3.91 50.3 850 49.2 100.0 14.17 -3.91 103.9 850 119 100.0 14.17 -3.91 245.3

900 24 100.0 15.00 -3.91 50.3 900 49.2 100.0 15.00 -3.91 103.9 900 119.5 100.0 15.00 -3.91 246.3

950 24 100.0 15.83 -3.91 50.3 950 49 100.0 15.83 -3.91 103.4 950 119 100.0 15.83 -3.91 245.3

1000 23 100.0 16.67 -3.91 48.2 1000 49 100.0 16.67 -3.91 103.4 1000 119.2 100.0 16.67 -3.91 245.7

1050 24 100.0 17.50 -3.91 50.3 1050 48.2 100.0 17.50 -3.91 101.8 1050 118.2 100.0 17.50 -3.91 243.6

1100 24 100.0 18.33 -3.91 50.3 1100 49 100.0 18.33 -3.91 103.4 1100 117.2 100.0 18.33 -3.91 241.6

1150 23.8 100.0 19.17 -3.91 49.9 1150 49.2 100.0 19.17 -3.91 103.9 1150 117.5 100.0 19.17 -3.91 242.2

1200 24 100.0 20.00 -3.91 50.3 1200 49 100.0 20.00 -3.91 103.4 1200 117.2 100.0 20.00 -3.91 241.6

1250 24 100.0 20.83 -3.91 50.3 1250 48.8 100.0 20.83 -3.91 103.0 1250 117.2 100.0 20.83 -3.91 241.6

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10150/B Sample Type
Depth (m): - -

Position: Phase 3 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 33

Cohesion (kPa) 0

100 200 400

1474 1487 1489

24.8

6.7 7.5 10.8

54.5 114.0 272.1

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)

24.3 24.8

Shear Stress vs Axial Strain

0

50

100

150

200

250

300

0.00 5.00 10.00 15.00 20.00 25.00

Shear Strain (%)

Sh
ea

r S
tr

es
s 

(k
N

/m
2 )

Test1 Test2 Test3

Normal vs Shear Stress

0

50

100

150

200

250

300

0 50 100 150 200 250 300 350 400 450 500

Normal Stress (kPa)

Sh
ea

r S
tr

es
s 

(k
Pa

)



CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project Durban Harbour Berth Deepening

Ref no. 5480 Description:
Lab no. 10150/c -

Depth (m): - Sample Type:
Position: Phase 3 Fill -

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 21.50 Normal Stress (kPa) 200 MC at Test (%) 21.42 Normal Stress (kPa) 400 MC at Test (%) 21.34

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1673 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1673 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1673

Area (cm
2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16 Area (cm

2
) 36 Volume at Test (cm

3
) 92.16

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 18 100.0 0.83 -3.91 37.8 50 28.2 100.0 0.83 -3.91 59.5 50 38 100.0 0.83 -3.91 78.3

100 28.2 100.0 1.67 -3.91 59.1 100 42.2 100.0 1.67 -3.91 89.1 100 69.5 100.0 1.67 -3.91 143.2

150 32.2 100.0 2.50 -3.91 67.5 150 55.5 100.0 2.50 -3.91 117.2 150 90.85 100.0 2.50 -3.91 187.3

200 33 100.0 3.33 -3.91 69.2 200 63.5 100.0 3.33 -3.91 134.1 200 113 100.0 3.33 -3.91 232.9

250 32.8 100.0 4.17 -3.91 68.8 250 66.2 100.0 4.17 -3.91 139.8 250 131.5 100.0 4.17 -3.91 271.0

300 31 100.0 5.00 -3.91 65.0 300 66.8 100.0 5.00 -3.91 141.0 300 145 100.0 5.00 -3.91 298.9

350 29 100.0 5.83 -3.91 60.8 350 65 100.0 5.83 -3.91 137.2 350 154.5 100.0 5.83 -3.91 318.4

400 27 100.0 6.67 -3.91 56.6 400 60.8 100.0 6.67 -3.91 128.4 400 161 100.0 6.67 -3.91 331.8

450 26 100.0 7.50 -3.91 54.5 450 55.5 100.0 7.50 -3.91 117.2 450 163 100.0 7.50 -3.91 336.0

500 25.8 100.0 8.33 -3.91 54.1 500 54 100.0 8.33 -3.91 114.0 500 161 100.0 8.33 -3.91 331.8

550 25.5 100.0 9.17 -3.91 53.5 550 52.8 100.0 9.17 -3.91 111.5 550 151 100.0 9.17 -3.91 311.2

600 25.5 100.0 10.00 -3.91 53.5 600 52 100.0 10.00 -3.91 109.8 600 141 100.0 10.00 -3.91 290.6

650 25.8 100.0 10.83 -3.91 54.1 650 51 100.0 10.83 -3.91 107.7 650 135 100.0 10.83 -3.91 278.3

700 25.2 100.0 11.67 -3.91 52.9 700 51 100.0 11.67 -3.91 107.7 700 130 100.0 11.67 -3.91 267.9

750 25.2 100.0 12.50 -3.91 52.9 750 50.2 100.0 12.50 -3.91 106.0 750 127.5 100.0 12.50 -3.91 262.8

800 25 100.0 13.33 -3.91 52.4 800 50 100.0 13.33 -3.91 105.6 800 126 100.0 13.33 -3.91 259.7

850 24.5 100.0 14.17 -3.91 51.4 850 50 100.0 14.17 -3.91 105.6 850 125.5 100.0 14.17 -3.91 258.7

900 24.2 100.0 15.00 -3.91 50.8 900 50 100.0 15.00 -3.91 105.6 900 125.5 100.0 15.00 -3.91 258.7

950 24.2 100.0 15.83 -3.91 50.8 950 50 100.0 15.83 -3.91 105.6 950 125.5 100.0 15.83 -3.91 258.7

1000 24 100.0 16.67 -3.91 50.3 1000 49.8 100.0 16.67 -3.91 105.1 1000 125 100.0 16.67 -3.91 257.6

1050 23.8 100.0 17.50 -3.91 49.9 1050 49 100.0 17.50 -3.91 103.4 1050 124.5 100.0 17.50 -3.91 256.6

1100 23.8 100.0 18.33 -3.91 49.9 1100 48.9 100.0 18.33 -3.91 103.2 1100 123.8 100.0 18.33 -3.91 255.2

1150 23.2 100.0 19.17 -3.91 48.7 1150 48.8 100.0 19.17 -3.91 103.0 1150 123 100.0 19.17 -3.91 253.5

1200 23.2 100.0 20.00 -3.91 48.7 1200 48.8 100.0 20.00 -3.91 103.0 1200 122 100.0 20.00 -3.91 251.5

1250 23.2 100.0 20.83 -3.91 48.7 1250 48.5 100.0 20.83 -3.91 102.4 1250 122 100.0 20.83 -3.91 251.5

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0

100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0 100.0 0.00 -3.91 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project Durban Harbour Berth Deepening

Ref no. 5480

Lab no. 10150/c Sample Type
Depth (m): - -

Position: Phase 3 Fill Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 39

Cohesion (kPa) 0
69.2 141.0 336.0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2)
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CONSOLIDATEDDRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ Harbour - O/D No. 09822

Ref no. 5364 Description:
Lab no. 07089 -

Depth (m): - Sample Type:
Position: 4501 Recompated to 90% of MOD.

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 13.5 Normal Stress (kPa) 200 MC at Test (%) 13.5 Normal Stress (kPa) 400 MC at Test (%) 13.5

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1538.1 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1538.1 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1538.1

Area (cm
2
) 36 Volume at Test (cm

3
) 90.504 Area (cm

2
) 36 Volume at Test (cm

3
) 89.532 Area (cm

2
) 36 Volume at Test (cm

3
) 89.28

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 16.8 994 0.6 0.83 -0.02 35.2 50 25 995 0.5 0.83 -0.02 52.8 50 39 998 0.2 0.83 -0.01 80.4

100 23.8 993 0.7 1.67 -0.03 49.9 100 37.2 989 1.1 1.67 -0.04 78.5 100 67 991 0.9 1.67 -0.04 138.1

150 26.5 993 0.7 2.50 -0.03 55.6 150 44 986 1.4 2.50 -0.06 92.9 150 84.2 986 1.4 2.50 -0.06 173.5

200 28.2 992 0.8 3.33 -0.03 59.1 200 50.2 985 1.5 3.33 -0.06 106.0 200 101.5 982 1.8 3.33 -0.07 209.2

250 28.5 982 1.8 4.17 -0.07 59.8 250 52.2 984 1.6 4.17 -0.06 110.2 250 108.5 981 1.9 4.17 -0.08 223.6

300 28.5 981 1.9 5.00 -0.08 59.8 300 54.5 980 2.0 5.00 -0.08 115.1 300 119.8 978 2.2 5.00 -0.09 246.9

350 28 980 2.0 5.83 -0.08 58.7 350 55 980 2.0 5.83 -0.08 116.1 350 126.2 977 2.3 5.83 -0.09 260.1

400 27.2 980 2.0 6.67 -0.08 57.0 400 55 980 2.0 6.67 -0.08 116.1 400 129.5 977 2.3 6.67 -0.09 266.9

450 26.8 980 2.0 7.50 -0.08 56.2 450 55 980 2.0 7.50 -0.08 116.1 450 130.2 976 2.4 7.50 -0.10 268.4

500 26.8 980 2.0 8.33 -0.08 56.2 500 54.2 980 2.0 8.33 -0.08 114.4 500 127.8 976 2.4 8.33 -0.10 263.4

550 26.8 980 2.0 9.17 -0.08 56.2 550 53.5 980 2.0 9.17 -0.08 112.9 550 127.2 976 2.4 9.17 -0.10 262.2

600 26.8 980 2.0 10.00 -0.08 56.2 600 54.2 980 2.0 10.00 -0.08 114.4 600 126.2 976 2.4 10.00 -0.10 260.1

650 26.8 980 2.0 10.83 -0.08 56.2 650 53.2 980 2.0 10.83 -0.08 112.3 650 122.8 972 2.8 10.83 -0.11 253.1

700 26.8 980 2.0 11.67 -0.08 56.2 700 53 979 2.1 11.67 -0.08 111.9 700 124.8 971 2.9 11.67 -0.12 257.2

750 26.5 980 2.0 12.50 -0.08 55.6 750 53 979 2.1 12.50 -0.08 111.9 750 125.2 970 3.0 12.50 -0.12 258.1

800 27 980 2.0 13.33 -0.08 56.6 800 53 979 2.1 13.33 -0.08 111.9 800 124.5 969 3.1 13.33 -0.12 256.6

850 27.2 980 2.0 14.17 -0.08 57.0 850 53 978 2.2 14.17 -0.09 111.9 850 122.2 967 3.3 14.17 -0.13 251.9

900 27.2 980 2.0 15.00 -0.08 57.0 900 53 976 2.4 15.00 -0.10 111.9 900 123.2 965 3.5 15.00 -0.14 253.9

950 27.2 980 2.0 15.83 -0.08 57.0 950 53 975 2.5 15.83 -0.10 111.9 950 123 964 3.6 15.83 -0.14 253.5

1000 27.2 978 2.2 16.67 -0.09 57.0 1000 53 974 2.6 16.67 -0.10 111.9 1000 123 963 3.7 16.67 -0.15 253.5

1050 27.8 975 2.5 17.50 -0.10 58.3 1050 53 972 2.8 17.50 -0.11 111.9 1050 121.2 961 3.9 17.50 -0.16 249.8

1100 27.8 974 2.6 18.33 -0.10 58.3 1100 53 970 3.0 18.33 -0.12 111.9 1100 122 959 4.1 18.33 -0.16 251.5

1150 28 973 2.7 19.17 -0.11 58.7 1150 53 968 3.2 19.17 -0.13 111.9 1150 121 957 4.3 19.17 -0.17 249.4

1200 28 973 2.7 20.00 -0.11 58.7 1200 53 966 3.4 20.00 -0.14 111.9 1200 121.2 956 4.4 20.00 -0.18 249.8

1250 28 972 2.8 20.83 -0.11 58.7 1250 53 965 3.5 20.83 -0.14 111.9 1250 120.5 954 4.6 20.83 -0.18 248.4

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ Harbour - O/D No. 09822

Ref no. 5364

Lab no. 07089 Sample Type
Depth (m): - Recompated to 90% of MOD.

Position: 4501 Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 33

Cohesion (kPa) 0

100 200 400

1538 1538 1538

13.5 13.5 13.5

4.2 5.8 7.5

Shear Stress (kN/m2) 59.8 116.1 268.4

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress vs Axial Strain
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364 Description:
Lab no. 07089 -

Depth (m): - Sample Type:
Position: 4501 Recompacted to 93% of MOD.

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 13.5 Normal Stress (kPa) 200 MC at Test (%) 13.5 Normal Stress (kPa) 400 MC at Test (%) 13.5

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1589.37 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1589.37 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1589.37

Area (cm
2
) 36 Volume at Test (cm

3
) 90.252 Area (cm

2
) 36 Volume at Test (cm

3
) 90.324 Area (cm

2
) 36 Volume at Test (cm

3
) 88.56

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 16.2 995 0.5 0.83 -0.02 34.0 50 24.2 995 0.5 0.83 -0.02 51.1 50 48 999 0.1 0.83 0.00 98.9

100 24.2 992 0.8 1.67 -0.03 50.8 100 40.2 990 1.0 1.67 -0.04 84.9 100 67.8 995 0.5 1.67 -0.02 139.7

150 27.2 992 0.8 2.50 -0.03 57.0 150 47.2 989 1.1 2.50 -0.04 99.6 150 81.8 992 0.8 2.50 -0.03 168.6

200 30.2 992 0.8 3.33 -0.03 63.3 200 54.2 989 1.1 3.33 -0.04 114.4 200 106 988 1.2 3.33 -0.05 218.5

250 31 991 0.9 4.17 -0.04 65.0 250 57 988 1.2 4.17 -0.05 120.3 250 117 985 1.5 4.17 -0.06 241.2

300 30.5 990 1.0 5.00 -0.04 64.0 300 57.5 988 1.2 5.00 -0.05 121.4 300 125 985 1.5 5.00 -0.06 257.6

350 29.5 990 1.0 5.83 -0.04 61.9 350 57.8 985 1.5 5.83 -0.06 122.0 350 132.5 984 1.6 5.83 -0.06 273.1

400 28.5 990 1.0 6.67 -0.04 59.8 400 57.2 985 1.5 6.67 -0.06 120.8 400 136 983 1.7 6.67 -0.07 280.3

450 27 990 1.0 7.50 -0.04 56.6 450 56.8 982 1.8 7.50 -0.07 119.9 450 137 982 1.8 7.50 -0.07 282.4

500 27 990 1.0 8.33 -0.04 56.6 500 55.8 982 1.8 8.33 -0.07 117.8 500 137 981 1.9 8.33 -0.08 282.4

550 27 990 1.0 9.17 -0.04 56.6 550 55.2 982 1.8 9.17 -0.07 116.5 550 133.2 980 2.0 9.17 -0.08 274.5

600 27 990 1.0 10.00 -0.04 56.6 600 55.2 981 1.9 10.00 -0.08 116.5 600 132.8 978 2.2 10.00 -0.09 273.7

650 27.5 990 1.0 10.83 -0.04 57.7 650 55.5 980 2.0 10.83 -0.08 117.2 650 131.2 976 2.4 10.83 -0.10 270.4

700 27.8 989 1.1 11.67 -0.04 58.3 700 56 980 2.0 11.67 -0.08 118.2 700 131.2 972 2.8 11.67 -0.11 270.4

750 27.2 989 1.1 12.50 -0.04 57.0 750 56.2 980 2.0 12.50 -0.08 118.6 750 127 970 3.0 12.50 -0.12 261.8

800 27.2 988 1.2 13.33 -0.05 57.0 800 56.8 980 2.0 13.33 -0.08 119.9 800 127 968 3.2 13.33 -0.13 261.8

850 27.2 987 1.3 14.17 -0.05 57.0 850 56.8 979 2.1 14.17 -0.08 119.9 850 128 967 3.3 14.17 -0.13 263.8

900 27.5 987 1.3 15.00 -0.05 57.7 900 56.8 978 2.2 15.00 -0.09 119.9 900 128 967 3.3 15.00 -0.13 263.8

950 27.2 986 1.4 15.83 -0.06 57.0 950 56.2 977 2.3 15.83 -0.09 118.6 950 125.2 964 3.6 15.83 -0.14 258.1

1000 27.2 985 1.5 16.67 -0.06 57.0 1000 56.2 975 2.5 16.67 -0.10 118.6 1000 124.5 963 3.7 16.67 -0.15 256.6

1050 27.2 985 1.5 17.50 -0.06 57.0 1050 56 973 2.7 17.50 -0.11 118.2 1050 123.2 959 4.1 17.50 -0.16 253.9

1100 27 985 1.5 18.33 -0.06 56.6 1100 56 973 2.7 18.33 -0.11 118.2 1100 123.2 959 4.1 18.33 -0.16 253.9

1150 27.2 985 1.5 19.17 -0.06 57.0 1150 56 972 2.8 19.17 -0.11 118.2 1150 122.8 958 4.2 19.17 -0.17 253.1

1200 27.2 984 1.6 20.00 -0.06 57.0 1200 55.5 971 2.9 20.00 -0.12 117.2 1200 122.2 958 4.2 20.00 -0.17 251.9

1250 27.2 983 1.7 20.83 -0.07 57.0 1250 55.5 970 3.0 20.83 -0.12 117.2 1250 121 953 4.7 20.83 -0.19 249.4

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0

100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0 100.0 0.00 -3.99 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364

Lab no. 07089 Sample Type
Depth (m): - Recompacted to 93% of MOD.

Position: 4501 Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 34

Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 65.0 122.0 282.4

13.5 13.5 13.5
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364 Description:
Lab no. 07089 -

Depth (m): - Sample Type:
Position: 4501 Recompacted to 95% of MOD.

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 13.5 Normal Stress (kPa) 200 MC at Test (%) 13.5 Normal Stress (kPa) 400 MC at Test (%) 13.5

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1623.55 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1623.55 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1623.55

Area (cm
2
) 36 Volume at Test (cm

3
) 90.432 Area (cm

2
) 36 Volume at Test (cm

3
) 90.36 Area (cm

2
) 36 Volume at Test (cm

3
) 89.748

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 16.4 998 0.2 0.83 -0.01 34.4 50 26.8 998 0.2 0.83 -0.01 56.6 50 33.1 1000 0.0 0.83 0.00 68.2

100 24.1 996 0.4 1.67 -0.02 50.5 100 42.7 993 0.7 1.67 -0.03 90.1 100 57.1 995 0.5 1.67 -0.02 117.7

150 27.8 999 0.1 2.50 0.00 58.3 150 53.8 991 0.9 2.50 -0.04 113.6 150 76.6 990 1.0 2.50 -0.04 157.9

200 29 1003 -0.3 3.33 0.01 60.8 200 59 993 0.7 3.33 -0.03 124.6 200 94.1 984 1.6 3.33 -0.06 194.0

250 29.1 1008 -0.8 4.17 0.03 61.0 250 61.4 997 0.3 4.17 -0.01 129.6 250 108.8 979 2.1 4.17 -0.08 224.2

300 29 1011 -1.1 5.00 0.04 60.8 300 60.2 1003 -0.3 5.00 0.01 127.1 300 124.1 974 2.6 5.00 -0.10 255.8

350 28.9 1011 -1.1 5.83 0.04 60.6 350 58.6 1006 -0.6 5.83 0.02 123.7 350 132 972 2.8 5.83 -0.11 272.1

400 28.9 1013 -1.3 6.67 0.05 60.6 400 57.9 1008 -0.8 6.67 0.03 122.2 400 140 969 3.1 6.67 -0.12 288.6

450 29.5 1014 -1.4 7.50 0.06 61.9 450 57 1008 -0.8 7.50 0.03 120.3 450 143.4 968 3.2 7.50 -0.13 295.6

500 29.5 1014 -1.4 8.33 0.06 61.9 500 57 1008 -0.8 8.33 0.03 120.3 500 144.1 967 3.3 8.33 -0.13 297.0

550 29.6 1013 -1.3 9.17 0.05 62.1 550 56.9 1008 -0.8 9.17 0.03 120.1 550 140 963 3.7 9.17 -0.15 288.6

600 30 1013 -1.3 10.00 0.05 62.9 600 57.2 1008 -0.8 10.00 0.03 120.8 600 138 965 3.5 10.00 -0.14 284.4

700 29.3 1012 -1.2 11.67 0.05 61.4 700 57.1 1007 -0.7 11.67 0.03 120.5 700 130.3 963 3.7 11.67 -0.15 268.6

800 30.2 1011 -1.1 13.33 0.04 63.3 800 57.1 1005 -0.5 13.33 0.02 120.5 800 129.9 962 3.8 13.33 -0.15 267.7

900 30.3 1009 -0.9 15.00 0.04 63.5 900 56.7 1004 -0.4 15.00 0.02 119.7 900 127.5 957 4.3 15.00 -0.17 262.8

1000 30.3 1007 -0.7 16.67 0.03 63.5 1000 56.7 1004 -0.4 16.67 0.02 119.7 1000 125.7 955 4.5 16.67 -0.18 259.1

1100 30.2 1005 -0.5 18.33 0.02 63.3 1100 56.5 1004 -0.4 18.33 0.02 119.3 1100 124.1 953 4.7 18.33 -0.19 255.8

1200 30 1005 -0.5 20.00 0.02 62.9 1200 56.5 1004 -0.4 20.00 0.02 119.3 1200 124 952 4.8 20.00 -0.19 255.6

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0

100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0 100.0 0.00 -3.98 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364

Lab no. 07089 Sample Type
Depth (m): - Recompacted to 95% of MOD.

Position: 4501 Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 36

Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 63.5 129.6 297.0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364 Description:
Lab no. 07089 -

Depth (m): - Sample Type:
Position: 4501 Recompacted to 98% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 13.5 Normal Stress (kPa) 200 MC at Test (%) 13.5 Normal Stress (kPa) 400 MC at Test (%) 13.5

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1674.82 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1674.82 Prooving Ring Factor 75.5 Dry Density (kg/m

3
) 1674.82

Area (cm
2
) 36 Volume at Test (cm

3
) 91.224 Area (cm

2
) 36 Volume at Test (cm

3
) 90.36 Area (cm

2
) 36 Volume at Test (cm

3
) 89.064

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 19.3 1001 -0.1 0.83 0.00 40.5 50 25 998 0.2 0.83 -0.01 52.8 50 35.4 1000 0.0 0.83 0.00 74.2

100 29.8 1004 -0.4 1.67 0.02 62.5 100 44.3 997 0.3 1.67 -0.01 93.5 100 62.4 996 0.4 1.67 -0.02 130.9

200 34.1 1021 -2.1 3.33 0.08 71.5 200 66.1 1004 -0.4 3.33 0.02 139.5 200 109.1 987 1.3 3.33 -0.05 228.8

250 32.7 1029 -2.9 4.17 0.11 68.6 250 69.3 1013 -1.3 4.17 0.05 146.3 250 128.7 985 1.5 4.17 -0.06 269.9

300 30.3 1036 -3.6 5.00 0.14 63.5 300 69.7 1022 -2.2 5.00 0.09 147.1 300 143 984 1.6 5.00 -0.06 299.9

370 28.2 1039 -3.9 6.17 0.15 59.1 365 66.9 1032 -3.2 6.08 0.13 141.2 360 152.9 986 1.4 6.00 -0.06 320.7

400 28 1041 -4.1 6.67 0.16 58.7 400 65 1036 -3.6 6.67 0.14 137.2 400 156.7 987 1.3 6.67 -0.05 328.6

450 27.7 1042 -4.2 7.50 0.17 58.1 450 62.5 1039 -3.9 7.50 0.15 131.9 450 158 991 0.9 7.50 -0.04 331.4

500 28.5 1042 -4.2 8.33 0.17 59.8 550 58.2 1042 -4.2 9.17 0.17 122.9 500 153 996 0.4 8.33 -0.02 320.9

550 28.3 1042 -4.2 9.17 0.17 59.4 600 56 1042 -4.2 10.00 0.17 118.2 550 144 998 0.2 9.17 -0.01 302.0

600 28.1 1042 -4.2 10.00 0.17 58.9 650 54.9 1041 -4.1 10.83 0.16 115.9 600 137.8 997 0.3 10.00 -0.01 289.0

650 28.3 1042 -4.2 10.83 0.17 59.4 800 54.8 1038 -3.8 13.33 0.15 115.7 650 136.8 995 0.5 10.83 -0.02 286.9

800 27.8 1041 -4.1 13.33 0.16 58.3 900 55.1 1037 -3.7 15.00 0.15 116.3 800 140.4 989 1.1 13.33 -0.04 294.5

900 28.2 1040 -4.0 15.00 0.16 59.1 1000 54.9 1034 -3.4 16.67 0.13 115.9 900 142 986 1.4 15.00 -0.06 297.8

1000 28.4 1040 -4.0 16.67 0.16 59.6 1200 54.9 1030 -3.0 20.00 0.12 115.9 1000 142.8 983 1.7 16.67 -0.07 299.5

1100 28.1 1039 -3.9 18.33 0.15 58.9 100.0 0.00 -3.95 0.0 1100 143.1 981 1.9 18.33 -0.07 300.1

1200 28.1 1038 -3.8 20.00 0.15 58.9 100.0 0.00 -3.95 0.0 1200 141.4 979 2.1 20.00 -0.08 296.5

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364

Lab no. 07089 Sample Type
Depth (m): - Recompacted to 98% of MOD

Position: 4501 Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 39

Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 71.5 147.1 331.4
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364 Description:
Lab no. 07089 -

Depth (m): - Sample Type:
Position: 4501 Recompacted to 100% of MOD.

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 13.5 Normal Stress (kPa) 200 MC at Test (%) 13.5 Normal Stress (kPa) 400 MC at Test (%) 13.5

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1709 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1709 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1709

Area (cm
2
) 36 Volume at Test (cm

3
) 91.116 Area (cm

2
) 36 Volume at Test (cm

3
) 90.648 Area (cm

2
) 36 Volume at Test (cm

3
) 90

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 17 1002 -0.2 0.83 0.01 35.7 50 29.8 999 0.1 0.83 0.00 62.9 50 36.8 1003 -0.3 0.83 0.01 75.8

100 27.8 1004 -0.4 1.67 0.02 58.3 100 51.6 999 0.1 1.67 0.00 108.9 100 68.7 1007 -0.7 1.67 0.03 141.6

150 35.3 1011 -1.1 2.50 0.04 74.0 150 68 1003 -0.3 2.50 0.01 143.6 150 96 1010 -1.0 2.50 0.04 197.9

200 39.2 1023 -2.3 3.33 0.09 82.2 200 77.9 1012 -1.2 3.33 0.05 164.5 200 122 1010 -1.0 3.33 0.04 251.5

250 40.1 1037 -3.7 4.17 0.15 84.1 250 80.5 1024 -2.4 4.17 0.09 169.9 250 144.8 1012 -1.2 4.17 0.05 298.4

300 37.2 1049 -4.9 5.00 0.19 78.0 300 79.4 1038 -3.8 5.00 0.15 167.6 300 161.4 1016 -1.6 5.00 0.06 332.7

350 33.6 1057 -5.7 5.83 0.23 70.5 350 74.7 1049 -4.9 5.83 0.19 157.7 350 172.2 1023 -2.3 5.83 0.09 354.9

400 31.8 1060 -6.0 6.67 0.24 66.7 400 67.8 1056 -5.6 6.67 0.22 143.1 400 176 1032 -3.2 6.67 0.13 362.8

450 29.3 1063 -6.3 7.50 0.25 61.4 450 65.3 1057 -5.7 7.50 0.23 137.9 450 170.8 1044 -4.4 7.50 0.17 352.0

500 28.9 1064 -6.4 8.33 0.25 60.6 500 65.3 1058 -5.8 8.33 0.23 137.9 500 162 1052 -5.2 8.33 0.21 333.9

600 28.6 1064 -6.4 10.00 0.25 60.0 600 65.9 1059 -5.9 10.00 0.23 139.1 600 142.9 1057 -5.7 10.00 0.23 294.5

700 28.8 1064 -6.4 11.67 0.25 60.4 700 66.4 1059 -5.9 11.67 0.23 140.2 700 142.8 1058 -5.8 11.67 0.23 294.3

800 28.3 1065 -6.5 13.33 0.26 59.4 800 65.9 1059 -5.9 13.33 0.23 139.1 800 143.9 1058 -5.8 13.33 0.23 296.6

1000 28.2 1065 -6.5 16.67 0.26 59.1 900 65.1 1058 -5.8 15.00 0.23 137.4 900 143.6 1058 -5.8 15.00 0.23 296.0

1100 28.2 1063 -6.3 18.33 0.25 59.1 1000 62.8 1056 -5.6 16.67 0.22 132.6 1000 144 1060 -6.0 16.67 0.24 296.8

1200 28.2 1062 -6.2 20.00 0.24 59.1 1100 61.2 1054 -5.4 18.33 0.21 129.2 1100 143.5 1058 -5.8 18.33 0.23 295.8

1250 28.2 1061 -6.1 20.83 0.24 59.1 1200 60.8 1049 -4.9 20.00 0.19 128.4 1200 143.5 1054 -5.4 20.00 0.21 295.8

100.0 0.00 -3.95 0.0 1250 60.5 1049 -4.9 20.83 0.19 127.7 1250 142.5 1054 -5.4 20.83 0.21 293.7

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0

100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0 100.0 0.00 -3.95 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ. Harbour - O/D No. 09822

Ref no. 5364

Lab no. 07089 Sample Type
Depth (m): - Recompacted to 100% of MOD.

Position: 4501 Description:
-

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 42

Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 84.1 169.9 362.8
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ - Durban Harbour O/D No. 10219

Ref no. 5449

Lab no. 10013 a Relative Density: 2.732

Depth (m): - Sample Type:
Position: 6081 Recompacted to 93% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 14.0 Normal Stress (kPa) 200 MC at Test (%) 14.0 Normal Stress (kPa) 400 MC at Test (%) 14.0

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1512.18 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1512.18 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1512.18

Area (cm
2
) 36 Volume at Test (cm

3
) 90.612 Area (cm

2
) 36 Volume at Test (cm

3
) 90.36 Area (cm

2
) 36 Volume at Test (cm

3
) 88.56

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

50 22.5 996 0.4 0.83 -0.02 47.2 50 28 999 0.1 0.83 0.00 59.1 50 51.5 998 0.2 0.83 -0.01 106.1

100 29 993 0.7 1.67 -0.03 60.8 100 42.5 997 0.3 1.67 -0.01 89.7 100 79.5 996 0.4 1.67 -0.02 163.9

150 31.2 992 0.8 2.50 -0.03 65.4 150 52.2 997 0.3 2.50 -0.01 110.2 150 105 996 0.4 2.50 -0.02 216.4

200 32 992 0.8 3.33 -0.03 67.1 200 57 995 0.5 3.33 -0.02 120.3 200 120 995 0.5 3.33 -0.02 247.3

250 32 991 0.9 4.17 -0.04 67.1 250 59.2 994 0.6 4.17 -0.02 125.0 250 128.2 992 0.8 4.17 -0.03 264.2

300 30.5 990 1.0 5.00 -0.04 64.0 300 60.2 994 0.6 5.00 -0.02 127.1 300 134 992 0.8 5.00 -0.03 276.2

350 30 989 1.1 5.83 -0.04 62.9 350 60.2 994 0.6 5.83 -0.02 127.1 350 134 991 0.9 5.83 -0.04 276.2

400 28.2 989 1.1 6.67 -0.04 59.1 400 59.8 993 0.7 6.67 -0.03 126.2 400 130.2 990 1.0 6.67 -0.04 268.4

450 27.2 989 1.1 7.50 -0.04 57.0 450 58 993 0.7 7.50 -0.03 122.4 450 125 988 1.2 7.50 -0.05 257.6

500 26.5 989 1.1 8.33 -0.04 55.6 500 55.2 993 0.7 8.33 -0.03 116.5 500 121 985 1.5 8.33 -0.06 249.4

550 27 988 1.2 9.17 -0.05 56.6 550 54 993 0.7 9.17 -0.03 114.0 550 117.2 985 1.5 9.17 -0.06 241.6

600 27 987 1.3 10.00 -0.05 56.6 600 54 993 0.7 10.00 -0.03 114.0 600 115.2 984 1.6 10.00 -0.06 237.4

650 26.5 987 1.3 10.83 -0.05 55.6 650 54 993 0.7 10.83 -0.03 114.0 650 115 984 1.6 10.83 -0.06 237.0

700 27.2 987 1.3 11.67 -0.05 57.0 700 54 993 0.7 11.67 -0.03 114.0 700 115 984 1.6 11.67 -0.06 237.0

750 27.2 987 1.3 12.50 -0.05 57.0 750 54 993 0.7 12.50 -0.03 114.0 750 114.2 984 1.6 12.50 -0.06 235.4

800 27 987 1.3 13.33 -0.05 56.6 800 54 993 0.7 13.33 -0.03 114.0 800 113.8 984 1.6 13.33 -0.06 234.6

850 27.2 987 1.3 14.17 -0.05 57.0 850 53.5 992 0.8 14.17 -0.03 112.9 850 113.5 984 1.6 14.17 -0.06 233.9

900 27 987 1.3 15.00 -0.05 56.6 900 53.2 992 0.8 15.00 -0.03 112.3 900 113.2 982 1.8 15.00 -0.07 233.3

950 27 983 1.7 15.83 -0.07 56.6 950 52.5 990 1.0 15.83 -0.04 110.8 950 112.8 980 2.0 15.83 -0.08 232.5

1000 27 982 1.8 16.67 -0.07 56.6 1000 52.2 990 1.0 16.67 -0.04 110.2 1000 112.5 980 2.0 16.67 -0.08 231.9

1050 27 982 1.8 17.50 -0.07 56.6 1150 51.9 984 1.6 19.17 -0.06 109.6 1050 112 976 2.4 17.50 -0.10 230.8

1167 26.8 978 2.2 19.45 -0.09 56.2 1200 52 984 1.6 20.00 -0.06 109.8 1180 111.1 971 2.9 19.67 -0.12 229.0

1200 27 977 2.3 20.00 -0.09 56.6 1250 52 984 1.6 20.83 -0.06 109.8 1200 112 971 2.9 20.00 -0.12 230.8

1250 27 972 2.8 20.83 -0.11 56.6 100.0 0.00 -3.97 0.0 1250 111 970 3.0 20.83 -0.12 228.8

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0

100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0 100.0 0.00 -3.97 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ - Durban Harbour O/D No. 10219

Ref no. 5449

Lab no. 10013 a Sample Type
Depth (m): - Recompacted to 93% of MOD

Position: 6081

Relative Density: 2.732

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 34

Cohesion (kPa) 0

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)

Shear Stress (kN/m2) 67.1 127.1 276.2

14.0 14.0 14.0

3.3 5.0 5.0
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CONSOLIDATED DRAINED SHEAR BOX TEST
TEST RESULTS
Project MSJ - Durban Harbour O/D No. 10219

Ref no. 5449

Lab no. 10013 b Relative Density: 2.732

Depth (m): - Sample Type:
Position: 6081 Recompacred to 95% of MOD

Test 1 Test 2 Test 3
Inputs Inputs Inputs

Normal Stress (kPa) 100 MC at Test (%) 14.0 Normal Stress (kPa) 200 MC at Test (%) 14.0 Normal Stress (kPa) 400 MC at Test (%) 14.0

Prooving Ring Factor 75.5 Dry Density (kg/m
3
) 1544.7 Prooving Ring Factor 76 Dry Density (kg/m

3
) 1544.7 Prooving Ring Factor 74.2 Dry Density (kg/m

3
) 1544.7

Area (cm
2
) 36 Volume at Test (cm

3
) 90.9 Area (cm

2
) 36 Volume at Test (cm

3
) 90.864 Area (cm

2
) 36 Volume at Test (cm

3
) 88.74

Volume (cm
3
) 92.16 Volume (cm

3
) 92.16 Volume (cm

3
) 92.16

Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear Strain Prooving Vertical Total Total    V/Vo Shear

Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress Guage Ring Gauge Strain Strain % Stress

(mm) kN/m
2

(mm) kN/m
2

(mm) kN/m
2

0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0 0 0 1000 0 0.00 0 0

70 24.8 995 0.5 1.17 -0.02 52.0 70 37 999 0.1 1.17 0.00 78.1 70 47 999 0.1 1.17 0.00 96.9

100 28.2 995 0.5 1.67 -0.02 59.1 100 45.26 998 0.2 1.67 -0.01 95.5 100 63 997 0.3 1.67 -0.01 129.9

160 31.2 995 0.5 2.67 -0.02 65.4 160 62.8 997 0.3 2.67 -0.01 132.6 162 95 995 0.5 2.70 -0.02 195.8

200 32.5 993 0.7 3.33 -0.03 68.2 200 64.2 994 0.6 3.33 -0.02 135.5 200 106 987 1.3 3.33 -0.05 218.5

250 32.5 991 0.9 4.17 -0.04 68.2 250 64 993 0.7 4.17 -0.03 135.1 250 123 984 1.6 4.17 -0.06 253.5

300 31.2 991 0.9 5.00 -0.04 65.4 300 63 992 0.8 5.00 -0.03 133.0 300 133.2 983 1.7 5.00 -0.07 274.5

350 30 990 1.0 5.83 -0.04 62.9 350 61 992 0.8 5.83 -0.03 128.8 350 136.2 983 1.7 5.83 -0.07 280.7

400 29 990 1.0 6.67 -0.04 60.8 400 59 992 0.8 6.67 -0.03 124.6 400 135 983 1.7 6.67 -0.07 278.3

450 29 990 1.0 7.50 -0.04 60.8 450 57 991 0.9 7.50 -0.04 120.3 500 117 983 1.7 8.33 -0.07 241.2

500 29 990 1.0 8.33 -0.04 60.8 500 56.5 991 0.9 8.33 -0.04 119.3 550 117 983 1.7 9.17 -0.07 241.2

550 29 990 1.0 9.17 -0.04 60.8 550 56.2 991 0.9 9.17 -0.04 118.6 600 118 982 1.8 10.00 -0.07 243.2

600 29 990 1.0 10.00 -0.04 60.8 600 56.5 990 1.0 10.00 -0.04 119.3 650 118 982 1.8 10.83 -0.07 243.2

650 29.2 989 1.1 10.83 -0.04 61.2 650 56.2 990 1.0 10.83 -0.04 118.6 700 119 982 1.8 11.67 -0.07 245.3

700 29 987 1.3 11.67 -0.05 60.8 700 56 990 1.0 11.67 -0.04 118.2 750 120 981 1.9 12.50 -0.08 247.3

750 29 986 1.4 12.50 -0.06 60.8 750 56.2 990 1.0 12.50 -0.04 118.6 800 120.5 980 2.0 13.33 -0.08 248.4

800 29.2 985 1.5 13.33 -0.06 61.2 800 56 990 1.0 13.33 -0.04 118.2 850 120.5 980 2.0 14.17 -0.08 248.4

850 29.2 984 1.6 14.17 -0.06 61.2 850 56 990 1.0 14.17 -0.04 118.2 900 120 980 2.0 15.00 -0.08 247.3

900 29.2 984 1.6 15.00 -0.06 61.2 900 55.8 990 1.0 15.00 -0.04 117.8 950 121 980 2.0 15.83 -0.08 249.4

950 29 981 1.9 15.83 -0.08 60.8 950 55.8 989 1.1 15.83 -0.04 117.8 1000 120 980 2.0 16.67 -0.08 247.3

1000 28.5 981 1.9 16.67 -0.08 59.8 1000 55.2 985 1.5 16.67 -0.06 116.5 1050 118.5 979 2.1 17.50 -0.08 244.2

1050 28.8 980 2.0 17.50 -0.08 60.4 1050 55.2 984 1.6 17.50 -0.06 116.5 1100 119.2 977 2.3 18.33 -0.09 245.7

1100 28.2 979 2.1 18.33 -0.08 59.1 1100 55 983 1.7 18.33 -0.07 116.1 1150 120 976 2.4 19.17 -0.10 247.3

1150 29 977 2.3 19.17 -0.09 60.8 1150 54 982 1.8 19.17 -0.07 114.0 1200 120 974 2.6 20.00 -0.10 247.3

1200 28.5 977 2.3 20.00 -0.09 59.8 1200 54.2 982 1.8 20.00 -0.07 114.4 1250 121.2 973 2.7 20.83 -0.11 249.8

1250 29.8 977 2.3 20.83 -0.09 62.5 1250 54.2 982 1.8 20.83 -0.07 114.4 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0

100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0 100.0 0.00 -3.96 0.0



CONSOLIDATED DRAINED SHEAR BOX TEST
Project MSJ - Durban Harbour O/D No. 10219

Ref no. 5449

Lab no. 10013 b Sample Type
Depth (m): - Recompacred to 95% of MOD

Position: 6081

Relative Density: 2.732

Test 1 Test 2 Test 3

Shear Strength Perameters

Angle of Internal Friction (�o) 35

Cohesion (kPa) 0

100 200 400

1545 1545 1545

14.0 14.0 14.0

3.3 3.3 5.8

Shear Stress (kN/m2) 68.2 135.5 280.7

Normal Stress (kN/m2)

Dry Density (kg/m3)

Moisture Content (%)

Shear Strain (%)
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.75

Lab no.: 08062 Diameter (cm) 5.115

Source: BD BHM 101 Area (cm2) 20.55

Depth: 31.2 - 31.42 Volume (cm3) 220.90

Stain Prooving %Strain Deviator Mass (g): 439.4

Guage Rinng Stress Bulk Density (kg/m3): 1989

0 0 0.00 0.0 Stress at Failure (kN/m^2): 858.7
10 8 0.09 39.4 Proving Ring Factor: 101 Strain at Failure (%): 0.93
20 12 0.19 59.0

30 24 0.28 117.9

40 40 0.37 196.3

50 59 0.47 289.2

60 86 0.56 421.2

70 119 0.65 582.2

80 152 0.74 743.0

90 172 0.84 840.0

100 176 0.93 858.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.83

Lab no.: 08063 Diameter (cm) 5.15

Source: BD BHM 101 Area (cm2) 20.83

Depth: 32.82 - 33.02 Volume (cm3) 225.60

Stain Prooving %Strain Deviator Mass (g): 511

Guage Rinng Stress Bulk Density (kg/m3): 2265

0 0 0.00 0.0 Stress at Failure (kN/m^2): 826.5
10 8 0.09 38.8 Proving Ring Factor: 101 Strain at Failure (%): 0.92
20 13 0.18 62.9

30 20 0.28 96.7

40 34 0.37 164.3

50 57 0.46 275.2

60 92 0.55 443.7

70 127 0.65 612.0

80 150 0.74 722.1

90 166 0.83 798.4

100 172 0.92 826.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.625

Lab no.: 08064 Diameter (cm) 5.105

Source: BD BHM 101 Area (cm2) 20.47

Depth: 34.23 - 34.41 Volume (cm3) 217.48

Stain Prooving %Strain Deviator Mass (g): 424.4

Guage Rinng Stress Bulk Density (kg/m3): 1969

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1401.5
10 11 0.09 55.0 Proving Ring Factor: 102 Strain at Failure (%): 0.66
20 40 0.19 199.7

30 110 0.28 548.8

40 186 0.38 927.0

50 262 0.47 1304.6

60 277 0.56 1378.0

70 282 0.66 1401.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.965

Lab no.: 08065 Diameter (cm) 5.955

Source: BD BHM 101 Area (cm2) 27.85

Depth: 38.23 - 38.48 Volume (cm3) 333.25

Stain Prooving %Strain Deviator Mass (g): 645

Guage Rinng Stress Bulk Density (kg/m3): 1935

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1740.4
10 11 0.08 39.7 Proving Ring Factor: 101 Strain at Failure (%): 0.75
20 22 0.17 79.4

30 56 0.25 202.0

40 118 0.33 425.2

50 197 0.42 709.3

60 297 0.50 1068.4

70 380 0.59 1365.9

80 450 0.67 1616.1

90 485 0.75 1740.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 12.04

Lab no.: 08066 Diameter (cm) 5.4

Source: BD BHM 101 Area (cm2) 22.90

Depth: 40.97 - 41.21 Volume (cm3) 275.74

Stain Prooving %Strain Deviator Mass (g): 521.6

Guage Rinng Stress Bulk Density (kg/m3): 1892

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1035.2
10 5 0.08 22.2 Proving Ring Factor: 102 Strain at Failure (%): 1.00
20 14 0.17 62.2

30 22 0.25 97.6

40 40 0.33 177.4

50 55 0.42 243.7

60 75 0.50 332.0

70 98 0.58 433.5

80 119 0.66 526.0

90 152 0.75 671.2

100 181 0.83 798.6

120 235 1.00 1035.2

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.855

Lab no.: 08067 Diameter (cm) 5.865

Source: BD BHM 101 Area (cm2) 27.02

Depth: 42.59 - 42.78 Volume (cm3) 320.28

Stain Prooving %Strain Deviator Mass (g): 635

Guage Rinng Stress Bulk Density (kg/m3): 1983

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2133.1
10 10 0.08 36.9 Proving Ring Factor: 100 Strain at Failure (%): 0.67
20 24 0.17 88.6

30 50 0.25 184.3

40 97 0.34 357.3

50 178 0.42 655.2

60 315 0.51 1158.4

70 502 0.59 1844.6

80 581 0.67 2133.1

Deviator Stress vs Axial Strain
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Bulk Natural Axial
Density Moisture Strain %
kg/m3 Content %

2524 - 0.078 08068
2510 - 0.056 08090
2476 - 0.092 08091

RESULTS OF UNCONFINED COMPRESSIVE STRENGTH
TESTS ON ROCK CORES

Position Depth

Date: 11-08-08PROJECT: Durban Harbour Berth DeepeningCLIENT: Moore Spence

24.80 - 24.93
45.29 - 45.52BD BHM 101

& Jones

27.62 - 27.80BD BHM 104
BD BHM 104

27.967
28.972
20.879

Unconfirmed compressive
Strength  Mn/m2

REF: 5382

Lab No.

Nusers/Terrie/2008/Tkweni Soils/Master



Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.815

Lab no.: 08069 Diameter (cm) 5.6

Source: BD BHM 101 Area (cm2) 24.63

Depth: 47.46 - 47.69 Volume (cm3) 291.00

Stain Prooving %Strain Deviator Mass (g): 568.6

Guage Rinng Stress Bulk Density (kg/m3): 1954

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1417.5
10 8 0.08 33.4 Proving Ring Factor: 103 Strain at Failure (%): 1.18
20 13 0.17 54.3

30 17 0.25 70.9

40 22 0.34 91.7

50 32 0.42 133.3

60 50 0.51 208.1

70 67 0.59 278.6

80 101 0.68 419.6

90 133 0.76 552.0

100 169 0.85 700.8

120 282 1.02 1167.4

140 343 1.18 1417.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.655

Lab no.: 08070 Diameter (cm) 5.1

Source: BD BHM 101 Area (cm2) 20.43

Depth: 52.08 - 52.24 Volume (cm3) 217.66

Stain Prooving %Strain Deviator Mass (g): 427.6

Guage Rinng Stress Bulk Density (kg/m3): 1965

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1691.7
10 7 0.09 35.2 Proving Ring Factor: 103 Strain at Failure (%): 0.66
20 24 0.19 120.7

30 59 0.28 296.4

40 105 0.38 527.0

50 180 0.47 902.6

60 274 0.56 1372.7

70 338 0.66 1691.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.58

Lab no.: 08071 Diameter (cm) 5.165

Source: BD BHM 101 Area (cm2) 20.95

Depth: 53.58 - 53.74 Volume (cm3) 221.67

Stain Prooving %Strain Deviator Mass (g): 557.4

Guage Rinng Stress Bulk Density (kg/m3): 2515

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2303.4
10 1 0.09 32.3 Proving Ring Factor: 678 Strain at Failure (%): 1.13
20 3 0.19 96.9

30 6 0.28 193.6

40 8 0.38 257.9

50 13 0.47 418.7

60 23 0.57 740.0

70 33 0.66 1060.8

80 44 0.76 1413.0

90 53 0.85 1700.5

100 61 0.95 1955.3

120 72 1.13 2303.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 12.12

Lab no.: 08072 Diameter (cm) 5.845

Source: BD BHM 101 Area (cm2) 26.83

Depth: 56.17 - 56.33 Volume (cm3) 325.21

Stain Prooving %Strain Deviator Mass (g): 655

Guage Rinng Stress Bulk Density (kg/m3): 21301

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2043.8
10 6 0.08 22.3 Proving Ring Factor: 100 Strain at Failure (%): 0.99
20 10 0.17 37.2

30 19 0.25 70.6

40 34 0.33 126.3

50 50 0.41 185.5

60 79 0.50 292.9

70 119 0.58 440.8

80 167 0.66 618.2

90 244 0.74 902.4

100 369 0.83 1363.6

120 554 0.99 2043.8

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 12.205

Lab no.: 08074 Diameter (cm) 5.7

Source: BD BHM 101 Area (cm2) 25.52

Depth: 56.63 - 56.89 Volume (cm3) 311.44

Stain Prooving %Strain Deviator Mass (g): 610

Guage Rinng Stress Bulk Density (kg/m3): 1959

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1258.3
10 8 0.08 32.2 Proving Ring Factor: 103 Strain at Failure (%): 1.15
20 14 0.16 56.3

30 25 0.25 100.5

40 42 0.33 168.6

50 63 0.41 252.7

60 83 0.49 332.7

70 106 0.57 424.5

80 121 0.66 484.2

90 144 0.74 575.8

100 197 0.82 787.1

120 305 0.98 1216.5

140 316 1.15 1258.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 12.125

Lab no.: 08075 Diameter (cm) 5.9

Source: BD BHM 101 Area (cm2) 27.34

Depth: 57.96 - 58.08 Volume (cm3) 331.49

Stain Prooving %Strain Deviator Mass (g): 665

Guage Rinng Stress Bulk Density (kg/m3): 2006

0 0 0.00 0.0 Stress at Failure (kN/m^2): 454.3
10 1 0.08 24.0 Proving Ring Factor: 658 Strain at Failure (%): 0.66
20 3 0.16 72.1

30 4 0.25 96.0

40 6 0.33 143.9

50 8 0.41 191.7

60 11 0.49 263.4

70 15 0.58 358.9

80 19 0.66 454.3

Deviator Stress vs Axial Strain

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

400.0

450.0

500.0

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70Axial Strain (%)

D
ev

ia
to

r S
tr

es
s 

(k
Pa

)

STRENGTH AND STRAIN PERAMETERS



Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.865

Lab no.: 08076 Diameter (cm) 5.815

Source: BD BHM 101 Area (cm2) 26.56

Depth: 58.61 - 58.79 Volume (cm3) 315.11

Stain Prooving %Strain Deviator Mass (g): 630

Guage Rinng Stress Bulk Density (kg/m3): 1999

0 0 0.00 0.0 Stress at Failure (kN/m^2): 443.5
10 6 0.08 148.1 Proving Ring Factor: 656 Strain at Failure (%): 0.25
20 12 0.17 295.9

30 18 0.25 443.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.385

Lab no.: 08077 Diameter (cm) 5.8

Source: BD BHM 101 Area (cm2) 26.42

Depth: 59.58 - 59.74 Volume (cm3) 300.80

Stain Prooving %Strain Deviator Mass (g): 595

Guage Rinng Stress Bulk Density (kg/m3): 1978

0 0 0.00 0.0 Stress at Failure (kN/m^2): 294.2
10 4 0.09 98.3 Proving Ring Factor: 650 Strain at Failure (%): 0.35
20 9 0.18 221.0

30 10 0.26 245.4

40 12 0.35 294.2 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.9

Lab no.: 08078 Diameter (cm) 5.15

Source: BD BHM 102 Area (cm2) 20.83

Depth: 31.80 - 31.95 Volume (cm3) 227.05

Stain Prooving %Strain Deviator Mass (g): 585

Guage Rinng Stress Bulk Density (kg/m3): 2577

0 0 0.00 0.0 Stress at Failure (kN/m^2): 7569.6
10 5 0.09 165.5 Proving Ring Factor: 690 Strain at Failure (%): 0.64
20 10 0.18 330.6

30 16 0.28 528.5

40 28 0.37 924.1

50 33 0.46 1088.1

60 53 0.55 1745.9

70 230 0.64 7569.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.85

Lab no.: 08079 Diameter (cm) 5.1

Source: BD BHM 102 Area (cm2) 20.43

Depth: 41.10 - 41.29 Volume (cm3) 221.65

Stain Prooving %Strain Deviator Mass (g): 555

Guage Rinng Stress Bulk Density (kg/m3): 2504

0 0 0.00 0.0 Stress at Failure (kN/m^2): 673.9
10 6 0.09 193.1 Proving Ring Factor: 658 Strain at Failure (%): 0.37
20 16 0.18 514.4

30 19 0.28 610.3

40 21 0.37 673.9 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 9.395

Lab no.: 08080 Diameter (cm) 5.77

Source: BD BHM 102 Area (cm2) 26.15

Depth: 42.45 - 42.58 Volume (cm3) 245.66

Stain Prooving %Strain Deviator Mass (g): 471.4

Guage Rinng Stress Bulk Density (kg/m3): 1919

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1639.7
10 7 0.11 27.2 Proving Ring Factor: 102 Strain at Failure (%): 1.49
20 13 0.21 50.4

30 25 0.32 96.9

40 34 0.43 131.7

50 38 0.53 147.0

60 53 0.64 204.8

70 63 0.75 243.2

80 85 0.85 327.7

90 112 0.96 431.4

100 154 1.06 592.5

120 329 1.28 1263.1

140 428 1.49 1639.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.236

Lab no.: 08081 Diameter (cm) 6.015

Source: BD BHM 102 Area (cm2) 28.42

Depth: 43.54 - 43.66 Volume (cm3) 319.28

Stain Prooving %Strain Deviator Mass (g): 635

Guage Rinng Stress Bulk Density (kg/m3): 1989

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1172.7
10 12 0.09 43.4 Proving Ring Factor: 103 Strain at Failure (%): 0.62
20 55 0.18 198.7

30 95 0.27 343.0

40 174 0.36 627.6

50 250 0.44 900.9

60 295 0.53 1062.1

70 326 0.62 1172.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 8.81

Lab no.: 08082 Diameter (cm) 5.9

Source: BD BHM 102 Area (cm2) 27.34

Depth: 46.70 - 46.90 Volume (cm3) 240.86

Stain Prooving %Strain Deviator Mass (g): 475

Guage Rinng Stress Bulk Density (kg/m3): 1972

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1399.2
10 5 0.11 18.7 Proving Ring Factor: 103 Strain at Failure (%): 1.36
20 8 0.23 30.0

30 17 0.34 63.6

40 29 0.45 108.3

50 42 0.57 156.7

60 68 0.68 253.5

70 100 0.79 372.3

80 137 0.91 509.5

90 181 1.02 672.3

100 250 1.14 927.5

120 378 1.36 1399.2

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 9.65

Lab no.: 08083 Diameter (cm) 6

Source: BD BHM 102 Area (cm2) 28.27

Depth: 48.36 - 48.49 Volume (cm3) 272.85

Stain Prooving %Strain Deviator Mass (g): 655

Guage Rinng Stress Bulk Density (kg/m3): 2401

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2761.2
10 8 0.10 193.9 Proving Ring Factor: 686 Strain at Failure (%): 1.04
20 16 0.21 387.4

30 28 0.31 677.2

40 42 0.41 1014.8

50 57 0.52 1375.8

60 73 0.62 1760.1

70 84 0.73 2023.2

80 94 0.83 2261.7

90 105 0.93 2523.8

100 115 1.04 2761.2

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.13

Lab no.: 07161 Diameter (cm) 5.2

Source: BD-BHM 103 Area (cm2) 21.24

Depth: 32.13 - 32.29 Volume (cm3) 215.13

Stain Prooving %Strain Deviator Mass (g): 540

Guage Rinng Stress Bulk Density (kg/m3): 2510

0 0 0.00 0.0 Stress at Failure (kN/m^2): 8727.7
10 7 0.10 256.8 Proving Ring Factor: 780 Strain at Failure (%): 0.99
20 13 0.20 476.5

30 24 0.30 878.9

40 46 0.39 1682.8

50 74 0.49 2704.5

60 103 0.59 3760.6

70 136 0.69 4960.5

80 170 0.79 6194.5

90 200 0.89 7280.4

100 240 0.99 8727.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.83

Lab no.: 07162 Diameter (cm) 5.15

Source: BD-BHM 103 Area (cm2) 20.83

Depth: 34.52 - 34.76 Volume (cm3) 204.77

Stain Prooving %Strain Deviator Mass (g): 400

Guage Rinng Stress Bulk Density (kg/m3): 1953

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1357.3
10 21.8 0.10 107.1 Proving Ring Factor: 102 Strain at Failure (%): 0.61
20 55.8 0.20 273.7

30 112.5 0.31 551.3

40 180 0.41 881.2

50 233 0.51 1139.6

60 277.8 0.61 1357.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.855

Lab no.: 07163 Diameter (cm) 5.1

Source: BD-BHM 103 Area (cm2) 20.43

Depth: 35.65 - 35.83 Volume (cm3) 201.32

Stain Prooving %Strain Deviator Mass (g): 390

Guage Rinng Stress Bulk Density (kg/m3): 1937

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1339.2
10 11 0.10 55.0 Proving Ring Factor: 102 Strain at Failure (%): 0.91
20 21.2 0.20 106.0

30 35.5 0.30 177.3

40 60.2 0.41 300.3

50 95.2 0.51 474.5

60 136.2 0.61 678.1

70 182.5 0.71 907.7

80 225 0.81 1117.9

90 269.8 0.91 1339.2

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.025

Lab no.: 07164 Diameter (cm) 5.15

Source: BD-BHM 103 Area (cm2) 20.83

Depth: 40.38 - 40.55 Volume (cm3) 208.83

Stain Prooving %Strain Deviator Mass (g): 410

Guage Rinng Stress Bulk Density (kg/m3): 1963

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1429.4
10 10.2 0.10 50.2 Proving Ring Factor: 103 Strain at Failure (%): 0.90
20 29 0.20 142.5

30 47.8 0.30 234.6

40 77 0.40 377.5

50 125.5 0.50 614.7

60 183.8 0.60 899.3

70 255.8 0.70 1250.4

80 278.5 0.80 1360.0

90 293 0.90 1429.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.13

Lab no.: 07165 Diameter (cm) 5.15

Source: BD-BHM 103 Area (cm2) 20.83

Depth: 4055 - 40.81 Volume (cm3) 211.02

Stain Prooving %Strain Deviator Mass (g): 420

Guage Rinng Stress Bulk Density (kg/m3): 1990

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1781.1
10 22.2 0.10 109.3 Proving Ring Factor: 103 Strain at Failure (%): 0.79
20 48.8 0.20 240.1

30 100 0.30 491.5

40 167.8 0.39 823.9

50 229.5 0.49 1125.7

60 295 0.59 1445.5

70 360 0.69 1762.3

80 364.2 0.79 1781.1

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.37

Lab no.: 07166 Diameter (cm) 5.15

Source: BD-BHM 103 Area (cm2) 20.83

Depth: 42.52 - 42.83 Volume (cm3) 216.01

Stain Prooving %Strain Deviator Mass (g): 420

Guage Rinng Stress Bulk Density (kg/m3): 1944

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1353.4
10 15.2 0.10 74.6 Proving Ring Factor: 102 Strain at Failure (%): 0.96
20 33 0.19 161.9

30 57.5 0.29 281.8

40 76.2 0.39 373.1

50 112.2 0.48 548.9

60 166 0.58 811.3

70 217.5 0.68 1062.0

80 241.5 0.77 1178.0

90 260 0.87 1267.0

100 278 0.96 1353.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.06

Lab no.: 07167 Diameter (cm) 5.005

Source: BD-BHM 103 Area (cm2) 19.67

Depth: 45.00 - 45.19 Volume (cm3) 197.92

Stain Prooving %Strain Deviator Mass (g): 395

Guage Rinng Stress Bulk Density (kg/m3): 1996

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1411.1
10 13 0.10 67.6 Proving Ring Factor: 102 Strain at Failure (%): 0.99
20 30.1 0.20 156.3

30 61.2 0.30 317.4

40 99.5 0.40 515.5

50 135.8 0.50 702.9

60 185 0.60 956.6

70 218.5 0.70 1128.7

80 235 0.80 1212.7

90 262.5 0.89 1353.2

100 274 0.99 1411.1

Deviator Stress vs Axial Strain

0.0

200.0

400.0

600.0

800.0

1000.0

1200.0

1400.0

1600.0

0.00 0.20 0.40 0.60 0.80 1.00 1.20Axial Strain (%)

D
ev

ia
to

r S
tr

es
s 

(k
Pa

)

STRENGTH AND STRAIN PERAMETERS



Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.945

Lab no.: 07168 Diameter (cm) 5.9

Source: BD-BHM 103 Area (cm2) 27.34

Depth: 46.05 - 46.21 Volume (cm3) 326.57

Stain Prooving %Strain Deviator Mass (g): 725

Guage Rinng Stress Bulk Density (kg/m3): 2220

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1240
10 29.8 0.08 111.9 Proving Ring Factor: 103 Strain at Failure (%): 0.67
20 62.8 0.17 235.6

30 122.8 0.25 460.3

40 191 0.33 715.4

50 271.8 0.42 1017.1

60 315.8 0.50 1180.8

70 324 0.59 1210.4

80 332.2 0.67 1240.0

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.685

Lab no.: 07169 Diameter (cm) 5.9

Source: BD-BHM 103 Area (cm2) 27.34

Depth: 48.90 - 49.05 Volume (cm3) 319.46

Stain Prooving %Strain Deviator Mass (g): 610

Guage Rinng Stress Bulk Density (kg/m3): 1909

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1028.4
10 16 0.09 59.9 Proving Ring Factor: 102 Strain at Failure (%): 0.51
20 39 0.17 145.8

30 74 0.26 276.5

40 135.2 0.34 504.7

50 212.5 0.43 792.5

60 276 0.51 1028.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.19

Lab no.: 07170 Diameter (cm) 6.005

Source: BD-BHM 103 Area (cm2) 28.32

Depth: 49.75 - 49.88 Volume (cm3) 316.92

Stain Prooving %Strain Deviator Mass (g): 795

Guage Rinng Stress Bulk Density (kg/m3): 2509

0 0 0.00 0.0 Stress at Failure (kN/m^2): 3331.8
10 11 0.09 299.6 Proving Ring Factor: 772 Strain at Failure (%): 0.63
20 24 0.18 653.0

30 41 0.27 1114.6

40 70 0.36 1901.3

50 95 0.45 2578.0

60 113 0.54 3063.7

70 123 0.63 3331.8

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.825

Lab no.: 08087 Diameter (cm) 5.15

Source: BD BHM 104 Area (cm2) 20.83

Depth: 22.05 - 22.23 Volume (cm3) 225.49

Stain Prooving %Strain Deviator Mass (g): 445

Guage Rinng Stress Bulk Density (kg/m3): 1973

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1048.6
10 5 0.09 24.4 Proving Ring Factor: 102 Strain at Failure (%): 1.11
20 9 0.18 43.9

30 13 0.28 63.3

40 20 0.37 97.4

50 27 0.46 131.3

60 39 0.55 189.5

70 62 0.65 301.0

80 91 0.74 441.4

90 133 0.83 644.5

100 179 0.92 866.6

120 217 1.11 1048.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.58

Lab no.: 08088 Diameter (cm) 5.85

Source: BD BHM 104 Area (cm2) 26.88

Depth: 23.90 - 24.03 Volume (cm3) 311.25

Stain Prooving %Strain Deviator Mass (g): 590

Guage Rinng Stress Bulk Density (kg/m3): 1896

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1211.6
10 9 0.09 34.4 Proving Ring Factor: 103 Strain at Failure (%): 0.69
20 17 0.17 64.9

30 50 0.26 190.7

40 87 0.35 331.6

50 152 0.43 578.8

60 240 0.52 913.2

70 304 0.60 1155.7

80 319 0.69 1211.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.9

Lab no.: 08089 Diameter (cm) 5.15

Source: BD BHM 104 Area (cm2) 20.83

Depth: 24.16 - 24.36 Volume (cm3) 227.05

Stain Prooving %Strain Deviator Mass (g): 585

Guage Rinng Stress Bulk Density (kg/m3): 2577

0 0 0.00 0.0 Stress at Failure (kN/m^2): 7576.6
10 4 0.09 132.4 Proving Ring Factor: 690 Strain at Failure (%): 0.56
20 9 0.18 297.6

30 16 0.28 528.5

40 27 0.37 891.1

50 52 0.46 1714.6

60 230 0.55 7576.6

Deviator Stress vs Axial Strain
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Bulk Natural Axial
Density Moisture Strain %
kg/m3 Content %

2524 - 0.078 08068
2510 - 0.056 08090
2476 - 0.092 08091

RESULTS OF UNCONFINED COMPRESSIVE STRENGTH
TESTS ON ROCK CORES

Position Depth

Date: 11-08-08PROJECT: Durban Harbour Berth DeepeningCLIENT: Moore Spence

24.80 - 24.93
45.29 - 45.52BD BHM 101

& Jones

27.62 - 27.80BD BHM 104
BD BHM 104

27.967
28.972
20.879

Unconfirmed compressive
Strength  Mn/m2

REF: 5382

Lab No.

Nusers/Terrie/2008/Tkweni Soils/Master



Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.6

Lab no.: 08092 Diameter (cm) 5.165

Source: BD BHM 104 Area (cm2) 20.95

Depth: 28.10 - 28.30 Volume (cm3) 222.09

Stain Prooving %Strain Deviator Mass (g): 550

Guage Rinng Stress Bulk Density (kg/m3): 2476

0 0 0.00 0.0 Stress at Failure (kN/m^2): 3881.5
10 7 0.09 229.0 Proving Ring Factor: 686 Strain at Failure (%): 0.38
20 30 0.19 980.4

30 80 0.28 2611.9

40 119 0.38 3881.5 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.7

Lab no.: 08093 Diameter (cm) 5

Source: BD BHM 104 Area (cm2) 19.63

Depth: 31.30 - 31.54 Volume (cm3) 210.09

Stain Prooving %Strain Deviator Mass (g): 420.8

Guage Rinng Stress Bulk Density (kg/m3): 2003

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1300.6
10 7 0.09 36.4 Proving Ring Factor: 102 Strain at Failure (%): 0.75
20 26 0.19 134.9

30 51 0.28 264.5

40 87 0.37 450.7

50 127 0.47 657.3

60 171 0.56 884.2

70 230 0.65 1188.2

80 252 0.75 1300.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 12.075

Lab no.: 08094 Diameter (cm) 5.915

Source: BD BHM 104 Area (cm2) 27.48

Depth: 34.33 - 34.55 Volume (cm3) 331.81

Stain Prooving %Strain Deviator Mass (g): 645

Guage Rinng Stress Bulk Density (kg/m3): 1944

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1630.9
10 6 0.08 22.1 Proving Ring Factor: 101 Strain at Failure (%): 0.83
20 19 0.17 69.9

30 40 0.25 147.1

40 64 0.33 235.2

50 110 0.41 403.9

60 161 0.50 590.7

70 247 0.58 905.5

80 350 0.66 1282.0

90 439 0.75 1606.6

100 446 0.83 1630.9

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.025

Lab no.: 08095 Diameter (cm) 5

Source: BD BHM 104 Area (cm2) 19.63

Depth: 45.29 - 45.47 Volume (cm3) 216.48

Stain Prooving %Strain Deviator Mass (g): 443.2

Guage Rinng Stress Bulk Density (kg/m3): 2047

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1522.6
10 8 0.09 41.6 Proving Ring Factor: 102 Strain at Failure (%): 0.82
20 28 0.18 145.4

30 54 0.27 280.3

40 88 0.36 456.3

50 115 0.45 595.7

60 145 0.54 750.5

70 187 0.63 967.0

80 239 0.73 1234.7

90 295 0.82 1522.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.09

Lab no.: 08182 Diameter (cm) 5.21

Source: BD BHM 105A Area (cm2) 21.32

Depth: 25.85 - 26.20 Volume (cm3) 236.43

Stain Prooving %Strain Deviator Mass (g): 543.6

Guage Rinng Stress Bulk Density (kg/m3): 2299

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1571.7
10 18.8 0.09 90.7 Proving Ring Factor: 103 Strain (%): 0.72

20 36.5 0.18 175.9

30 57.2 0.27 275.3

40 97 0.36 466.5

50 147 0.45 706.3

60 214 0.54 1027.3

70 278 0.63 1333.4

80 328 0.72 1571.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.27

Lab no.: 08183 Diameter (cm) 5.21

Source: BD BHM 105A Area (cm2) 21.32

Depth: 36.32 - 36.52 Volume (cm3) 218.95

Stain Prooving %Strain Deviator Mass (g): 436.5

Guage Rinng Stress Bulk Density (kg/m3): 1994

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1452.2
10 56 0.10 268.8 Proving Ring Factor: 102 Strain (%): 0.58

20 123 0.19 589.9

30 177 0.29 848.0

40 241 0.39 1153.5

50 287 0.49 1372.4

60 304 0.58 1452.2

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.745

Lab no.: 08184 Diameter (cm) 5.2

Source: BD BHM 105A Area (cm2) 21.24

Depth: 38.00 - 38.15 Volume (cm3) 228.19

Stain Prooving %Strain Deviator Mass (g): 443.6

Guage Rinng Stress Bulk Density (kg/m3): 1944

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1244.3
10 20 0.09 96.2 Proving Ring Factor: 102 Strain (%): 0.93

20 40 0.19 192.1

30 62 0.28 297.5

40 94 0.37 450.7

50 122 0.47 584.4

60 176 0.56 842.2

70 218 0.65 1042.3

80 235 0.74 1122.5

90 243 0.84 1159.6

100 261 0.93 1244.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.82

Lab no.: 08185 Diameter (cm) 5.2

Source: BD BHM 105A Area (cm2) 21.24

Depth: 39.26 - 39.43 Volume (cm3) 229.79

Stain Prooving %Strain Deviator Mass (g): 445.6

Guage Rinng Stress Bulk Density (kg/m3): 1939

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1329.3
10 15 0.09 72.3 Proving Ring Factor: 102 Strain (%): 0.83

20 30 0.18 144.4

30 63 0.28 302.9

40 112 0.37 538.0

50 173 0.46 830.3

60 218 0.55 1045.3

70 246 0.65 1178.5

80 274 0.74 1311.4

90 278 0.83 1329.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.72

Lab no.: 08186 Diameter (cm) 5.205

Source: BD BHM 106 Area (cm2) 21.28

Depth: 21.25 - 21.41 Volume (cm3) 228.10

Stain Prooving %Strain Deviator Mass (g): 440.8

Guage Rinng Stress Bulk Density (kg/m3): 1932

0 0 0.00 0.0 Stress at Failure (kN/m^2): 760.4
10 13 0.09 61.6 Proving Ring Factor: 101 Strain (%): 1.12

20 20 0.19 94.8

30 35 0.28 165.7

40 56 0.37 264.8

50 76 0.47 359.1

60 95 0.56 448.4

70 108 0.65 509.3

80 110 0.75 518.2

90 115 0.84 541.3

100 125 0.93 587.8

120 162 1.12 760.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.52

Lab no.: 08187 Diameter (cm) 5.2

Source: BD BHM 106 Area (cm2) 21.24

Depth: 22.83 - 23.01 Volume (cm3) 223.41

Stain Prooving %Strain Deviator Mass (g): 430.4

Guage Rinng Stress Bulk Density (kg/m3): 1927

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1315.1
10 25 0.10 120.4 Proving Ring Factor: 102 Strain (%): 0.76

20 35 0.19 168.3

30 51 0.29 245.1

40 79 0.38 379.2

50 116 0.48 556.3

60 164 0.57 785.8

70 222 0.67 1062.7

80 275 0.76 1315.1

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.845

Lab no.: 08188 Diameter (cm) 5.2

Source: BD BHM 106 Area (cm2) 21.24

Depth: 31.43 - 31.61 Volume (cm3) 230.32

Stain Prooving %Strain Deviator Mass (g): 448.8

Guage Rinng Stress Bulk Density (kg/m3): 1949

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1569.5
10 11 0.09 53.2 Proving Ring Factor: 103 Strain (%): 0.92

20 16 0.18 77.4

30 30 0.28 144.9

40 46 0.37 222.0

50 68 0.46 327.9

60 110 0.55 529.9

70 157 0.65 755.7

80 218 0.74 1048.3

90 295 0.83 1417.2

100 327 0.92 1569.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.865

Lab no.: 08189 Diameter (cm) 5.21

Source: BD BHM 106 Area (cm2) 21.32

Depth: 33.51 - 33.66 Volume (cm3) 231.63

Stain Prooving %Strain Deviator Mass (g): 441.8

Guage Rinng Stress Bulk Density (kg/m3): 1907

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1233.6
10 25 0.09 119.7 Proving Ring Factor: 102 Strain (%): 0.64

20 50 0.18 239.3

30 79 0.28 377.7

40 129 0.37 616.1

50 178 0.46 849.4

60 224 0.55 1067.9

70 259 0.64 1233.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.64

Lab no.: 08194 Diameter (cm) 5.22

Source: BD BHM 107 Area (cm2) 21.40

Depth: 29.63 - 29.82 Volume (cm3) 227.70

Stain Prooving %Strain Deviator Mass (g): 446.8

Guage Rinng Stress Bulk Density (kg/m3): 1960

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1169.6
10 11 0.09 52.4 Proving Ring Factor: 102 Strain (%): 1.13

20 20 0.19 95.2

30 29 0.28 137.9

40 48 0.38 228.1

50 57 0.47 270.6

60 81 0.56 384.2

70 117 0.66 554.4

80 142 0.75 672.2

90 176 0.85 832.4

100 215 0.94 1015.9

120 248 1.13 1169.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 13.415

Lab no.: 08195 Diameter (cm) 6

Source: BD BHM 107 Area (cm2) 28.27

Depth: 34.06 - 34.28 Volume (cm3) 379.30

Stain Prooving %Strain Deviator Mass (g): 725

Guage Rinng Stress Bulk Density (kg/m3): 1911

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1921.6
10 20 0.07 70.7 Proving Ring Factor: 100 Strain (%): 1.19

20 40 0.15 141.2

30 82 0.22 289.3

40 120 0.30 423.1

50 143 0.37 503.8

60 182 0.45 640.7

70 212 0.52 745.7

80 240 0.60 843.6

90 280 0.67 983.5

100 360 0.75 1263.5

120 450 0.89 1577.0

140 520 1.04 1819.6

160 550 1.19 1921.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.79

Lab no.: 08196 Diameter (cm) 5.15

Source: BD BHM 107 Area (cm2) 20.83

Depth: 35.11 - 35.34 Volume (cm3) 224.76

Stain Prooving %Strain Deviator Mass (g): 441.6

Guage Rinng Stress Bulk Density (kg/m3): 1965

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1695.8
10 28 0.09 138.4 Proving Ring Factor: 103 Strain (%): 0.65

20 61 0.19 301.2

30 93 0.28 458.8

40 139 0.37 685.2

50 205 0.46 1009.5

60 318 0.56 1564.6

70 345 0.65 1695.8

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.835

Lab no.: 08197 Diameter (cm) 5

Source: BD BHM 107 Area (cm2) 19.63

Depth: 37.91 - 38.15 Volume (cm3) 212.74

Stain Prooving %Strain Deviator Mass (g): 408.8

Guage Rinng Stress Bulk Density (kg/m3): 1922

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1468.3
10 51 0.09 265.8 Proving Ring Factor: 102 Strain (%): 0.55

20 94 0.18 489.5

30 137 0.28 712.8

40 171 0.37 888.9

50 228 0.46 1184.0

60 283 0.55 1468.3

Deviator Stress vs Axial Strain

0.0

200.0

400.0

600.0

800.0

1000.0

1200.0

1400.0

1600.0

0.00 0.10 0.20 0.30 0.40 0.50 0.60Axial Strain (%)

D
ev

ia
to

r S
tr

es
s 

(k
Pa

)

STRENGTH AND STRAIN PERAMETERS



Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.57

Lab no.: 07153 Diameter (cm) 5.15

Source: BD-BHL 204 Area (cm2) 20.83

Depth: 37.67 - 37.82 Volume (cm3) 199.35

Stain Prooving %Strain Deviator Mass (g): 395

Guage Rinng Stress Bulk Density (kg/m3): 1981

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1050.4
10 10.5 0.10 51.3 Proving Ring Factor: 102 Strain at Failure (%): 2.30
20 19.2 0.21 93.6

30 28.5 0.31 138.8

40 42.2 0.42 205.4

50 53.5 0.52 260.1

60 64.5 0.63 313.2

70 67 0.73 325.0

80 82 0.84 397.4

90 97 0.94 469.6

100 111.2 1.04 537.8

120 132.5 1.25 639.4

140 142 1.46 683.8

160 157 1.67 754.4

180 180 1.88 863.1

200 208 2.09 995.3

220 220 2.30 1050.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10

Lab no.: 07154 Diameter (cm) 5.215

Source: BD-BHL 204 Area (cm2) 21.36

Depth: 39.80 - 40.00 Volume (cm3) 213.60

Stain Prooving %Strain Deviator Mass (g): 485

Guage Rinng Stress Bulk Density (kg/m3): 2271

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1144.3
10 18 0.10 85.9 Proving Ring Factor: 102 Strain at Failure (%): 1.00
20 37.2 0.20 177.3

30 58 0.30 276.2

40 72 0.40 342.5

50 105.2 0.50 499.9

60 138.5 0.60 657.5

70 177.8 0.70 843.3

80 215.8 0.80 1022.5

90 238.8 0.90 1130.3

100 242 1.00 1144.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.555

Lab no.: 07155 Diameter (cm) 5.15

Source: BD-BHL 204 Area (cm2) 20.83

Depth: 41.24 - 41.38 Volume (cm3) 199.04

Stain Prooving %Strain Deviator Mass (g): 415

Guage Rinng Stress Bulk Density (kg/m3): 2084

0 0 0.00 0.0 Stress at Failure (kN/m^2): 431
10 8 0.10 38.2 Proving Ring Factor: 100 Strain at Failure (%): 0.84
20 15.2 0.21 72.5

30 27.8 0.31 132.4

40 40 0.42 190.3

50 54.8 0.52 260.4

60 68.2 0.63 323.7

70 82.2 0.73 389.8

80 91 0.84 431.0

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.545

Lab no.: 08190 Diameter (cm) 5.485

Source: BD BHM 206 Area (cm2) 23.63

Depth: 44.53 - 44.68 Volume (cm3) 249.17

Stain Prooving %Strain Deviator Mass (g): 517

Guage Rinng Stress Bulk Density (kg/m3): 2075

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1154.7
10 12 0.09 51.9 Proving Ring Factor: 102 Strain (%): 0.85

20 21 0.19 90.7

30 34 0.28 146.8

40 64 0.38 276.0

50 104 0.47 448.1

60 157 0.57 675.9

70 213 0.66 916.1

80 262 0.76 1125.7

90 269 0.85 1154.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.96

Lab no.: 08191 Diameter (cm) 6.02

Source: BD BHM 206 Area (cm2) 28.46

Depth: 45.31 - 45.48 Volume (cm3) 340.42

Stain Prooving %Strain Deviator Mass (g): 680

Guage Rinng Stress Bulk Density (kg/m3): 1998

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1317.7
10 35 0.08 126.2 Proving Ring Factor: 103 Strain (%): 0.50

20 67 0.17 241.4

30 119 0.25 428.3

40 182 0.33 654.6

50 297 0.42 1067.3

60 367 0.50 1317.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.52

Lab no.: 08192 Diameter (cm) 6.02

Source: BD BHM 206 Area (cm2) 28.46

Depth: 45.90 - 46.07 Volume (cm3) 327.90

Stain Prooving %Strain Deviator Mass (g): 755

Guage Rinng Stress Bulk Density (kg/m3): 2303

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1731.6
10 12 0.09 316.8 Proving Ring Factor: 752 Strain (%): 0.69

20 17 0.17 448.4

30 25 0.26 658.8

40 32 0.35 842.5

50 41 0.43 1078.5

60 49 0.52 1287.8

70 55 0.61 1444.3

80 66 0.69 1731.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 11.99

Lab no.: 08193 Diameter (cm) 6

Source: BD BHM 206 Area (cm2) 28.27

Depth: 46.57 - 46.78 Volume (cm3) 339.01

Stain Prooving %Strain Deviator Mass (g): 680

Guage Rinng Stress Bulk Density (kg/m3): 2005

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1588.8
10 28 0.08 100.3 Proving Ring Factor: 101 Strain (%): 0.83

20 48 0.17 171.8

30 71 0.25 253.8

40 107 0.33 382.2

50 147 0.42 524.7

60 194 0.50 691.8

70 285 0.58 1015.5

80 390 0.67 1388.5

90 428 0.75 1522.5

100 447 0.83 1588.8

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.97

Lab no.: 07171 Diameter (cm) 5.15

Source: BD-BHM 207 Area (cm2) 20.83

Depth: 20.45 - 20.58 Volume (cm3) 207.68

Stain Prooving %Strain Deviator Mass (g): 410

Guage Rinng Stress Bulk Density (kg/m3): 1974

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1184.5
10 30.2 0.10 147.8 Proving Ring Factor: 102 Strain at Failure (%): 0.90
20 65.5 0.20 320.2

30 121.2 0.30 591.9

40 188 0.40 917.2

50 225 0.50 1096.6

60 232.2 0.60 1130.6

70 235 0.70 1143.1

80 240.5 0.80 1168.6

90 244 0.90 1184.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.685

Lab no.: 07172 Diameter (cm) 5.1

Source: BD-BHM 207 Area (cm2) 20.43

Depth: 29.71 - 29.87 Volume (cm3) 197.85

Stain Prooving %Strain Deviator Mass (g): 380

Guage Rinng Stress Bulk Density (kg/m3): 1921

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1331
10 10 0.10 50.0 Proving Ring Factor: 102 Strain at Failure (%): 0.83
20 20 0.21 99.9

30 34.8 0.31 173.7

40 53 0.41 264.3

50 89.5 0.52 445.9

60 148 0.62 736.6

70 220 0.72 1093.7

80 268 0.83 1331.0

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.075

Lab no.: 07173 Diameter (cm) 5.1

Source: BD-BHM 207 Area (cm2) 20.43

Depth: 32.23 - 32.38 Volume (cm3) 205.81

Stain Prooving %Strain Deviator Mass (g): 400

Guage Rinng Stress Bulk Density (kg/m3): 1943

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1249.5
10 22.2 0.10 110.9 Proving Ring Factor: 102 Strain at Failure (%): 0.89
20 53 0.20 264.4

30 100.2 0.30 499.4

40 166.2 0.40 827.5

50 208 0.50 1034.6

60 224 0.60 1113.1

70 239.5 0.69 1188.9

80 250.2 0.79 1240.8

90 252.2 0.89 1249.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.835

Lab no.: 07174 Diameter (cm) 6

Source: BD-BHM 207 Area (cm2) 28.27

Depth: 40.85 - 41.05 Volume (cm3) 334.63

Stain Prooving %Strain Deviator Mass (g): 845

Guage Rinng Stress Bulk Density (kg/m3): 2525

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1031.2
10 11 0.08 284.5 Proving Ring Factor: 732 Strain at Failure (%): 0.42
20 16 0.17 413.5

30 23 0.25 593.9

40 34 0.34 877.3

50 40 0.42 1031.2 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.89

Lab no.: 07175 Diameter (cm) 5.9

Source: BD-BHM 207 Area (cm2) 27.34

Depth: 42.23 - 42.46 Volume (cm3) 325.07

Stain Prooving %Strain Deviator Mass (g): 670

Guage Rinng Stress Bulk Density (kg/m3): 2061

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1058
10 7.5 0.08 28.1 Proving Ring Factor: 102 Strain at Failure (%): 1.01
20 12 0.17 44.9

30 25 0.25 93.5

40 35.8 0.34 133.7

50 53.2 0.42 198.5

60 80 0.50 298.3

70 115.2 0.59 429.2

80 156 0.67 580.7

90 208 0.76 773.6

100 265 0.84 984.8

120 285.2 1.01 1058.0

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.875

Lab no.: 07176 Diameter (cm) 6

Source: BD-BHM 207 Area (cm2) 28.27

Depth: 45.09 - 45.27 Volume (cm3) 335.76

Stain Prooving %Strain Deviator Mass (g): 670

Guage Rinng Stress Bulk Density (kg/m3): 1995

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1219.3
10 7.8 0.08 28.4 Proving Ring Factor: 103 Strain at Failure (%): 1.01
20 13 0.17 47.2

30 21.5 0.25 78.0

40 45 0.34 163.2

50 76.2 0.42 276.0

60 110.5 0.51 400.0

70 157 0.59 567.8

80 220.2 0.67 795.7

90 288.5 0.76 1041.6

100 338 0.84 1219.3

120 325 1.01 1170.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.825

Lab no.: 07177 Diameter (cm) 6

Source: BD-BHM 207 Area (cm2) 28.27

Depth: 48.62 - 48.88 Volume (cm3) 334.34

Stain Prooving %Strain Deviator Mass (g): 675

Guage Rinng Stress Bulk Density (kg/m3): 2019

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1951.4
10 15.8 0.08 55.8 Proving Ring Factor: 100 Strain at Failure (%): 0.76
20 39.2 0.17 138.4

30 67.8 0.25 239.1

40 116.8 0.34 411.5

50 170.8 0.42 601.3

60 268.2 0.51 943.4

70 421 0.59 1479.6

80 541 0.68 1899.7

90 556.2 0.76 1951.4

Deviator Stress vs Axial Strain

0.0

500.0

1000.0

1500.0

2000.0

2500.0

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80Axial Strain (%)

D
ev

ia
to

r S
tr

es
s 

(k
Pa

)

STRENGTH AND STRAIN PERAMETERS



Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.81

Lab no.: 07178 Diameter (cm) 6

Source: BD-BHM 207 Area (cm2) 28.27

Depth: 49.70 - 49.88 Volume (cm3) 333.92

Stain Prooving %Strain Deviator Mass (g): 675

Guage Rinng Stress Bulk Density (kg/m3): 2021

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1781.8
10 10.2 0.08 36.2 Proving Ring Factor: 100 Strain at Failure (%): 0.68
20 28 0.17 99.2

30 59 0.25 208.8

40 110 0.34 389.0

50 175.8 0.42 621.2

60 267 0.51 942.7

70 388.8 0.59 1371.6

80 505.5 0.68 1781.8

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 11.7

Lab no.: 07179 Diameter (cm) 6

Source: BD-BHM 207 Area (cm2) 28.27

Depth: 51.80 - 52.03 Volume (cm3) 330.81

Stain Prooving %Strain Deviator Mass (g): 680

Guage Rinng Stress Bulk Density (kg/m3): 2056

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2613.9
10 20 0.09 70.1 Proving Ring Factor: 99 Strain at Failure (%): 0.77
20 41.2 0.17 144.3

30 63.8 0.26 223.3

40 103 0.34 360.1

50 169.2 0.43 591.1

60 270 0.51 942.4

70 482.2 0.60 1681.7

80 700 0.68 2439.1

90 750.8 0.77 2613.9

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.735

Lab no.: 08084 Diameter (cm) 5.16

Source: BD CPTM 208 Area (cm2) 20.91

Depth: 10.20 - 10.34 Volume (cm3) 224.49

Stain Prooving %Strain Deviator Mass (g): 500

Guage Rinng Stress Bulk Density (kg/m3): 2227

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2512.3
10 6 0.09 28.7 Proving Ring Factor: 100 Strain at Failure (%): 0.75
20 30 0.19 143.3

30 79 0.28 376.9

40 133 0.37 634.0

50 209 0.47 995.4

60 310 0.56 1475.0

70 435 0.65 2067.9

80 529 0.75 2512.3

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.77

Lab no.: 08085 Diameter (cm) 5.15

Source: BD CPTM 208 Area (cm2) 20.83

Depth: 12.93 - 13.15 Volume (cm3) 224.35

Stain Prooving %Strain Deviator Mass (g): 436.4

Guage Rinng Stress Bulk Density (kg/m3): 1945

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1611.6
10 8 0.09 39.5 Proving Ring Factor: 103 Strain at Failure (%): 0.84
20 14 0.19 69.0

30 28 0.28 137.9

40 56 0.37 275.6

50 103 0.46 506.4

60 176 0.56 864.6

70 264 0.65 1295.6

80 315 0.74 1544.5

90 329 0.84 1611.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening

Job no.: 5382 Length (cm) 10.665

Lab no.: 08086 Diameter (cm) 5.155

Source: BD CPTM208 Area (cm2) 20.87

Depth: 13.80 - 13.95 Volume (cm3) 222.59

Stain Prooving %Strain Deviator Mass (g): 565

Guage Rinng Stress Bulk Density (kg/m3): 2538

0 0 0.00 0.0 Stress at Failure (kN/m^2): 3922
10 9 0.09 295.5 Proving Ring Factor: 686 Strain at Failure (%): 0.56
20 27 0.19 885.8

30 53 0.28 1737.1

40 81 0.38 2652.3

50 108 0.47 3533.1

60 120 0.56 3922.0

Deviator Stress vs Axial Strain

0.0

500.0

1000.0

1500.0

2000.0

2500.0

3000.0

3500.0

4000.0

4500.0

0.00 0.10 0.20 0.30 0.40 0.50 0.60Axial Strain (%)

D
ev

ia
to

r S
tr

es
s 

(k
Pa

)

STRENGTH AND STRAIN PERAMETERS







Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 8.975

Lab no.: 07156 Diameter (cm) 5.15

Source: BD-BHM 211 Area (cm2) 20.83

Depth: 44.11 - 44.27 Volume (cm3) 186.96

Stain Prooving %Strain Deviator Mass (g): 415

Guage Rinng Stress Bulk Density (kg/m3): 2220

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1875.9
10 10.5 0.11 51.6 Proving Ring Factor: 102 Strain at Failure (%): 0.89
20 35 0.22 171.7

30 80 0.33 392.0

40 162 0.45 792.9

50 270.2 0.56 1321.0

60 362 0.67 1767.8

70 375 0.78 1829.2

80 385 0.89 1875.9

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.975

Lab no.: 07157 Diameter (cm) 5.15

Source: BD-BHM 211 Area (cm2) 20.83

Depth: 58.20 - 58.42 Volume (cm3) 207.79

Stain Prooving %Strain Deviator Mass (g): 435

Guage Rinng Stress Bulk Density (kg/m3): 2093

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2152.7
10 21.8 0.10 106.0 Proving Ring Factor: 101 Strain at Failure (%): 0.60
20 53.2 0.20 258.4

30 131.2 0.30 636.6

40 245 0.40 1187.6

50 380 0.50 1840.1

60 445 0.60 2152.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.045

Lab no.: 07158 Diameter (cm) 5.1

Source: BD-BHM 211 Area (cm2) 20.43

Depth: 59.66 - 59.85 Volume (cm3) 205.20

Stain Prooving %Strain Deviator Mass (g): 430

Guage Rinng Stress Bulk Density (kg/m3): 2096

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1830.6
10 30 0.10 150.6 Proving Ring Factor: 103 Strain at Failure (%): 0.90
20 57.2 0.20 286.9

30 101.2 0.30 507.2

40 155.5 0.40 778.5

50 224 0.50 1120.3

60 270 0.60 1349.0

70 304 0.70 1517.4

80 340.2 0.80 1696.4

90 367.5 0.90 1830.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.025

Lab no.: 07159 Diameter (cm) 5.15

Source: BD-BHM 211 Area (cm2) 20.83

Depth: 60.55 - 60.74 Volume (cm3) 208.83

Stain Prooving %Strain Deviator Mass (g): 425

Guage Rinng Stress Bulk Density (kg/m3): 2035

0 0 0.00 0.0 Stress at Failure (kN/m^2): 2100.5
10 12 0.10 58.5 Proving Ring Factor: 102 Strain at Failure (%): 0.80
20 25.2 0.20 122.6

30 44.5 0.30 216.4

40 81 0.40 393.4

50 182.5 0.50 885.5

60 305 0.60 1478.4

70 425 0.70 2058.0

80 434.2 0.80 2100.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.01

Lab no.: 07160 Diameter (cm) 5.1

Source: BD-BHM 211 Area (cm2) 20.43

Depth: 61.02 - 61.18 Volume (cm3) 204.49

Stain Prooving %Strain Deviator Mass (g): 420

Guage Rinng Stress Bulk Density (kg/m3): 2054

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1131.6
10 15 0.10 74.7 Proving Ring Factor: 102 Strain at Failure (%): 1.80
20 28.8 0.20 143.4

30 37 0.30 184.0

40 45.5 0.40 226.1

50 65 0.50 322.6

60 88.2 0.60 437.3

70 97 0.70 480.5

80 110.5 0.80 546.8

90 128.2 0.90 633.7

100 138 1.00 681.5

120 160 1.20 788.5

140 180 1.40 885.3

160 201.2 1.60 987.6

180 231 1.80 1131.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.935

Lab no.: 07149 Diameter (cm) 5.215

Source: BD-BHL 301 Area (cm2) 21.36

Depth: 45.11 - 45.27 Volume (cm3) 212.21

Stain Prooving %Strain Deviator Mass (g): 535

Guage Rinng Stress Bulk Density (kg/m3): 2521

0 0 0.00 0.0 Stress at Failure (kN/m^2): 3544.4
10 5 0.10 178.7 Proving Ring Factor: 764 Strain at Failure (%): 0.91
20 9 0.20 321.3

30 14 0.30 499.2

40 20 0.40 712.5

50 27 0.50 960.9

60 35 0.60 1244.3

70 47 0.70 1669.3

80 72 0.81 2554.6

90 100 0.91 3544.4

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.8

Lab no.: 07150 Diameter (cm) 5

Source: BD-BHL 301 Area (cm2) 19.63

Depth: 46.74 - 46.88 Volume (cm3) 192.42

Stain Prooving %Strain Deviator Mass (g): 380

Guage Rinng Stress Bulk Density (kg/m3): 1975

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1076.9
10 10 0.10 51.7 Proving Ring Factor: 102 Strain at Failure (%): 1.22
20 15 0.20 77.5

30 31 0.31 160.1

40 55.2 0.41 284.7

50 86 0.51 443.2

60 133 0.61 684.7

70 167.2 0.71 859.8

80 190 0.82 976.1

90 200 0.92 1026.4

100 205.2 1.02 1052.0

120 210.5 1.22 1076.9

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10

Lab no.: 07151 Diameter (cm) 5.25

Source: BD-BHL 301 Area (cm2) 21.65

Depth: 47.30 - 47.47 Volume (cm3) 216.48

Stain Prooving %Strain Deviator Mass (g): 530

Guage Rinng Stress Bulk Density (kg/m3): 2448

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1661.6
10 4 0.10 136.6 Proving Ring Factor: 740 Strain at Failure (%): 0.80
20 7 0.20 238.8

30 11.5 0.30 391.9

40 16 0.40 544.8

50 22 0.50 748.3

60 31 0.60 1053.3

70 40 0.70 1357.8

80 49 0.80 1661.6

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.145

Lab no.: 07152 Diameter (cm) 5.135

Source: BD-BHL 301 Area (cm2) 20.71

Depth: 49.74 - 49.90 Volume (cm3) 210.10

Stain Prooving %Strain Deviator Mass (g): 420

Guage Rinng Stress Bulk Density (kg/m3): 1999

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1604.7
10 30 0.10 148.9 Proving Ring Factor: 103 Strain at Failure (%): 0.59
20 58.5 0.20 290.0

30 108.8 0.30 538.8

40 182.2 0.39 901.4

50 268.8 0.49 1328.5

60 325 0.59 1604.7

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.99

Lab no.: 07144 Diameter (cm) 5.2

Source: BD-BHL 309 Area (cm2) 21.24

Depth: 34.25 - 35.44 Volume (cm3) 212.16

Stain Prooving %Strain Deviator Mass (g): 425

Guage Rinng Stress Bulk Density (kg/m3): 2003

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1817.5
10 12 0.10 57.9 Proving Ring Factor: 103 Strain at Failure (%): 0.90
20 21 0.20 101.2

30 38 0.30 182.9

40 86 0.40 413.4

50 160 0.50 768.4

60 247 0.60 1185.0

70 327 0.70 1567.2

80 377 0.80 1805.0

90 380 0.90 1817.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 9.785

Lab no.: 07145 Diameter (cm) 5.115

Source: BD-BHL 309 Area (cm2) 20.55

Depth: 39.40 - 39.61 Volume (cm3) 201.07

Stain Prooving %Strain Deviator Mass (g): 405

Guage Rinng Stress Bulk Density (kg/m3): 2014

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1946.2
10 41 0.10 203.9 Proving Ring Factor: 102 Strain at Failure (%): 0.51
20 90 0.20 447.1

30 214 0.31 1061.9

40 343 0.41 1700.3

50 393 0.51 1946.2 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.045

Lab no.: 07146 Diameter (cm) 5.15

Source: BD-BHL 309 Area (cm2) 20.83

Depth: 40.84 - 41.02 Volume (cm3) 209.24

Stain Prooving %Strain Deviator Mass (g): 415

Guage Rinng Stress Bulk Density (kg/m3): 8684

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1508.5
10 51.5 0.10 253.7 Proving Ring Factor: 103 Strain at Failure (%): 0.50
20 119.5 0.20 588.0

30 190.2 0.30 934.9

40 242 0.40 1188.4

50 307.5 0.50 1508.5 Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.145

Lab no.: 07147 Diameter (cm) 5.225

Source: BD-BHL 309 Area (cm2) 21.44

Depth: 41.05 - 41.32 Volume (cm3) 217.53

Stain Prooving %Strain Deviator Mass (g): 440

Guage Rinng Stress Bulk Density (kg/m3): 2023

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1824.5
10 22.2 0.10 105.9 Proving Ring Factor: 102 Strain at Failure (%): 0.79
20 35 0.20 166.9

30 56.2 0.30 267.7

40 85 0.39 404.4

50 133 0.49 632.2

60 210 0.59 997.2

70 310 0.69 1470.5

80 385 0.79 1824.5

Deviator Stress vs Axial Strain
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Job Description: Durban Harbour Berth Deepening Project O/D No. 5487

Job no.: 5382 Length (cm) 10.055

Lab no.: 07148 Diameter (cm) 5.15

Source: BD-BHL 309 Area (cm2) 20.83

Depth: 41.57 - 41.86 Volume (cm3) 209.45

Stain Prooving %Strain Deviator Mass (g): 415

Guage Rinng Stress Bulk Density (kg/m3): 1981

0 0 0.00 0.0 Stress at Failure (kN/m^2): 1647.4
10 8.5 0.10 42.0 Proving Ring Factor: 103 Strain at Failure (%): 0.70
20 31.5 0.20 155.4

30 55.5 0.30 273.6

40 90 0.40 443.2

50 146.2 0.50 719.3

60 238.8 0.60 1173.7

70 335.5 0.70 1647.4

Deviator Stress vs Axial Strain
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 500272-CPC002
Durban Berth Deepening
Summary of Marine CPT Testing

Date Activity
BD-CPTM207
10/10/2008 Install casing to 19.0m BDL

Wash boring from 19.0 to 21.5m BDL
Attempted probe from 21.5 - 21.78m BDL but terminated on obstruction
Wash boring from 21.0m - 22.0m BDL

11/10/2008 Wash boring 22.0m - 23.5m BDL
Attempted probe from 23.1 - 25.48m BDL but terminated on obstruction
Rotary coring boulder from 23.1 to 27m BDL

12/10/2008 Casing bent overnight, pulled out and reinstated
Install casing to 21m BDL
Wash boring from 21.0m - 27.0m BDL
Insert probe inside casing. Stopped at 25.40m. Left probe overnight

13/10/2008 Probe jammed inside casing. All rods and casing extracted
14/10/2008 Casing re-installed to 19.0m BDL

Wash boring to 19.0m - 23.0m BDL
Attempted probe from 23.1m -23.7m BDL but terminated on obstruction

15/10/2008 Rotary coring boulder 23.1m - 24.5m BDL
Attempted probe from 24.0m - 25.38m BDL but terminated on obstruction
Wash boring from 24.0m - 27m BDL

16/10/2008 Probing from 25.4m - 31.6m BDL - Probe No. BD-BHM207. Upper 1.6m of probe 
probably disturbed by wash boring

17/10/2008 Extract all casing and move jack up

BD-CPTM209
18/10/2008 Install casing to 19.75m BDL

Wash boring 19.75m - 20.5m BDL
Probing from 20.5m - 31.74m BDL - Probe No. BD-BHM209

19/10/2008 Probe jammed in hole; attempting to extract
20/10/2008 Probe jammed in hole; attempting to extract
21/10/2008 Probe extracted from hole. Casing broke off and large diameter casing bent

BD-CPTM208
22/10/2008 Install N and P size casing to 19.0m BDL.

Wash boring 16.0m - 20.0m BDL
Install B size casing to 20.0m BDL
Probing from 20.0m - 30.8m BDL. No tip resistance readings due to equipment 
malfunction. No results.

23/10/2008 Jack up removed from berth 203 due to re-opening of berth to shipping and repeat test at 
BD-CPTM208 not possible. Jack up moved to Maydon Wharf

BD-CPTM101
13/11/2008 Install P size casing to 18.80m BDL.

Install N size casing to 17.0m BDL
Wash boring 17.0m - 20.5m BDL
Install BW casing to 20.5m BDL
Attempted probe from 20.4m - 21.94m but terminated on obstruction

14/11/2008 Wash boring 20.5m - 22.0m BDL
Probing from 21.9 - 35.84m. Probe No. CPT-BDM101. However, below 30.74m BDL 
(8.84m penetration depth), suspected equipment malfunction and unreliable readings. 
Porewater pressure possibly unreliable throughout test.

BDL: Below jack up deck level



 500272-CPC002
Durban Berth Deepening
Summary of Marine CPT Testing

Date Activity
BD-CPTM102
17/11/2008 Install P size casing to 18.5m BDL

Install N size casing to 17.40 and wash boring 17.4 - 20m BDL
Install B size casing to 19.5m BDL
Probing 20.1m - 27.94m BDL - Probe No. BD-CPTM102. After 7.84m penetration depth 
signal became corrupted and test abandoned; jack up moved to BD-CPTL102A

BD-CPTM102A
19/11/2008 Install casing to 17.1m BDL

Wash boring 17.1m to 19.0m BDL
Attempted probe from 19.0m - 20.26m but terminated on obstruction
Wash boring 19.0m - 20.5m BDL

20/11/2008 Casing discovered bent, pulled out and reinstated
Install casing to 16.4m BDL
Wash boring 16.4m - 18.3m BDL
Attempted probe 18.3m - 18.96m BDL but terminated on obstruction
Wash boring 18.9m - 22.0m BDL
Probing 21.3m - 23.92m BDL - Probe No. BD-CPTM102A. At 23.92m BDL (2.62m probe 
depth), power cut on jack up caused test data to become corrupted

21/11/2008 Extract casing and move position

BD-CPTM103
22/11/2008 Install casing to 19.5m BDL.

Wash boring to 20.1m BDL
Attempted probe 20.1m - 20.78m BDL but terminated on obstruction
Wash boring 20.0m - 24.0m BDL

23/11/2008 Probing 25.3m - 29.5m BDL - Probe No. BD-CPTM103

BDL: Below jack up deck level



Jack up deck level Sea bed level Sea bed level Top of test CPT Penetration Base of test

Y X m CD m BDL m CD m BDL m m BDL

BD-CPTM101 14/11/2008 -3023 3306972 4.3 17.45 -13.15 21.90 13.94 35.84

After 8.84m the results are unrelaible with sharp drop in Qc 
value at rod change, subsequent negative Qc values and very 
high Friction Ratio. Porewater pressures indicate unstaurated 
cone for all of the test.

BD-CPTM102 17/11/2008 -3054 3306885 4.1 17.70 -13.60 20.10 7.84 27.94 Approx 7.84m of useful data and then depth signal corrupted 
and test abandoned

BD-CPTM102A 20/11/2008 -3056 3306886 3.4 16.80 -13.40 21.30 2.62 23.92 Approximately 2.62m of useful data and then power cut leading 
to aborted test

BD-CPTM103 23/11/2008 -3086 3306826 3.4 18.00 -14.60 25.30 4.20 29.50 Test refused at 4.20m.

BD-CPTM207 16/10/2008 -2023 3306635 3.8 19.00 -15.20 25.40 6.20 31.60 Upper 1.6m of probe possibly disturbed by wash boring

BD-CPTM209 18/10/2008 -2206 3306578 3.95 17.75 -13.80 20.50 11.24 31.74

mBDL: metres below jack up deck level

Durban Harbour - Berth Deepening CPT Summary

WGS84/WG31 Co-ordinates
CommentsDateTest No.



Nr.

REF. SYSTEM WG31
As per contract

Employee

DATE 2009/04/08 SURVEYOR C.J. Marx Work Nr. 2201
Staff

Date
CPT NO. Y X Z REMARKS

2008/10/17 BD CPT 207 -2023 3306635 3.8 BTH 55/56#203

2008/10/18 BD CPT 209 -2206 3306578 3.95 Bol 45 30m off quay side # 203

2008/10/22 BD CPT 208 -2101 3306603 3.7 Bol 51 30m off quay side # 203

2008/10/23 CPT-MW12/4 -248 3307224 3.3 Berth 203 Maydon Wharf 12

2008/10/24 CPT-MW12/7 -94 3307244 3.4 Maydon Wharf 12

2008/11/13 BD-BHM-101 -3023 3306972 4.3 Pier 101 # 3&4

2008/11/17 BD-BHM-102 -3054 3306885 4.1 Pier 101 # 8&9

2008/11/19 BD-BHM-102 -3056 3306886 3.4 Pier 101 # 8&9

2008/11/22 BD-BHM-103 -3086 3306826 3.4 Pier 102 # 12

2208/11/25 CPT-MW-12/2 -348 3307204 3.7 Pier 102 # 13

2008/11/26 CPT-MW-12/6 -149 3307237 3.6 M/W 12/6

2008/11/27 CPT-MW-12/5 -198 3307229 3.8 M/W 12/5

2008/12/02 CPT-MW-12/1 -376 3307171 3.1 M/W 12/1

2008/12/03 SPT-MW-12/3 -298 3307216 3.6 M/W 12/3
2008/12/04 SPT-MW-12/2 -346 3307207 3.3 M/W 12/2
2008/12/04 SPT-MW-12/4 -247 3307220 2.9 M/W 12/4

2008/12/08 SPT-MW-12/6 -144 3307237 3 M/W 12/6

SEA ISLAND CPT POSITIONS
PROJECT:

POSITION

CIV 08/008

  L&M



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM101 - Total depth: 13.94 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:57:36 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM101 - Total depth: 13.94 (m)

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:57:36 PM 2
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM102 - Total depth: 7.84 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:57:09 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM102 - Total depth: 7.84 (m)

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:57:09 PM 2
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM102A - Total depth: 2.62 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:56:30 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM102A - Total depth: 2.62 (m)

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:56:30 PM 2
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM103 - Total depth: 4.20 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:54:49 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM103 - Total depth: 4.20 (m)

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:54:49 PM 2
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM207 - Total depth: 6.20 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:58:25 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM207 - Total depth: 6.20 (m)

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:58:25 PM 2
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt



Project: Durban Harbour CPT's

Franki Africa
031 7002341
25 Richmond Rd, Durban
http://www.franki.co.za

CPT: BD-CPTM209 - Total depth: 11.24 (m)

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay

4. Clay & silty clay

5. Clay & silty clay

6. Sandy silt & clayey silt

7. Silty sand & sandy silt

8. Sand & silty sand

9. Sand

10. Sand

11. Very dense/stiff soil

12. Very dense/stiff soil

CPeT-IT v.1.6.0.68 - CPTU data presentation & interpretation software - Report created on: 2009/04/01, 03:58:01 PM 1
Project file: S:\Soiltech\Contracts\Harbour Probes\Durban Harbour.cpt
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Report to Transnet Projects on a Desk Study Appraisal for the
Durban Berth Deepening Feasibility Study 

Reference : 07-395  Dated : 12 May 2008  

1. INTRODUCTION  

Transnet are presently deepening and widening the entrance channel to the port of Durban in order to 
accommodate post-panamax container vessels in the vessel class of 9 200 TEU. The depth of the 
existing container terminal quay walls, located at Pier 1 and Pier 2, is too shallow to accommodate this 
class of ship, and selected berths require to be deepened. The following berths are considered for 
possible deepening: 

 Pier 1 (berths 100 to 104) 

 Pier 2 (berths 203 to 205) 

 Prior to deepening, the berths will be assessed for stability against sliding, overturning, bearing 
capacity failure and deep foundation failure. The following berths are to be investigated for stability: 

 Pier 1 (berths 100 to 109) 

 Pier 2 (berths 200 to 205) 

The purpose of this desk study report is to collate and assess the functionality of the existing 
geotechnical information relating to Piers 1 and 2 and their associated berths. The collated information 
will enable decisions to be made regarding the requirements for further geotechnical investigations for 
the Durban Berth Deepening Feasibility Study. The existing information has been obtained from 
numerous reports that have been completed over the years for various phases of redevelopment and 
augmented development of this part of Durban Harbour. 

In particular, a data base of the available information for the areas encompassed by Pier 1 and Pier 2 
has been prepared.  This data base has been used to indicate the following:  

 The quality of the data available for each birth, i.e the relative value in terms of providing 
geotechnical information pertinent to the project. 

 Areas where good quality data occurs. 

 Areas where data is sparse and will most likely require further geotechnical investigation.  

2. INFORMATION SUPPLIED 

The following historical data (including complete reports, as well as borehole logs) was supplied by 
Hatch Mott McDonald Goba Joint Venture (HMGJV) and Prestedge Retief Dresner Wijnberg (PRDW), 
consulting port and coastal engineers, and used in compiling the desk study:  

 Copy of proposal document titled, “Transnet Projects – Durban Berth Deepening Feasibility 
Study”, submitted by Prestedge Retief Dresner Wijnberg (February 2008). 

 Seacore – Boreholes for the Bayhead Project (2007). 

 Marine Geosolutions – Geophysical Survey for the Eastern Ports Rail Corridor Study (2007). 

 Transnet Projects – Design Salisbury Island Redevelopment (2007). 

 Protekon – Pier 1 Ground Investigation (2001). 

 Protekon – North Terminal Substation Pier 2 (2001). 

 Protekon – Extension of berth 206-207 (1999).  

 Ove Arup – Report for Berth 200-201 (1976). 

 Christian and Nielson – Original boreholes for Pier 1 and Pier 2 (1976). 
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3. GEOTECHNICAL INVESTIGATION WORK DONE TO DATE  

3.1 Fieldwork & Laboratory Testing 

A large quantity of fieldwork has been completed in the project area. In summary this investigation 
works includes the following: 

 Boreholes, 

 Marine Geophysics, and  

 Laboratory Testing. 

This information will be discussed with reference to Piers 1 and 2. The detailed summary of all 
boreholes put down in the project area are included in Appendix A.  

3.1.1 Pier 1 

 Pier 1 extends from Salisbury Island in the south east to Pier 2 in the north-west and incorporates 
berths 100 to 109. Approximately 67 boreholes have been put down either behind the quay wall or 
directly in front of the cope of the pier quay wall. The approximate locations of the boreholes are 
indicated in Figure 1.  

 A summary of all the information acquired for Pier 1 is tabulated in Table 1. The number of boreholes 
with information such as test types and final depths are given for each berth. 



Desk Study Appraisal for the Durban Berth Deepening Feasibility Study Page 3 

Path:  H:\07\07-395 Harbour\REPORTS\07-395R01 DESK STUDY FINAL.doc 

Table 1 
Summary of Existing Borehole Information : Pier 1, Durban Harbour 

Berth 
No.

Total 
Number of 
boreholes 

drilled 
along 

extent of 
berth 

In front of Quay Wall Cope Behind the Quay Wall Cope 

Borehole 
reference No. Type of test Final Depth Borehole 

reference No. Type of test Final 
Depth (m) 

100 6 

SI-BH101 
SPT  @ 1.0m 

intervals 
19.00 SI-BH108 SPT 32.95 

S1-BH102
SPT  @ 1.0m 

intervals 
33.45 SI-BH109 SPT 32.95 

SI-BH103 
SPT  @ 1.0m 

intervals 
33.45 

-

S1-BH104
SPT  @ 1.0m 

intervals 
33.45 

101 1 - 9GO203-BH11 - 30.40 

102 2 
9G0203-
BH001 

- 37.00 9GO203-D6 - 12.80 

103 5 

9GO203-DC - 15.20 9GO203-D4 - 29.70 

DM-G-G1 
SPT @ 1.5m 

intervals 
27.00 9GO203-D5 - 14.00 

DM-G-G2 
SPT @ 1.5m 

intervals 
23.22   

104 12 

P1-BH02 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.25 
9GO203-
BH006 

- 33.80 

P1-BH01 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.50 P1-BHWB5 
SPT @ 1.0m 

intervals 
20.45 

P1-BH13 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.45 DM-H-BHC 
SPT @ 1.5m 

intervals 
42.90 

P1-BH13 
SPT  @ 1.0m 

intervals 
35.45 

-

9GO203-DB - 16.80 

9GO203-
BH007 

- 24.80 

9GO203-D1 - 13.70 

9GO203-D2 - 13.70 

9GO203-
BH005 

- 21.30 

105 6 

P1-BH03 
SPT  @ 1.0m 

intervals 
35.50 DM-I-RM7 

SPT @ 1.5m 
intervals 

49.50 

P1-BH04 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.45 P1-BHW4 
SPT  @ 1.0m 

intervals 
20.45 

P1-BH05 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.45 DM-I-RM6 
SPT @ 1.5m 

intervals 
38.55 

P1-BH30 
SPT  @ 1.0m 

intervals 
Triaxial tests 

    

106 15 

P1-BH06 
SPT  @ 1.0m 

intervals 
35.65 

9GO203-
BH002 

- 33.50 

P1-BH07 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.45 P1-BHWB3 
SPT  @ 1.0m 

intervals 
20.45 

P1-BH08 No information supplied DM-I-RM5 SPT @ 1.5m 39.50 
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Berth 
No.

Total 
Number of 
boreholes 

drilled 
along 

extent of 
berth 

In front of Quay Wall Cope Behind the Quay Wall Cope 

Borehole 
reference No. Type of test Final Depth Borehole 

reference No. Type of test Final 
Depth (m) 

    intervals 

106 15 

P1-BH09 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

    

BH-V27
Particle size 

analysis 
3.20 DM-I-RM4 

SPT @ 1.5m 
intervals 

45.70 

-

DM-H-BH3 
SPT @ 1.5m 

intervals 
44.99 

DM-H-BH4 
SPT @ 1.5m 

intervals 
45.31 

9GO203-
BH009 

- 24.60 

-

DM-H-BHB 
SPT @ 1.5m 

intervals 
49.50 

DM-I-RM3 
SPT @ 1.5m 

intervals 
43.35 

DM-H-BH2 
SPT @ 1.5m 

intervals 
43.00 

 DM-H-BH5 
SPT @ 1.5m 

intervals 
43.65 

107 14 

BH-V26
Particle size 

analysis 
3.50 

9G0203-BH-
107 

No information supplied 

P1-BH11 
SPT  @ 1.0m 

intervals 
35.45 DM-I-RM2 

SPT @ 1.5m 
intervals 

41.50 

P1-BH12 
SPT  @ 1.0m 

intervals 
35.45 DM-H-BH1 

SPT @ 1.5m 
intervals 

40.00 

P1-BH10 
SPT  @ 1.0m 

intervals 
35.45 DM-H-BH6 

SPT @ 1.5m 
intervals 

41.50 

9GO203-
BH108 

No information supplied P1-BHWB1 
SPT  @ 1.0m 

intervals 
20.00 

P1-BH12 No information supplied DM-I-RM1 
SPT @ 1.5m 

intervals 
40.30 

P1-BH14 
SPT  @ 1.0m 

intervals 
 DM-H-BHA 

SPT @ 1.5m 
intervals 

48.00 

P1-BH24 
SPT  @ 1.0m 

intervals 
Triaxial tests 

9GO203-
BH012 

- 30.30 

108 4 

P1-BH15 
SPT  @ 1.0m 

intervals 
35.45 DM-J-CB1 

SPT @ 0.5 to 
1.5m intervals 

38.59 

P1-BH13 
SPT  @ 1.0m 

intervals 
LL,PI,LS 

35.45 DM-J-CB2 
SPT @ 0.5 to 
1.5m intervals 

40.87 

-
9GO203-
BH013 

- 31.50 

109 2 - 

DM-J-CB3 
SPT @ 0.5 to 
1.5m intervals 

40.95 

DM-J-CB4 
SPT @ 0.5 to 
1.5m intervals 

39.28 

Sources of Information :  SI-BH Series – Transnet, Salisbury Island 
    9G0203 Series – Original Christiani & Nielson drawings, Pier 1 
    DM Series – Protekon reports 
    P1-BH01 Series – Murray and Roberts/Franki JV, Pier 1 
    BH-V26 – MGS Vibrocore, Bayhead 
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3.1.2 Pier 2 

 Pier 2 extends from Pier 1 in the south east to the sandbanks in the west, and incorporates Berths 200 
to 205. A proposed new berth, Berth 206, is currently under review as part of the overall Feasibility 
Study.  Approximately 83 boreholes have been put down either in front of or directly behind the quay 
wall. The approximate locations of the boreholes are indicated in Figure 1.  

A summary of all the information acquired for the Pier 2 is tabulated in Table 2. The number of 
boreholes with information such as test types and final depths are given for each berth. 
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Table 2 
Summary of Existing Borehole Information : Pier 2, Durban Harbour 

Berth 
No. 

Total 
Number of 
boreholes 
drilled in 
extent of 

berth 

In front of Quay Wall Cope Behind the Quay Wall Cope 

Borehole
reference No. Type of test Final Depth Borehole 

reference No. Type of test Final Depth 
(m)

200 4 

9GO200-WB1 SPTs 20.50 

-
9GO200-V20 - 23.80 

9GO200-V21 - 21.90 

9GO200-V22 - 21.90 

201 6 

9GO200-WB03 SPTs  21.05 

-

9GO200-WB02 SPTs 19.51 

9GO200-V04 Vane tests 21.80 

9GO200-VO5 - 23.80 

9GO200-VO6 - 23.50 

9GO200-VO7 - 22.50 

202 13 

9GO200-V14 Vane tests 19.00 

-

9GO200-V15 Vane tests 20.40 

9GO200-V17 Vane tests 27.40 

9GO200-V13 Vane tests 19.50 

9GO200-WB06 SPTs 20.75 

9GO200-V08 Vane tests 22.30 

9GO200-V09 Vane tests 23.60 

9GO200-V10 Vane tests 23.60 

9GO200-WB05 SPTs 21.56 

9GO200-V11 Vane tests 22.30 

9GO200-V12 Vane tests 21.20 

9GO200-BHT1  20.73 

9GO200-WB07 SPTs 21.33 

203 15 

9GO200-WB09 
SPTs

LI,PI,LS 
21.64 P2/WB/11 - 21.33 

9GO200-WB10 
SPTs

LI,PI,LS 
21.34 

-

9GO200-V25   Vane tests 24.80 

9GO200-V26 Vane tests 24.40 

9GO200-V26A - 23.20 

9GO200-V26B - 22.50 

9GO200-V27 Vane tests 20.70 

9GO200-V32 - 23.80 

9GO200-V18 Vane tests 25.00 

9GO200-V31 Vane tests 21.60 

9GO200-V19 - 18.00 

9GO200-WB08 SPTs  21.36 

9GO200-V23 Vane tests 25.90 

9GO200-V24 Vane tests 24.40 



Desk Study Appraisal for the Durban Berth Deepening Feasibility Study Page 7 

Path:  H:\07\07-395 Harbour\REPORTS\07-395R01 DESK STUDY FINAL.doc 

Berth 
No. 

Total 
Number of 
boreholes 
drilled in 
extent of 

berth 

In front of Quay Wall Cope Behind the Quay Wall Cope 

Borehole
reference No. Type of test Final Depth Borehole 

reference No. Type of test Final Depth 
(m)

204 11 

9GO200-WB04 - 21.60 GO200-BH01 - 27.43 

9GO200-V29 Vane tests 23.80 GO200-BH02 - 24.38 

9GO200-V30 Vane tests  23.80 GO200-BH04 - 29.26 

9GO200-V33 Vane tests  24.40 

-

9GO200-V34 Vane tests 24.40 

9GO200-V35 Vane tests 24.10 

9GO200-V36 Vane tests 22.90 

9GO200-SH4-4 - 25.57 

205 9 

9GO200-BH-7U - 22.60 

-

9GO200-V40 Vane tests 22.50 

9GO200-V41 Vane tests 22.90 

9GO200-V42 Vane tests 23.80 

9GO200-V37 Vane tests 26.50 

9GO200-V38 Vane tests 25.30 

9GO200-V39 Vane tests 25.30 

9GO200-BH12 - 30.63 

9GO200-
BH06U 

- 24.80 

206/207 25 

BH-BH108
SPT @ 1.5m 

intervals 
17.00 DM-L-C01 

SPT @ 1.5m 
intervals 

40.43

BH-BH109
SPT @ 1.5m 

intervals 
17.40 DM-L-C02 

SPT @ 1.5m 
intervals 

41.63

BH-BH110
SPT @ 1.5m 

intervals 
15.95 DM-L-C03 

SPT @ 1.5m 
intervals 

37.93

9G0200-BH08 Vane tests 28.80 DM-L-C04 
SPT @ 1.5m 

intervals 
35.48

9G0200-V43 Vane tests 22.90 DM-L-C05A 
SPT @ 1.5m 

intervals 
35.72

9G0200-V44 Vane tests 23.80 DM-L-C05B 
SPT @ 1.5m 

intervals 
30.51

9G0200-V45 Vane tests 22.90 DM-L-C06 
SPT @ 1.5m 

intervals 
33.09

9G0200-V47 Vane tests 22.30 DM-L-C07 
SPT @ 1.5m 

intervals 
40.53

9G0200-V48 Vane tests 24.10 DM-L-C08 
SPT @ 1.5m 

intervals 
37.26

9G0200-V49 Vane tests 24.70 DM-L-C09A 
SPT @ 1.5m 

intervals 
33.96

-

DM-L-C09B 
SPT @ 1.5m 

intervals 
30.05

DM-L-C10 
SPT @ 1.5m 

intervals 
21.45

DM-L-C11 
SPT @ 1.5m 

intervals 
21.45

DM-L-C12 
SPT @ 1.5m 

intervals 
21.45

9G0200-BH07 - 28.04
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Sources of Information :  9G0200 Series – Christiani & Nielson original drawings, Pier 2 
     BH-BH Series – Seacore, Bayhead 
     DM Series – Protekon reports 

3.2 Marine Geophysical Data 

Several geophysical surveys have been undertaken in the Durban Harbour by Marine Geo-Solutions 
(MGS). The majority of the data used is from the EPRCS report. The report includes: 

1. Bathymetry and harbour floor topography using single and multi-beam echo sounding, to within 
30metres of the quay walls of Piers 1 and 2 

2. Identification and distribution of surficial geology based on acoustic properties using side-scan 
sonar aided by collection of samples at specific sites. 

3. Construction of several cross sections (seismic stratigraphy) through the study area based on the 
interpretation of seismic data (“boomer” and “pinger”) and existing borehole data.  These are 
referred to as Pier Sections G1-G2-G3-G4-G5-G6-G7-G8 and Channel Sections HI and MN. 

The geological cross-sections inferred from these geophysical surveys, drawn by MGS, along these 
section lines are given in Figure 2.  The inferred geological soil and rock horizons are discussed in 
greater detail below. 

3.2.1 Bathymetry and harbour floor topography (Salisbury Island, Pier 1 and Pier 2) 

The bathymetry in the vicinity of Piers 1 and 2, and the rest of the harbour, is controlled to a large 
degree by the dredging activities operating within the harbour. Surficial outcrops of reef and clay 
appear to have only a minor control, if any. The bathymetry of the Salisbury Island area, which forms 
the eastern-most margin of the study area, is typified a gentle sloping gradient, with a well defined 
rectangular basin just north of the Naval Base. Directly east of this basin, the irregular topography and 
less well defined nature of the dredge channel suggest the possible accumulation of sediment in this 
area. A clear dredge channel exists between Pier 1 and the T-Jetty, and extends between Pier 1 and 
Pier 2 towards Berth 206 (the far western portion of Pier 2) and the central sandbank.  This channel is 
~80m wide and -14m to -15m Port Chart Datum (CD) in depth. 

The bottom topography between Pier 1 and 2 is relatively flat, with a gentle gradient of 0˚ to 2˚ dipping 
to the north. The depth is on average -12.8m CD, but varies in the range -12m to -14m CD. The quay 
wall margins between Pier 1 and Pier 2 are marginally deeper (-14m) than the central section between 
the piers. There is evidence of plough dredging (i.e. perpendicular dredge furrows to quay wall ~10m 
wide), which terminate in sediment mounds at either end, resulting in a shallower bathymetry (-11m to 
-12m). 

3.2.2 Description and Distribution of Acoustic Facies 

Prominent calcarenite reef forms the third largest laterally extensive acoustic facies of the Durban 
Harbour floor geology. In the study area it is located between Pier 1 and Pier 2. It typically displays a 
rugged micro-topography but does not exhibit extreme relief above the harbour floor. A sample was 
collected at this site and described as a light red to light reddish brown, fine grained, ferruginous 
calcarenite, with subordinate clay clasts. Associated with this facies is scattered reef, which makes up 
the second largest facies. This facies consists of light olive to light reddish brown, fine to medium 
grained, weakly cemented sand, which commonly manifests as small, sub-rounded to well rounded 
pebbles ~20 to 30mm in diameter. The most dominant acoustic facies is fine to medium grained sand 
and silt which make up more than 90% of the area.  

Samples were taken at five sites in order to delineate the composition of certain facies observed on 
the sonographs. Four of these sites may prove to be important to the geotechnical study to be under 
taken in the area. Site 1 is located adjacent to Berth 204 and identified a facies consisting of small 
sub-rounded clasts of firm, silty clay, with evidence of bivalve burrows. The cohesive nature of this 
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facies could prove problematic to dredge. Site 2 and Site 3 are located between Pier 1 and Pier 2 and 
identified as comprising dumped angular blocks of Dwyka tillite and Natal Group sandstone. Neither of 
these has any relation to the geology of the harbour and is likely to have been used as armouring of 
quay wall (rip-rap), but pose hazards to dredging activity in these areas. Site 4 is located adjacent to 
the north eastern tip of Pier 1 and indicates the presence of friable weathered calcarenite nodules in a 
generally sandy matrix.  

3.2.3 Seismic Stratigraphy 

MGS constructed several cross sectional interpretations using “boomer” and “pinger” seismic data. 
These cross sections fall within the study area. Cross section G1-G2 lies across Berths 99 and 100; 
G2 to G3 from Berth 100 to Berth 103; G4 to G5 along Berth 104; G5 to G6 from Berth 105 to Berth 
107; G5 to G6 from Berth 108 to Berth 109; G6 to G7 from Berth 200 to Berth 202; G7 to G8 from 
Berth 203 to Berth 206. The cross sections extend down to the Cretaceous marine sediments, which 
form the acoustic basement. 

The geological cross-sections inferred from these geophysical surveys, drawn by MGS, along these 
section lines are given in Figure 2.  The inferred geological soil and rock horizons are discussed in 
greater detail below.  

4. SUMMARY OF LOCAL GEOLOGY UNDERLYING THE PROJECT AREA 

The results of the various borehole logs, sonic and acoustic logs have been used to provide a 
summary of the localised geological relationships encountered within the Project area.  This 
information is presented in Table 3 below. 
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Table 3 
Summary of geology underlying the project area 

Geological 
Divisions Units Description Depth (below 

CDP) 
Late Pleistocene 
and Holocene 
cover sands 

Late Pleistocene 
Aeolian Sediments 

Medium dense to dense, light reddish brown to 
light grey fine grained sand with a coarser basal 
unit, gravelly SAND. 

Holocene Lagoonal 
Sediments 

Medium dense to dense, olive to light grey/brown, fine 
to medium grained SAND with occasional heavy 
minerals. 

Late Pleistocene 
Calcarenite   

Medium to hard rock, light to dark brown, fine to 
medium grained, weakly laminated. 

-11.4 to -7.5m 

Late Pleistocene 
Channel Sands 

Unit 3 Not visible in study area. 

Late Pleistocene 
Channel Sands  
(most extensive 
in field area) 

Unit 2 - Upper portions 
(clay rich unit) 

Very soft to stiff, light grey to dark brown mottled 
occasionally orange, fissured silty or fine to medium 
grained sandy CLAY. 

-12 to -41.7m 

Unit 2 - Lower portions 
(sandy unit) 

Loose to dense, light to dark grey yellowish brown 
olive or light reddish brown, fine to coarse grained 
SAND, subordinate layers of firm grey CLAY. 

Late Pleistocene 
Channel fill 
Sediments 

Unit1- Upper Clay Rich 
Unit

Stiff to very stiff, light grey to dark brown occasionally 
black fissured to microshattered, silty to sandy 
occasionally gravelly CLAY. 

-16 to -44m 

Unit1 - Basal Sand Unit Loose to very dense, olive to dark grey reddish brown  
occasionally light grey to white, fine to medium 
grained SAND, occasionally medium to very coarse, 
with minor conglomerate. 

Late Pleistocene 
Lagoonal 
Sediments 

Highly variable sediment assemblage. 
Light olive grey to reddish light brown, dark brown and 
orange brown loose to dense fine to medium SAND, 
occasional lenses of fine to coarse and fine to gravelly 
SAND with occasional shell fragments. 

-14 to -34m 

Late Pleistocene 
Aeolianite 

Isolated eroded remnants. 
Pale yellowish brown slightly weathered thinly bedded 
medium to coarse grained medium hard rock. 
CALCARENITE 

-17 to -28m 

Pleistocene 
Basal Sand Unit 

Light reddish orange to brown mottled light grey  
medium dense to very dense fine to medium grained 
SAND with small amounts of clayey/silty SAND. 

-23 to -29m 

Pleistocene 
Basal Clay Unit   

Dark brown and dark grey to black stiff to very stiff 
dense to very dense organic fine sandy to silty CLAY 
with minor amounts of clayey fine sandy SILT. 

-27 to -33m 

Pleistocene 
Basal Silt Unit 

Dark yellowish orange to dark grey mottled with dark 
orange medium dense to very stiff weathered fine 
sandy to gravelly SILTS or clayey silty fine SANDS. 

-28 to 36m 

Cretaceous 
Sediments 

Olive to light grey thickly bedded consolidated 
SILTSTONE with thin interbedded hard concretionary 
calcarenite horizons. 

-18 to -52m 

The most dominant features on the cross sections are numerous incised river channels. These 
channels result in variable thicknesses of units as well as poor lateral continuity of units. This 
variability in geology is likely to result in variable geotechnical properties, often over small distances.  

5. INFERRED INCISED CHANNELS 

As identified by MGS using the seismic data obtained during the surveys, a complex palaeo-drainage 
pattern exists below Durban Harbour as a result of several episodes of river incision occurring from 
fluctuations in sea-level during various stages in the geological history. These incisions have a 
significant control on the geology of the area, the thickness of the units as well as their lack of lateral 
continuity. Associated with these channels are three units of clay rich channel deposits. The thickness 
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of these units is related to the depth of the channel. The deeper the channel the thicker these units 
become. This is clearly evident in the seismic sections constructed through the area.  

The incised channels visible in several of the cross sections are of vital importance to the proposed 
geotechnical study being undertaken in the area as they could (and have been known to) result in 
quay wall instability and settlement problems. These channels result in variable thicknesses of units as 
well as poor lateral continuity of units. The occurrence of such inferred incised channels are shown on 
Figures 1 and 2 but summarised in Table 4 below.  

Table 4 
Inferred Incised Channels below Piers 1 & 2 into Cretaceous Bedrock

Pier Berth Incised Channel Details 
Width Depth 

(CDP) 
Anticipated Sediment Infill 

1 99/100 >500m -42m -12 to -15m : Holocene lagoonal 
-15 to -33m : Late Pleistocene channel clays 
-33 to -42m : Late Pleistocene channels sands 

104/105 ±150m -38m 12 to -20m : Late Pleistocene channel clays 
-20 to -22m : Late Pleistocene channel sands 
-22 to -38m : Late Pleistocene channel fill sediments 

105/106 ±110m -38m -12 to -19m : Late Pleistocene channels clays 
-19 to -21m : Late Pleistocene channel sands. Aeolian sands 
-21 to -38m : Late Pleistocene channel fill sediments 

107 ±180m -38m -12 to -25m : Late Pleistocene aeolian sediments 
-25 to -38m : Late Pleistocene channel fill sediments 

108/109 ±275m -42m -12 to -18m : Holocene lagoonal sediments 
-18 to -22m : Late Pleistocene channel clays to late  
  Pleistocene Aeolian sediments 
-22 to -42m : Late Plei stocene channel fill sediments 

2 200 ±100m -41m -12 to -15m : Holocene lagoonal sediments 
-15 to -25m : Late Pleistocene channel clays 
-25 to -41m : Late Pleistocene channel fill sediments 

202/203 ±380m -48m -13 to -18m : Holocene lagoonal sediments 
-18 to -38m : Late Pleistocene channel clays 
-38 to -48m : Late Pleistocene channel sands 

204/205 ±220m -48m -14 to -16m : Holocene lagoonal sediments 
-16 to -38m : Late Pleistocene channel clays 
-38 to -48m : Late Pleistocene channel sands 

6. CONSTRUCTION OF EXISTING PIERS 

Piers 1 and 2 were constructed over the period 1967 to 1969.  Both piers were constructed of 
blockwork segments which were stacked upon each other to form the current piers.  Details of the pier 
wall construction are shown in Figure 3 (Pier 1) and Figure 4 (Pier 2).  The basal block has been 
placed on a founding mattress of rockfill which ranges between 2 and 4 metres in thickness.  The 
rockfill comprises 38mm to 76mm stone placed in a core trench excavated beneath the structure. 

Founding depths of Piers 1 and 2 are shown in some detail in Figure 5.  The founding depths can 
generally be summarised as follows: 

 Berths 100 to 103  -14.63m to -17.98m CD 

 Berth 104  -14.63m to -17.68m CD 

 Berths 105 & 106 -14.63m to -17.63m CD 

 Berths 107 to 109 -16.46m to -17.37m CD 

 Berths 200 to 202 -14.7m to -17.07m CD 

 Berth 203  -14.7m to -18.0m CD 

 Berths 204 & 205 -17.0m to -21.0m CD 
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7. COMMENTS ON QUALITY AND USEFULNESS OF EXISTING GEOTECHNICAL 
AND GEOPHYSICAL DATA  

7.1 Geotechnical Data 

A large quantity of boreholes have been drilled in the general vicinity of the two piers and much 
variability in the quality of the data is evident. In Figure 1 the project area has been demarcated into 
three separate classes, namely:  

 Good quality data (detailed borehole logs with SPT tests),  

 Poor to fair data quality (brief borehole logs, poor material descriptions but with insitu and 
laboratory shear vane test results),  

 Poor to fair data (brief borehole logs, poor material descriptions but with laboratory shear vane 
test results), and 

 Very good data (borehole logs with SPT tests and laboratory test results (triaxials)). 

 Borehole logs giving poor quality information would typically be those which have not been adequately 
logged using a recognised methodology, such as the generally accepted South African 
Geoterminology Guidelines (1990)

1
 or Association of Engineering Geologists guidelines. The absence 

of insitu or laboratory test results would also result in borehole information being classified as poor or 
inadequate.  

7.2 Geophysical Data 

The geophysical data is generally very useful in providing an indication of the deep or sub harbour 
bottom geology.  While the inferred geological cross-sections given in Figure 2 are generally based on 
borehole correlations, however, it must be accepted that actual drilling results conducted for the 
proposed geotechnical investigations for the Harbour Feasibility Study may encounter variations in 
ground conditions.   

The information presented by MGS is applicable from the channel up to a distance of 30m from the 
pier edge.  In that the proposed berth deepening and pier extension will occur within 30m of the pier 
edge, additional geophysical work inside this 30m wide corridor will need to be considered. 

MOORE SPENCE JONES (PTY) LTD 
Consulting Geotechnical, Environmental & Civil Engineers 
2

nd
 Floor, Pharos House, 70 Buckingham Terrace, Westville, 3630 

PO Box 1263, Wandsbeck, 3631 
Tel : +27 (0)31 267 7202 
Fax : +27 (0)31 266 5322

                                                    
1

Geoterminology Workshop (1990) – Guidelines for Soil and Rock Logging 

   SAIEG-AEG-SAICE (Geotech Div) pp47
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Location Berth Borehole type Summary of geology
Laboratory Insitu

0 to 13.5m: To sea bed.

13.5 to 19m: Pale grey brown, dense to medium dense, fine and medium SAND. Harbour Beds SPT(13.5 to 14m) = 23

SPT(14.5 to 15m) = 27

SPT(15.5 to 16m) = 25

SPT(16.5 to 17m) = 23

SPT(17.5 to 18m) = 17

0 to 13m: To sea bed

13 to 14m: Black, loose,SILTY fine sand. Harbour Beds. SPT(13 to 13.5m) = 6

14 to 15m: Grey brown, loose, fine and medium SAND. Harbour Beds. SPT(14 to 14.5m) = 5

15 to 19m: Dark grey brown, medium dense and dense, SILTY fine and medium SAND. Harbour beds. SPT(15 to 15.5m) = 35

SPT(16 to 16.5m) = 22

SPT(17 to 17.5m) = 15

SPT(18 to 18.5m) = 14

19 to 29m: Grey to dark grey, very stiff becoming stiff below 22.00m, SILTY CLAY. Harbour Beds. SPT(19.5 to 20m) = 56

SPT(21 to 21.5m) = 48

SPT(22.5 to 23m) = 13

SPT(24 to 24.5m) = 15

SPT(25.5 to 26m) = 16

SPT(27 to 27.5m) = 12

SPT(28.5 to 29m) = 12

29 to 33.45m: Grey, medium dense becoming dense below 33m, SILTY fine and medium SAND. Harbour Beds. SPT(30 to 30.5m) = 13

SPT(31.5 to 32m) = 14

SPT(33 to 33.5m) = 44

0 to 15m: To sea bed

15 to 16m: Black, loose to medium dense SILTY fine SAND. Harbour Beds SPT(15 to 15.5m) = 12

16 to 17m: Dark grey brown, medium dense to dense, SILTY SAND. Harbour Beds. SPT(16 to 16.5m) = 28

17 to 22m: Pale brown and dark brown, medium dense overall, fine and medium SAND. Harbour Beds. SPT(17 to 17.5m) = 24

SPT(18 to 18.5m) = 21

SPT(19.5 to 20m) = 23

SPT(21 to 21.5m) = 21

22 to 23m: Grey and yello brown, dense, SILTY fine SAND. Harbour Beds. SPT(22.5 to 23m) = 21

23 to 26m: Dark brown, medium dense to dense, SILTY fine SAND. Harbour Beds. SPT(24 to 24.5m) = 28

SPT(25.5 to 26m) = 29

26 to 29m: Yellow brown and grey, medium dense CLAYEY fine SAND and fine CLAYEY SAND. Harbour Beds. SPT(27 to 27.5m) = 24

SPT(28.5 to 29m) = 19

29 to 31m: Dark olive, very stiff slighty fine SANDY SILTY CLAY. Harbour Beds. SPT(30 to 30.5m) = 26

31 to 32m: Grey, medium dense to dense, SILTY fien and medium SAND. Harbour Beds. SPT(31.5 to 32m) = 29

32 to 33.45m: Pale grey, medium dense, fine SAND. Harbour Beds. SPT(33 to 33.5m) = 26

0 to 13.5m: To sea bed 

13.5 to 18.5m: Dark grey SILTY SAND as matrix to dark grey, hard rock tillite GRAVEL and BOULDERS. Overall consistency very dense. FILL- scour protection? SPT(13.5 to 14m) = 78

SPT(16 to 16.5m) = 55

18.5 to 22m: Slighty greyish pale brown, dense to very dense, fine and medium SAND. Harbour Beds. SPT(18.5 to 19m) = 45

SPT(20 to 20.5m) = 44

SPT(21.5 to 22m) = 45

22 to 25m: Off white/very pale brown, very dense, fine and medium SAND. Harbour Beds. SPT(23 to 23.5m) = 58

SPT(24.5 to 25m) = 54

25 to 33.45m Pale brown, very dense overall, medium SAND. Harbour Beds. SPT(26 to 26.5m) = 33

SPT(27.5 to 28m) = 65

SPT(29 to 29.5m) = 62

SPT(30.5 to 31m) = 48

SPT(32m) = Refusal

SPT(33 to 33.5m) = 71

Tests

SI-BH101

SI-BH102

SPT

SPT

Borehole/Probe
Information

SI-BH103 SPT

Pier 1 100

SI-BH104 SPT

Summary of Existing Data - Pier 1 Berth 100



Location Berth Borehole type Summary of geology
Laboratory Insitu

TestsBorehole/Probe
Information

0 to 2.5m: grey brown, medium dense and dense, gravelly silty sand, underlying 100mm asphalt. FILL. SPT(1 to 1.5m) = 33

SPT(2 to 2.5m) = 22

2.5 to 3.5m: Pale brown, loose fine and medium sand with trace shell fragments. FILL. SPT(3 to 3.5m) = 8

3.5 to 6m: Grey, loose becoming dense fine and medium SAND. Harbour Beds. SPT(4 to 4.5m) = 9

SPT(5 to 5.5m) = 33

6 to 14m: Pale brown, medium dense and dense, fine SAND. Harbour Beds. SPT(6 to 6.5m) = 34

SPT(7 to 7.5m) = 29

SPT(8 to 8.5m) = 25

SPT(9 to 9.5m) = 19

SPT(10 to 10.5m) = 34

SPT(11.5 to 12m) = 50

SPT(13 to 13.5m) = 14

SPT(13 to 13.5m) = 14

14 to 15.5m: Dark grey, loose, fine SAND. Harbour Beds. SPT(14.5 to 15m) = 8

15.5 to 17m:  Brown to dark brown, dense, SILTY fine SAND. Harbour Beds. SPT(16 to 16.5m) = 32

17 to 18 m: Greenish grey, stiff SILTY CLAY. Harbour Beds. SPT(17.5 to 18m) = 12

18 to 20m: Orange brown and grey, very dense, SILTY CLAY. Harbour Beds. SPT(19 to 19.5m) = 70

20 to 22,4m: Pale brown, dense and very dense, medium to coarse SAND. Harbour Beds. SPT(20.5 to 21m) = 53

SPT(22 to 22.4m) = 32

22.4 to 32.95: Dark grey, firm and stiff becoming very stiff below 32.5m, SILTY CLAY. Harbour Beds. SPT(23.5 to 24m) = 6

SPT(25.5 to 26m) = 9

SPT(28 to 28.5m) = 12

SPT(29.5 to 30m) = 15

SPT(31 to 31.5m) = 18

Hand dug 0 to 0.3m SPT(32.5 to 33m) = 46

0 to 1.5m: FILL comprising, brown, sandy, fine grit/gravel.

1.5 to 3m: FILL comprising, pale brown, loose, fine and medium sand. SPT(2 to 2.5m) = 4

3 to 5m: FILL comprising brown, black and white, medium dense very coarse sand / fine grit / gravel and shell fragments. SPT(3 to 3.5m) = 8

SPT(4 to 4.5m) = 12

5 to 9m: ROCK FILL comprising of hard rock quartzitic sandstone and tillite with a matrix of grey and brown, medium and coarse sand. SPT(5m) Refused

9 to 14.5m: Pale brown, medium dense, fine SAND. Harbour Beds. SPT(10 to 10.5m) = 20

SPT(11.5 to 12m) = 16

SPT(13 to 13.5m) = 25

14.5 to 20.5m: Grey brown becoming pale brown below about 17.5m, medium dense becoming very dense with depth, fine and medium SAND. Harbour Beds. SPT(14.5 to 15m) = 17

SPT(16 to 16.5m) = 26

SPT(17.5 to 18m) = 42

SPT(19 to 19.5m) = 55

20.5 to 22m: Brownish grey, loose, fine and coarse SAND with abundant coarse shell fragments. Harbour Beds. SPT(20.5 to 22m) = 10

22m to 32.95m: Pale brown, medium dense and dense becoming very dense below 31m, fine SAND. Harbour Beds. SPT(22 to 22.5m) =18

SPT 24m refused

SPT(25 to 25.5m) = 25

SPT(26.5 to 27m) = 31

SPT(28 to 28.5m) = 38

SPT(29.5 to 30m) = 43

NWD4 6m to 9m (20 to 
30% SPT(31 to 31.5m) = 59

Core recovery) SPT(32.5 to 33m) = 59

Pier 1

SI-BH109

SPT

SPTSI-BH108

100

Summary of Existing Data - Pier 1 Berth 100



Laboratory Insitu
Pier 1 101 3.5 to 1.2m: Grey brown fine-medium grained SAND.

1.2 to 2.7m: Grey medium grained SAND.

2.7 to 14.2m: Brown fine-medium grained SAND.

14.2 to 14.5m: Hard cemented SAND.

14.5 to 16.5m: Yellow brown fine-medium grained SAND.

16.5 to 16.7m: Hard cememnted SAND.

16.7 to 18.0m: Grey fine-medium grained SAND.

18.0 to 21.3m: Very stiff grey CLAY.

21.3 to 23.5m: Grey brown fine-medium grained SAND.

23.5 to 25.3m: Grey fine-medium slightly silty SAND.

Datum = L.W.O.S.T 25.3 to 30.4m: Brown fine-medium grained SAND.

Summary of Geology Tests

9GO203-BH11

Location Berth Borehole/Probe 
Information

Borehole type

Summary of Existing Data - Pier 1 Berth 101



Laboratory Insitu
Pier 1 102 0.0 to 18.2m: Grey fine medium grained SAND with occasional clay patches.

18.2 to21.8m: Brown medium grained SAND.
21.8 to 24.4m: Grey stiff CLAY.
24.4 to 28.3m: Yellow brown slity silty fine grained SAND.
28.3 to 32.9m: White medium grained SAND.

Datum = L.W.O.S.T 32.9 to 37.0m: BOULDERS and COBBLES in a matrix of yellow grey firm clay. Residual Dwyka Tillite.
9GO203 D6 0.0 to 7.0m: Water.

Datum = L.W.O.S.T 0.7 to 12.8m: SILT and SAND with portions of hard sand at depth.

Tests

GO203 B001

Summary of GeologyLocation Berth Borehole/Probe
Information

Borehole type

Summary of Existing Data - Pier 1 Berth 102



Laboratory Insitu
Pier 1 103 0.0 to 11.3m: Water.

11.3 to 13.7m: SILTand SAND.
Datum = L.W.O.S.T 13.7 to 15.2m: CLAY.

0.0 to 1.0m: Greyish light brown loose silty medium grained SAND contains petrochemicals and shell fragments. SPT @ 0.5m = 7
1.0to 4.0m: Olive to grey loose to medium dense silty medium grained SAND. SPT @ 1.5m = 10
4.0 to 11.5m: reddish light grey medium dense fine coarse grained SAND.. SPT @ 3.0m = 21
11.5 to 13.0m: Gry medium dense clayey silty fine grained SAND. SPT @ 4.5m = 26
13.0 to 16.0m: Olive medium dense to dense silty medium grained SAND. SPT @ 6.0m = 29
16.0 to 17.5m: Dark yellowish orange dense clayey fine grained SAND. SPT @ 7.5m = 22
17.5 to 19.0m: Yellowish olive very dense clayey fine grained sandy SILT. SPT @ 9.0m = 20
19.0 to 21.7m: Dark yellowish orange to olive very dense clayey silty fine grained SAND. SPT @ 10.5m = 29
21.7 to 24.2m: Olive vey soft rock fossilferous CONGLOMERATE. Weathered Cretaceous Siltstone. SPT @ 12.0m = 14
24.2 to 25.36m: Olive stiff soil to very soft rock clayey silty sand with weathered calcarenite and Cretaceous SANDSTONE. SPT @ 13.5m = 12
25.36 to 27.0m: Dark grey very soft rock CRETACEOUS SILTSTONE. SPT @ 15.0m = 34

SPT @ 16.5m = 46
SPT @ 18.0m = 57
SPT @ 19.5m = 16
SPT @ 21.0m = 30
SPT @ 22.0m = 71

9GO203 BH103
0.2 to 1.8m: Grey fine grained SAND.
1.8 to 8.5m: Grey medium grained SAND.
8.5 to 17.0m: Grey brown fine medium grained SAND .
17.0 to 21.0m: Bornw medium grained SAND.
21.0 to 24.6m: Brown medium coarse grained SAND.
24.6 to 27.5m: Brown coarse grained SAND.

Datum = L.W.O.S.T 27.5 to 29.7m: Grey frm sandy CLAY.
0.0 to 11.6m: Water.
11.6 to 14.6m: SILT and SAND.

Datum = L.W.O.S.T 13.6 to 14.0m: CLAY.
0.0 to 11.6m: Water.
11.6 to 13.1m: SILT and SAND.

Datum = L.W.O.S.T 13.1 to 13.7m: CLAY.
0.0 to 1.0m: Light brown loose silty fine medium grained SAND. Contains Petrochemicals. SPT @ 0.5m = 6
1.0 to 2.5m: Reddish light brown medium dense silty medium coarse grained SAND. Berea Redbeds. SPT @ 1.5m = 11
2.5 to 4.0m: Reddish light brown medium dense fine medium grained SAND. Berea Redbeds. SPT @ 3.0m = 12
4.0 to 8.5m: reddish brown medium desne silty gfine mediumg grained SAND. SPT @ 4.5m = 20
8.5 to 11.5m: Reddish light brown medium dense very fine gravelly fine coarse granied SAND. SPT @ 6.0m = 40
11.5 to 14.5m: Reddish light brown to light gree medium desne clayey silty fine medium grained SAND. SPT @ 7.5m = 17
14.5 to 17.5m: Dark brown to oive very dense fine sandy clayey SILT. SPT @ 9.0m = 25
17.5 to 18.15m: Olive very stiff micaceous silty CLAY. SPT @ 10.5m = 20
18.15 to 18.22m: Dark bornw very dense fine sandy clayey SILT with shell fragments. Weathered Bedrock. SPT @ 12.0m = 22
18.22 to 20.0m: Light grey very soft rock. Weathered Creataceous SANDSTONE. SPT @ 13.5m = 28
20.0 to 21.40m: Olive stiff soil to very soft rock clayey silty sand with weathered calcarenite and Cretaceous SANDSTONE. SPT @ 15.0m = 72
21.4 to 23.22m: Olive to light grey very soft to soft rock. CRETACEOUS SANDSTONE. SPT @ 16.5m = 61

SPT @ 18.0m = REF

9GO203 D5

Location Berth Borehole/Probe
Information

Borehole type

DM G G2 SPT

9GO203 BH004

9GO203 D4

TestsSummary of Geology

9GO203 DC

DM G G1 SPT

Summary of Existing Data - Pier 1 Berth 103



Laboratory Insitu
Pier 1 104 0.0 19.0m No recovery SPT @ 19.5m = 14

19.0 20.5m Light to dark grey medium desne medium grained GRAVELwith a matrix of pinkish brown fine grained SAND. Fill/Harbour Marine SPT @ 20.5m = 0
20.5 23.5m Pinkish brown very loose to dense fine medium grained SAND with shell fragments. Harbour Marine SPT @ 21.5m = 0
23.5 25.5m Pinkish to greyish brown denes medium coarse grained SAND with shell fragments and isolated pockets of grey soft clay. Harbour Marine SPT @ 22.5m = ?
25.5 28.5m Light brown pinkish brown dense to very desbe medium coarse grained SAND with shell fragments. Harbour Marine SPT @ 23.5m = 58
28.5 31.5m Light brown to grey brown dense to very dense silty fine grained SAND. Harbour Marine SPT @ 24.5m = 46
31.5 32.5m Light grey very stiff to hard fine grained sandy CLAY. Harbour Marine SPT @ 25.5m = 49
32.5 34.5m Light grey to pinkish brown dense to very dense medium coarse grained SAND. Harbour Marine SPT @ 26.5m = 46
34.5 35.25m Pinkish brown very desne fien medium grained SAND. Harbour Marine SPT @ 27.5m = 48

SPT @ 28.5m = 78
SPT @ 29.5m = 73
SPT @ 30.5m = 52
SPT @ 31.5m = 58
SPT @ 32.5m = 54
SPT @ 33.5m = 55
SPT @ 34.5m = 64
SPT @ 35.5m = 45 (REF)

0.0 3.2m grey fine medium grained SAND
3.2 5.3m grey medium grained SAND
5.3 9.6m Grey fine medium grained SAND
9.6 13.6m Grey fine grained SAND
13.6 15.7m Grey brown fine medium grained SAND
15.7 17.5m Brown medium grained SAND
17.5 19.1m Brown fine grained SAND
19.1 20.6m Brown fine medium grained SAND
20.6 26.1m Brown medium grained SAND
26.1 27.6m Grey brown fine medium grained SAND
27.6 33.8m Yellow brown fine medium grained SAND with occasional pebbles

Datum = L.W.O.S.T
0.0 15.0m No recovery At 25m: LL = 16; PI=0; LS=0 SPT @ 15.5m = 10
15.0 20.0m Grey to dary grey loose to very dense fine medium grained GRAVEL with a matrix of silty fine medium grained sand. Fill/Harbour Marine SPT @ 16.5m = 9
20.0 20.5m Brown to dark brown loose to medium dense silty fine grained SAND with gravel and shell fragments. Harbour Marine At 26m: LL = 16; PI=0; LS=0 SPT @ 17.5m = 40
20.5 24.5m Light brown to pinish grey medium dense to ense fine coarse grained SAND with gravel and shell fragments. Harbour Marine SPT @ 18.5m = 43
24.5 35.5m Light brown to pinkish grey dense to very dense fine medium grained SAND with shell fragments. Harbour Marine At 27m: LL = 14; PI=0; LS=0 SPT @ 19.5m = 20

SPT @ 20.5m = 8
SPT @ 21.5m = 31
SPT @ 22.5m = 15
SPT @ 23.5m = 32
SPT @ 24.5m = ?
SPT @ 25.5m = 37
SPT @ 26.5m = 48
SPT @ 27.5m = 40
SPT @ 28.5m = 26
SPT @ 29.5m = 41
SPT @ 30.5m = 33
SPT @ 31.5m = 30
SPT @ 32.5m = 29
SPT @ 33.5m = 50
SPT @ 34.5m = 51
SPT @ 35.5m = 59

0.0 19.0m No recovery At 21m: LL = 15; PI=0; LS=0 SPT @ 19.5m = 9
19.0 20.7m Light brown to grey brown medium dense gravelly SAND. Harbour Marine SPT @ 20.5m = 22
20.7 22.7m Light brown to light orange brown dense SAND. Harbour Marine At 22m: LL = 16; PI=SP; LS=0.1 SPT @ 21.5m = 33
22.7 25.7m Light grey very stiff slightly silty fine grained sandy CLAY. Harbour Marine SPT @ 22.5m = 34
25.7 27.7m Light brown dense to very desne gravelly SAND. Harbour Marine with gravel fragments (tillite). Harbour Marine SPT @ 23.5m = 41
27.7 30.7m Light grey brown very dense slightly silty fine medium grained SAND with occasional gravel (tillite). Harbour Marine SPT @ 24.5m = 59
30.7 31.7m Very dark grey very stiff orangic silty CLAY. Harbour Marine SPT @ 25.5m = 33
31.7 32.7m Very dark very dense very clayey SILT. Harbour Marine SPT @ 26.5m = 43
32.7 33.7m Light brown to pink brown dense SAND. Harbour Marine SPT @ 27.5m = 59
33.7 35.45m Very dark grey very stiff slightly silty CLAY. Harbour Marine SPT @ 28.5m = 79

Tests

SPT

Summary of Geology

SPT

Location

P1 BH01 SPT

P1 BH13

9GO203 BH006

Berth Borehole/Probe
Information

Borehole type

P1 BH02
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Laboratory Insitu
TestsSummary of GeologyLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 104 SPT @ 29.5m = 81
SPT @ 30.5m = REF
SPT @ 31.5m = 37
SPT @ 32.5m = 53
SPT @ 33.5m = 38
SPT @ 34.5m = 46
SPT @ 35.5m = 45

0.0 2.7m Light brown to grey brown dense to very dense gravelly fine medium grained SAND. Harbour Marine SPT @ 1.5m = 39
2.7 13.7m Light brown to light grey brown loose to medium dense fine medium grained SAND with occasional gravel. Harbour Marine SPT @ 2.5m = 67
13.7 14.7m Light brown to grey brown medium desne gravelly clayey silty fine grained SAND. Harbour Marine SPT @ 3.5m = 28
14.7 15.7m Light brown to grey brown dense silty fine grained SAND. Harbour Marine SPT @ 4.5m = 18
15.7 17.7m Dark grey brown medium dense to dense slightly silty fine grained SAND. Harbour Marine SPT @ 5.5m = 10
17.7 20.45m Light brown to orange brown loose to medium desne slightly silty fine medium grained SAND. Harbour Marine SPT @ 7.5m = 9

SPT @ 8.5m = 20
SPT @ 9.5m = 21
SPT @ 10.5m = 15
SPT @ 11.5m = 11
SPT @ 12.5m = 17
SPT @ 13.5m = 17
SPT @ 14.5m = 12
SPT @ 15.5m = 39
SPT @ 16.5m = 28
SPT @ 17.5m = 42
SPT @ 18.5m = 19
SPT @ 19.5m = 21
SPT @ 20.5m = 10

0.0 1.5m Fill SPT @ 1.5m = 14
1.5 4.5m Dry light brown grey loose medium grained SAND. SPT @ 3.0m = 14
4.5 10.5mWet light grey brown medium to very dense fine medium grained SAND SPT @ 4.5m = 37
10.5 15.0m wet light olive green interbedded SILT and fine grained SAND SPT @ 6.0m = 35.5
15.0 19.5mWet brown yellowish orange dense silty fine grained SAND SPT @ 7.5m = 20.5
19.5 21.0mWet light grey pink dense well graded mediuM coarse grained SAND SPT @ 9.0m = 25.5
21.0 25.5m Moist dark grey firm clayey SILT SPT @ 10.5m = 36
25.5 30.0Moist light brown dense silty fine grained SAND SPT @ 12.0m = REF
30.0 38.5m Moist light olive green very dense silty fine grained SAND SPT @ 13.5m = 27.5
38.5 42.9m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock. UPPPER CRETACEOUS SILTSTONE SPT @ 15.0m = REF

SPT @ 16.5m = 26
SPT @ 18.0m = 31.5
SPT @ 19.5m = 27
SPT @ 21.0m = 12
SPT @ 22.5m = 20
TUBE @ 24.0m
SPT @ 25.5m = 29
SPT @ 27.0m = 32.5
SPT @ 28.5m = REF
SPT @ 30.0m = REF
SPT @ 31.5m = REF
SPT @ 33.0m = REF
SPT @ 34.5m = REF
SPT @ 36.0m = 30

9GO203 BH104
0.0 11.0mWater
11.0 13.1m SILT and SAND

Datum = L.W.O.S.T 13.1 16.8m Firm CLAY
HW V03

0.0 1.4m Grey fine medium grained SAND
1.4 5.3m Grey medium grained SAND
5.3 9.0m Grey fine grained SAND
9.0 10.8m Grey fine medium grained SAND
10.8 12.0m Grey fine grained SAND
12.0 13.2m Grey fine medium grained SAND
13.2 14.2m Grey soft sandy CLAY
14.2 20.6m Brown fine medium SAND

Datum = L.W.O.S.T 20.6 24.8m Brown fine medium grained SAND

9GO203 DB

9GO203 BH007

P1 BH13 SPT

SPT

SPTP1 BHWB5

DM H BHC
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Laboratory Insitu
TestsSummary of GeologyLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 104 9GO203 D1 0.0 9.1m Water
9.1 13.7m SILT and SAND grading into fine grained SAND

HW V02
0.0 13.4mWater
13.4 13.5m SILT and SAND

Datum = L.W.O.S.T 13.5 13.7m CLAY
0.0 1.2m Grey fine grained SAND
1.2 4.0m Grey medium grained SAND
4.0 18.9m grey fine medium grained SAND
18.9 20.6m Grey slightly silty fine grained SAND
20.6 21.3m Grey stiff CLAY

Datum = L.W.O.S.T

9GO203 BH005

9GO203 D2

Summary of Existing Data - Pier 1 Berth 104



Laboratory Insitu
Pier 1 105 0.0 10.0m Light yellowish to greyish brown loose to medium dense fine medium grained SAND with shell fragments. Fill SPT @ 1.5m = 10

10.0 17.5m Greyish to olive brown medium desne silty fine medium grained SAND with shell fragments. Harbour Beds SPT @ 3.0m = 10
17.5 20.5m Pale brown desne fine medium grained SAND. Harbour Beds SPT @ 4.5m = 8
20.5 23.5m Pinkish brown dense fine coarse grained SAND with silty fine grained sandy lenses. Harbour Marine SPT @ 6.0m = 9
23.5 26.5m Dark grey very loose slightly ferruginised silty clayey SAND with friable ferruginsed nodules. Harbour Beds SPT @ 7.5m = 19
26.5 29.5m Reddish orange very dense fine medium grained SAND with silty clay lenses. Harbour Beds SPT @ 9.0m = 16
29.5 32.5m Orange yelloe to pinkish brown very dense fine medium grained SAND. Harbour Beds SPT @ 10.5m = 21
32.5 37.0m Dark grey medium dense to stiff clayey SAND/sandy CLAY. Harbour Beds SPT @ 12.0m = 14
37. 49.5m Dark greymedium dense to very dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 13.5m = 17

SPT @ 15.0m = 11
SPT @ 16.5m = 24
SPT @ 18.0m = 44
SPT @ 19.5m = 36
SPT @ 21.0m = 33
SPT @ 22.5m = 40
SPT @ 24.0m = 3
SPT @ 25.5m = 4
SPT @ 27.0m = REF
SPT @ 28.5m = REF
SPT @ 30.0m = REF
SPT @ 31.5m = REF
SPT @ 33.0m = REF
SPT @ 34.5m = 13
SPT @ 36.0m = 25
SPT @ 37.5m = 53
SPT @ 39.0m = 33
SPT @ 40.5m = 31
SPT @ 42.0m = REF
SPT @ 43.5m = REF
SPT @ 45.0m = 64
SPT @ 46.5m = 35
SPT @ 48.0m = 25
SPT @ 49.5m = 10

0.0 19.0m No recovery SPT @ 19.5m = 31
19.0 19.5m Orange brown medium dense to desne mediu coarse grained SAND with pockets of orange brown firm clay. Fill/Harbour Marine SPT @ 20.5m = 30
19.5 22.5m Orange brown medium dense to dense slightly silty medium coarse grained SAND with shell fragments. Harbour Marine SPT @ 21.5m = 26
22.5 25.5m Grey to dark grey very stiff becoming firm to stiff with depth silty CLAY. Harbour Marine SPT @ 22.5m =57
25.5 27.5m Light brown very dense fine grained SAND. Harbour Marine SPT @ 23.5m = 29
27.5 30.0m Pink brown very dense very slightly silty fine grained SAND. Harbour Marine SPT @ 24.5m = 12
30.0 30.5m Dark gry to dark grey brown stiff CLAY. Habrour Marine SPT @ 25.5m = 17
30.5 31.5m Very light pink dense fine medium grained SAND. Harbour Marine SPT @ 26.5m = 62
31.5 32.5m Very light orange brown very dense mediu coarse grained SAND with shell fragments and pockets of soft light grey clay. Harbour Marine SPT @ 27.5m = 62
32.5 34.5m Light grey dense slightl cemented silty fine grained SAND. Harbour Marine SPT @ 28.5m = 78
34.5 35.5m Very light grey very dense silty clayey fine grained SAND with occasional gravel. Harbour Marine SPT @ 29.5m = 72

SPT @ 30.5m = 19
SPT @ 31.5m = 39
SPT @ 32.5m = 59
SPT @ 33.5m = 34
SPT @ 34.5m = 48
SPT @ 35.5m = 54

Tests

P1 BH03 SPT

DM I RM7 SPT

Location Berth Borehole/Probe
Information

Borehole type Summary of Geology
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Laboratory Insitu
TestsLocation Berth Borehole/Probe

Information
Borehole type Summary of Geology

Pier 1 105 0.0 0.1m Asphalt SPT @ 1.5m = 36
0.1 2.75m Light brown medium dense to dense gravelly fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 2.5m = 20
2.75 6.75m Light to dark brown loose to medium dense slightly silty gravelly fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 3.5m = ?
6.75 7.75m Grey brown very loose slighty silty fine medium grained SAND. Harbour Marine SPT @ 4.5m = 16
7.75 9.75m Light to dark brown loose fine grained SAND. Harbour Marine/Reclamation Fill SPT @ 5.5m = 14
9.75 10.75m Light to dark brown medium dense gravell fine grained SAND. Harbour Marine SPT @ 6.5m = 5
10.75 14.75m Light to dark brown meduim dense fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 7.5m = 2
14.75 15.75m Light pink dense slightly sandy fine medium grained GRAVEL. Harbour Marine/Reclamation Fill SPT @ 8.5m = 7
15.75 18.75m Light brown medium dense gravelly fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 9.5m = 9
18.75 19.75m Light brown medium dense slightly gravelly silty fine grained SAND. Habour Marine/Reclamation Fill SPT @ 10.5m = 12
19.75 20.45m Light pink medium dense to dense gravelly medium coarse grained SAND. Harbour Marine/Reclamation Fill SPT @ 11.5m = 17

SPT @ 12.5m = 17
SPT @ 13.5m = 19
SPT @ 14.5m = 10
SPT @ 15.5m = 40
SPT @ 16.5m = 10
SPT @ 17.5m = 11
SPT @ 18.5m = 16
SPT @ 19.5m = 18
SPT @ 20.5m = 30

0.0 19.5m No recovery At 23m: LL = 26; PI=11; LS=5.7 SPT @ 20.5m = 24
19.5 20.2m Gravel and cobbles of tillite and sandstone SPT @ 21.5m = 14
20.2 23.7m Grey stiff slightly gravelly and silty CLAY. Harbour Marine At 25m: LL = 40; PI=18; LS=9.3 SPT @ 22.5m =11
23.7 28.7m Dark grey very stiff slightly gravelly silty CLAY. Harbour Marine SPT @ 23.5m = 10
28.7 29.7m Light brown dense medium grained SAND. Harbour Marine At 27m: LL = 42; PI=16; LS=8.3 SPT @ 24.5m = 24
29.7 30.7m Light brown dense gravelly SAND. Harbour Marine SPT @ 25.5m = 24
30.7 32.7m Light grey to light grey brown dense to very dense slightly clayey fine grained sandy SILT. Harbour Marine SPT @ 26.5m = 18
32.7 35.45m Light brown to light pink brown dense to very dense fine medium grained SAND. Habour Marine SPT @ 27.5m = 25

SPT @ 28.5m = 26
SPT @ 29.5m = 46
SPT @ 30.5m = 36
SPT @ 31.5m = 59
SPT @ 32.5m = 41
SPT @ 33.5m = 50
SPT @ 34.5m = 61
SPT @ 35.5m = 49

0.0 10.0m Light yellowish brown to brown medium dense fine medium grained SAND with shell fragments. Fill SPT @ 1.5m = 23
10.0 11.5m Light brown medium dense fine medium grained SAND. Harbour Beds SPT @ 3.0m = 21
11.5 14.5m Light greyish borwn medium dense slightly silty fine medium grained SAND with shell fragments. Harbour beds SPT @ 4.5m = 27
14.5 17.5m Light yellowish and greyish brown medium dense to dense fine medium grained SAND. Harbour Beds SPT @ 6.0m = 17
17.5 19.0m Light brown desne fine coarse grained SAND. Harbour Beds SPT @ 7.5m = 18
19.0 20.5m Dark purple brown very stiff slightly slickensided and shattered silty CLAY. Harbour Beds SPT @ 9.0m = 21
20.5 25.0m Pale to dark brown firm to stiff slightly sandy silty CLAY. Harbour Beds SPT @ 10.5m = 20
25.0 28.0m Light yellowish orange very dense fine medium grained SAND with light grey slickendsided silty clayey lenses at depth. Harbour Beds SPT @ 12.0m = 25
28.0 29.5m Light brown very dense fine coarse grained SAND with light greenish grey clayey sandy lenses. Harbour Beds SPT @ 13.5m = 15
29.5 31.0m Dark orange brown very dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 15.0m = 13
31.0 34.0m Dark gryish brown very stiff sandy silty CLAY. Harbour Beds SPT @ 16.5m = 34
34.0 35.5m Pale yellowish brown dense slightly silty fine grained SAND. Harbour Beds SPT @ 18.0m = 40
35.5 37.0m Dark greenish olive very stiff sandy clayey SILT with scatted subangular limestone gravels. Residual Cretaceous Siltstone SPT @ 19.5m = 24
37.0 38.55m Dark gryeysih olive medium to slightly weathered fine grained thickly bedded very soft rock CRETACEOUS SILTSTONE SPT @ 21.0m = 6

SPT @ 22.5m = 10
SPT @ 24.0m = 14
SPT @ 25.5m = 62
SPT @ 27.0m = 89
SPT @ 28.5m = 58
SPT @ 30.0m = 58
SPT @ 31.5m = 49
SPT @ 33.0m = 45
SPT @ 34.5m = 33
SPT @ 36.0m = 62

P1 BHWB4 SPT

DM I RM6 SPT

SPTP1 BH04
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Laboratory Insitu
TestsLocation Berth Borehole/Probe

Information
Borehole type Summary of Geology

Pier 1 105 0.0 20.0m No recovery At 21m: LL = 30; PI=15; LS=7.7 SPT @ 20.5m = 20
20.0 20.7m Dark grey to dark grey brown medium dense clayey GRAVEL. Harbour Marine SPT @ 21.5m = 12
20.7 24.7m Light grey to dark grey stiff slightly gravelly silty CLAY. Harbour Marine At 25m: LL = 46; PI=16; LS=8 SPT @ 22.5m = 9
24.7 25.7m Light orange brown medium desne fine medium grained SADN. Harbour Marine SPT @ 23.5m = 10
25.7 33.7m Light orange brown to light gry orange dense to very dense fine medium grained SAND. Harbour Marine At 26m: LL = 17; PI=0; LS=0 SPT @ 24.5m = 9
33.7 35.45m Very dark grey dense clayey SILT. Harbour Marine SPT @ 25.5m = 27

At 27m: LL = 16; PI=0; LS=0 SPT @ 26.5m = 63
SPT @ 27.5m = 68
SPT @ 28.5m = 65
SPT @ 29.5m = 61
SPT @ 30.5m = 65
SPT @ 31.5m = 67
SPT @ 32.5m = 40
SPT @ 33.5m = 45
SPT @ 34.5m = 38
SPT @ 35.5m = 40

0.0 9.6m Grey fine medium grained SAND
9.6 28.8m Grey stiff CLAY
28.8 34.63m Grey fine medium grained SAND

Datum = L.W.O.S.T 34.63 39.92m Grey brown medium grained SAND
< 0.063mm = 3.43 %
> 2.0mm = 1.18 %
< 0.063mm = 0.24 to 0.99 %
> 2.0mm = 0.00 2.79 %
< 0.063mm = 24.53 %
> 2.0mm = 0.0 %
< 0.063mm = 0.12 %
> 2.0mm = 0.0 %
< 0.063mm = 1.75 %
> 2.0mm = 1.0 %

0 to 16.5m to seafloor
16.5 to 19m Unweatehred grey to dark grey very hard GRAVEL (fill) comprising tillite fragments. Fine matrix material has been washed out. SPT @ 20.5m 23
19 to 24.5 Moist to very moist, dark grey slightly mottled orange stiff slightly silty CLAY Triaxial tests Shelby sample 20.45 to 24.5m
24.5 to 26.6mWet light yellow orange brown mottled dark orange very dense fine to medium grained SAND
26.6 to 27.7mWet orange brown dense medium to coarse grained SAND
27.7 to 30.2mWet light yellow orange dense fine to medium grained fraction slightly shelly SAND

0. 7.9m Grey fine medium grained SAND
7.9 14.0m Grey fine grained SAND
14.0 18.6m Brown fine medium grained SAND
18.6 21.0m Grey brown fine grained SAND
21.0 22.6m Brown medium grained SAND
22.6 24.4m Brownfine medium grained SAND
24.4 26.8m Brown medium coarse grained SAND

Datum = L.W.O.S.T 26.8 28.0m Yellow brown medium grained SAND

P1 BH30 SPT

2.6 3.3m Light yellow to light reddish brown fine coarse grained laminated SAND

9GO203 BH003

9GO203 BH008
SPT

VibrocoreBH V06

3.3 3.5m Light reddish brown to light olive clayey medium grained SAND

0.3 2.4m Light yellow to light reddish brown fine coarse grained laminated SAND.

2.4 2.6m Light grey to dusky blue firm CLAY grading into soft SILT

P1 BH05 SPT

0.0 0.3m Dark olive to light olive fine medium grained massive SAND
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Laboratory Insitu
Pier 1 106 0.0 1.2m Grey fine medium grained SAND

1.2 6.4m Grey medium grained SAND
6.4 9.8m Grey fine grained SAND
9.8 13.1m Light grey slightly silty fine grained SAND
13.1 18.6m Yellow grey stiff sandy CLAY
18.6 18.7m Grey very stiff CLAY
18.7 27.7m Grey clayey fine grained SAND
27.7 32.9m Dark grey firm sandy CLAY

Datum = L.W.O.S.T 32.9 33.5mWeathered Tillite
0.0 18.8m No recovery SPT @ 19.5m = 9
18.8 19.2m Cobbles of Tilliite and Sandstone SPT @ 20.5m = 31
19.2 19.7m Light orange brown stiff gravelly CLAY. Harbour Marine SPT @ 21.5m = 41
19.7 20.7m Light grey dense clayey SAND with patches of sandy clay. Harbour Marine SPT @ 22.5m = 35
20.70 21.7m Light grey dense SAND. Harbour Marine SPT @ 23.5m = 39
21.7 22.7m Light grey hard sandy CLAY. Harbour Marine SPT @ 24.5m = 28
22.7 23.7m Light grey dense clayey SAND. Harbour Marine SPT @ 25.5m = 16
23.7 25.7m Dark grey to brown medium dense slightly silty clayey medium grained SAND. Harbour Marine SPT @ 26.5m = 48
25.7 32.7m Light grey becoming light orange brown dense to very dense slightly silty fine medium grained SAND. Harbour Marine SPT @ 27.5m = 31
32.7 35.65m Very dark grey dense to very dense clayey SILT. Harbour Marine SPT @ 28.5m = 64

SPT @ 29.5m = 54
SPT @ 30.5m = 63
SPT @ 31.5m = 76
SPT @ 32.5m = 55
SPT @ 33.5m = 50
SPT @ 34.5m = 76
SPT @ 35.5m = ?

0.0 0.1m Asphalt SPT @ 1.5m = 19
0.1 10.7m Light brown medium dense slightly silty fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 2.5m = 27
10.7 13.7m Light grey brown medium dense slightly silty fine grained SAND. Harbour Marine/Reclamation Fill SPT @ 3.5m = 33
13.7 16.7m Light brown to light grey brown loose to medium dense clayey sandy GRAVEL. Harbour Marine/Reclamation Fill SPT @ 4.5m = 19
16.7 19.7m Dark grey stiff to very stiff slightly silty sandy CLAY with tillite gravel. Harbour Marine/Reclamation Fill SPT @ 5.5m = 13
19.7 20.45m Light grey dense silty fine medium grained SAND. Harbour Marine/Reclamation Fill SPT @ 6.5m = 16

SPT @ 7.5m = 16
SPT @ 8.5m = 21
SPT @ 9.5m = 19
SPT @ 10.5m = 20
SPT @ 11.5m = 22
SPT @ 12.5m = 15
SPT @ 13.5m = 20
SPT @ 14.5m = 23
SPT @ 15.5m = 15
SPT @ 16.5m = 9
SPT @ 17.5m = 14
SPT @ 18.5m = 16
SPT @ 19.5m = 13
SPT @ 20.5m = 79

0.0 2.5m Light yellowish brown medium dense fien medium grained SAND with shell fragments. Fill SPT @ 1.5m = 24
2.5 10.0m Light brown medium dense fine medium grained SAND with scattered shell fragments and tillite gravel. Fill SPT @ 3.0m = 29
10.0 13.0m Light brownish grey medium dense fine medium grained SAND with scattered shell fragments. Harbour Beds SPT @ 4.5m = 11
13.0 14.5m Light brown to grey medium dense silty fine medium grained SAND. Harbour Beds SPT @ 6.0m = 13
14.5 17.5m Light grey to pinkish brown very stiff slightly sandy silty CLAY. Harbour Beds SPT @ 7.5m = 21
17.5 26.5m Light brown to orange brown medium dense becoming very dense with depth slightly silty fine medium grained SAND. Harbour Beds SPT @ 9.0m = 19
26.5 28.0m Dark orange brown very dense slightly silty fine grained SAND. Habour Beds SPT @ 10.5m = 26
28.0 29.5m Pale greyish brown very dense slightly silty fine coarse grained SAND with gravel. Harbour Beds SPT @ 12.0m = 59
29.5 31.0 Dark yellowish brown very dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 13.5m = 13
31.0 35.5m Dark yellowish brown to olive grey very stiff andy clayey SILT. Harbour Beds SPT @ 15.0m = 19
35.5 36.7m Dark olive very stiff sandy clayey SILT with scatted limestone gravel. Residul Cretaceous Siltstone SPT @ 16.5m = 29
36.7 39.5m Dark greyish olive medium to slightly weathered fine grained thickly bedded very soft rock. CRETACEOUS SILTSTONE SPT @ 18.0m = 28

P1 BHWB3 SPT

DM I RM5 SPT

Summary of Geology Tests

9GO203 BH002

P1 BH06 SPT

Location Berth Borehole/Probe
Information

Borehole type
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Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 106 SPT @ 19.5m = 39
SPT @ 21.0m = 22
SPT @ 22.5m = 68
SPT @ 24.0m = 75
SPT @ 25.5m = 47
SPT @ 27.0m = 83
SPT @ 28.5m = 89
SPT @ 30.0m = 66
SPT @ 31.5m = 33
SPT @ 33.0m = 51
SPT @ 34.5m = 51
SPT @ 36.0m = REF

0.0 18.0m Drilling over water At 28m: LL = 72; PI=34; LS=17 SPT @ 19.5m = 30
18.0 19.0m Gravel comprising dark grey to blue grey tillite and dolerite. Harbour Marine SPT @ 20.5m = 34
19.0 19.75m Dark grey medium dense to desne medium to coarse grained GRAVEL with a matrix of silty fine sand. Harbour Marine At 29m: LL = 64; PI=31; LS=15.7 SPT @ 21.5m = 42
19.75 23.75m Orange brown medium dense to dense silty fine grained SAND. Harbour Marine SPT @ 22.5m = 24
23.75 25.75m Orange brown medium coarse grained SAND with shell fragments. Harbour Marine SPT @ 23.5m = 7
25.75 27.75m Grey to light grey brown dense very fine grained SAND. Harbour Marine SPT @ 24.5m = 50
27.75 28.75m Brown to grey brown very stiff slightly silty CLAY. Harbour Marine SPT @ 25.5m = 42
28.75 33.75m Dark grey very stioff slightly silty CLAY with occassional lenses of grey very fine grained sand. Harbour Marine SPT @ 26.5m = 32
33.75 35.45m Orange brown to light brown very dense slightly silty clayey fine coarse grained SAND. Harbour Marine SPT @ 27.5m = 30

SPT @ 28.5m = 18
SPT @ 29.5m = 11
SPT @ 30.5m = 19
SPT @ 31.5m = 23
SPT @ 32.5m = 22
SPT @ 33.5m = 23
SPT @ 34.5m = 81
SPT @ 35.5m = 59

0.0 10.0m Light brown medium dense fine medium grained SAND with scattered shell fragments. Fill SPT @ 1.5m = 24
10.0 14.5m Light greyish brown medium dense fine medium grained SAND with shell fragments. Harbour Beds SPT @ 3.0m = 22
14.5 16.0m Light brown medium dense fine medium grained SAND with silty sandy lenses and shell fragments. Harbour Beds SPT @ 4.5m = 18
16.0 17.5m Light orange brown medium dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 6.0m = 12
17.5 22.0m Light orange brown to purple brown dense to very dense fine medium grained SAND. Harbour Beds SPT @ 7.5m = 18
22.0 23.5m Light yellowish brown and darm brown very dense fine medium SAND with interlayered drk blackish grey silty sandy lenses. Harbour Beds SPT @ 9.0m = 25
23.5 25.0m Light orange brown dense fine coarse grained SAND with silty clay lenses. Harbour Beds SPT @ 10.5m = 25
25.0 26.5m Light orange brown very dense fine coarse grained SAND. Harbour Beds SPT @ 12.0m = 25
26.5 28.0m Light yellowis brown dense silty fine grained SAND. Harbour Beds SPT @ 13.5m = 19
28.0 34.0m Dark olive to brownish grey very stiff sandy silty CLAY. Harbour Beds SPT @ 15.0m = 25
34.0 42.9m Light to dark grey dense to very dense slightyl silty fine medium grained SAND with silty clay lenses. Harbour Beds SPT @ 16.5m = 21
42.9 45.7m Dark greyish/greenish olive slightly to unweathred fine grained thickly bedded very soft rock. CRETACEOUS SILTSTONE SPT @ 18.0m = 41

SPT @ 19.5m = 58
SPT @ 21.0m = 40
SPT @ 22.5m = 83
SPT @ 24.0m = 48
SPT @ 25.5m = 68
SPT @ 27.0m =46
SPT @ 28.5m = 18
SPT @ 30.0m = 18
SPT @ 31.5m = 21
SPT @ 33.0m = 19
SPT @ 34.5m = 36
SPT @ 36.0m = 56
SPT @ 37.5m = 59
SPT @ 39.0m = 65
SPT @ 40.5m = 59
SPT @ 42.0m = 50
SPT @ 43.0m = REF

0.0 10.5mWet light brown loose fine medium grained SAND. SPT @ 1.5m = 11
10.5 25.5m Moist interbedded light olive green firm CLAY and yellow orange brown medium dense fine medium grained SAND. SPT @ 3.0m = 13
25.5 27.0m Moist Dark grey mottled brown yellow orange very stiff silty CLAY with minor cemented layers. SPT @ 4.5m = 9
27.0 30.09m Moist dark grey firm clayey SILT with shell fragments. SPT @ 6.0m = 9
30.09 34.49m Mist dark grey very stiff silty CLAY. SPT @ 7.5m = 14
34.49 39.44m Moist dark grey medium to very dense silty clayey fine grained SAND SPT @ 9.0m = 8
39.44 44.99m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock. UPPER CRETACEOUS SILTSTONE SPT @ 10.5m = 21.55

DM I RM4

P1 BH07 SPT

SPT

SPT

DM H BH3 SPT

DM I RM5
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 106 SPT @ 12.0m = 20
SPT @ 13.5m = 20.5
SPT @ 15.0m = 18
SPT @ 16.5m = 28.5
SPT @ 18.0m = 30
SPT @ 19.5m = 32
SPT @ 21.0m = 20
SPT @ 22.5m = 24
SPT @ 24.0m = 41.5
SPT @ 25.5m = 37.5
TUBE
SPT @ 28.0m = 16
TUBE
SPT @ 30.0m = 15
SPT @ 31.5m = 18.5
SPT @ 32.5m = 25
SPT @ 33.0m = 37.5
SPT @ 34.5m = 43
SPT @ 36.0m = 15
SPT @ 37.5m = 34.5
SPT @ 39.0m = 43

0.0 7.5m Wet light yellowish grey loose to medium dense fine medium grained SAND with heavy minerals. SPT @ 1.5m = 15
7.5 9.0mWet light grey medium dense medium coarse grained SAND with heavy minerals and shell fragments SPT @ 3.0m = 12
9.0 19.5mWet yellowish brown very loose to very dense silty fine grained SAND SPT @ 4.5m = 14
19.5 24.0mWet light yellow brown dense to very dense silty fine coarse grained SAND SPT @ 6.0m = 4
24.0 25.5m Moist ligh grey stiff slickensided CLAY SPT @ 7.5m = 14
25.5 28.5m Moist dark yellow very dense silty fine grained SAND with cement sandy fragments SPT @ 9.0m = 27
28.5 31.76m Moist dark grey stiff clayey SILT SPT @ 10.5m = 11
31.76 33.0mWet dark grey dense silty fine grained SAND SPT @ 12.0m = 18.5
33.0 36.16m wet dark grey firm slightly sandy silty CLAY SPT @ 13.5m = 18
36.16 37.66m Moist dark grey medium dense silty fine grained SAND SPT @ 15.0m = 13
37.66 42.16m Moist light olive green firm sandy SILT SPT @ 16.5m = 4
42.16 45.31m Dark grey very thickly bedded very widely jointed fine gtrained slightly weathered very soft rock UPPER CRETACEOUS SILTSTONE SPT @ 18.0m = 20

SPT @ 19.5m = 24.5
SPT @ 21.0m = 24.5
SPT @ 22.5m = 20
SPT @ 24.0m = 25.5
SPT @ 25.5m = 28.5
SPT @ 27.0m = 32
SPT @ 28.5m = 19
SPT @ 30.0m = 19
TUBE @ 30.5m
SPT @ 31.5m = 25
TUBE @ 33.0m
SPT @ 34.0m = 18.5
SPT @ 35.0m = 17.5
SPT @ 36.0m = 17
SPT @ 37.5m = 20
SPT @ 39.0m = 16.5
SPT @ 40.5m = 17
SPT @ 42.0m = REF

0.0 3.2m Grey brown medium grained SAND
3.2 9.3m Brown fine medium grained SAND
9.3 18.1m Yellow brown fine grained SAND with occasional clay patches
18.1 19.1m Grey clayey fine grained SAND
19.1 20.6m Brown medium grained SAND
20.6 22.1m Grey brown clayey fine grained SAND
22.1 24.2m Dark grey stiff CLAY
24.2 24.6m Yellow brown sandy CLAY. Residual Dwyka Tillite

Datum = L.W.O.S.T

DM H BH3 SPT

DM H BH4

9GO203 BH009

SPT
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 106 0.0 1.5m Fill SPT @ 1.5m = 4
1.5 4.5m Moist light briwn very loose fine grained SAND SPT @ 3.0m = 6
4.5 9.0m Moist light grey medium dense silty fine grained SAND SPT @ 4.5m = 12
9.0 18.0mWet light briown grey dense to very dense silty fine medium grained SAND SPT @ 6.0m = 18.5
18.0 21.m Wet light grey very dense clayey fine grained SAND SPT @ 7.5m = 23.5
21.0 22.5mWet light yellow loose silt fine grained SAND SPT @ 9.0m = 22.5
22.5 24.0mWet light grey soft SILT SPT @ 10.5m = 32.5
24.0 25.5mWet light yellow dense silty fine grained SAND SPT @ 12.0m = 16
25.5 28.5mWet light orange medium dense to dense silty fine medium grained SAND SPT @ 13.5m = 18
28.5 30.0mWet dark orange dense clayey medium grained SAND SPT @ 15.0m = 19
30.0 36.0mWet dark grey firm to stiff slightly sandy SILT/CLAY SPT @ 16.5m = 26.5
36.0 46.5mWet light to dark grey very dense silty medium coarse grained SAND SPT @ 18.0m = 29
46.5 49.5m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock UPPER CRETACEOUS SILTSTONE SPT @ 19.5m = 33.5

SPT @ 21.0m = 6
SPT @ 22.5m = 10
TUBE @ 23.0m
SPT @ 24.0m = 31
SPT @ 25.5m = 17
SPT @ 27.0m = 21
SPT @ 28.5m = 20
SPT @ 30.0m = 16
SPT @ 31.5m = 24
SPT @ 33.0m = 22
SPT @ 34.5m = 35.5
SPT @ 36.0m = 41
SPT @ 37.5m = 38
SPT @ 39.0m = 40.5
SPT @ 40.5m = 44
SPT @ 42.0m = REF
SPT @ 43.5m = 41.5
SPT @ 45.0m = 43
SPT @ 46.5m = REF

P1 BH09 0 to 18m To seafloor At 19m: LL = 24; PI=3; LS= 1.7 SPT @ 19..5m 26
18 to 19m Angular gravels of Sandstone and tillite, poor recovery (<3%) no fines recovered SPT @ 20.5m 41
19 to 21.7m light grey occasionally mottled yellow brown and pink brown, medium dense to dense, slighlty clayey and gravelly silty, fine to medium SAND. Harbour Marine. At 20m: LL = 21; PI=SP; LS=0.3 SPT @ 21.5m 29
21.7 to 28.7m Grey to grey brown mottled and patched dark orange brown, very stiff, slightly silty CLAY. Harbour Marine SPT @ 22.5m 30
28.7 to 30.7m Dark grey to dark grey brown mottled dark orange brown, very stiff, silty CLAY. Harbour Marine. At 22m: LL = 22; PI=SP; LS=0.7 SPT @ 23.5m = 37
30.7 to 35.45m Very dark grey, stiff to very stiff, very silty CLAY. Harbour Marine. SPT @ 24.5m 16

At 23m: LL = 60; PI=30; LS=15 SPT @ 25.5m 34
SPT @ 26.5m 22

At 25m: LL = 60; PI=28; LS=14 SPT @ 27.5m 19
SPT @ 28.5m 17
SPT @ 29.5m 17
SPT @ 30.5m 15
SPT @ 31.5m 21
SPT @ 32.5m 14
SPT @ 33.5m 13
SPT @ 34.5m 20

0.0 5.5m Light yellowish brwn medium dense fine medium grained SAND wit gravel and shell fragments. Fill SPT @ 1.5m = 19
5.5 7.0m Light brown medium dense fine coarse grained SAND with scattered gravel and shell fragments. Fill SPT @ 3.0m = 20
7.0 11.5m Light brown medium dense to dense fine medium grained SAND with scattered gravel and shell fragments. Fill SPT @ 4.5m = 13
11.5 16.0m Light greyish to orangey brown medium dense fine medium grained SAND with shell fragments. Harbour Beds SPT @ 6.0m = 13
16.0 19.0m Light olive brown dense becoming loose with depth silty fine medium grained SAND with calcerous gravel and silty clay lenses. Harbour Beds SPT @ 7.5m = 17
19.0 20.5m Dark olive grey firm sandy silty CLAY with shell fragments. Harbour Beds SPT @ 9.0m = 24
20.5 23.5m Pale orange brown dense fine medium grained SAND with shell fragments. Harbour Beds SPT @ 10.5m = 20
23.5 25.0m Pale brown dense fine coarse grained SAND with silty clay lenses. Harbour Beds SPT @ 12.0m = 25
25.0 26.5m Light orange brown dense fine medium grained SAND with slickensided silty clay lenses. Harbour Beds SPT @ 13.5m = 26
26.5 29.5m Light to darkolive grey stiff mircoshattered and slickensided silty CLAY with sandy lenses. Harbour Beds SPT @ 15.0m = 27
29.5 34.0m Dark brownish grey very stiff sandy silty CLAY with shell fragments. Harbour Beds SPT @ 16.5m = 40
34.0 35.5m Dark brownish grey dense clayey silty SAND. Harbour Beds SPT @ 18.0m = 7
35.5 38.5m Dark yellowish brown to grey dense to very dense silty fine medium grained SAND. Harbour Beds SPT @ 19.5m = 8
38.5 41.0m Light greyish olive very stiff clayey sandy SILT. Residual Cretaceous Siltstone SPT @ 21.0m = 44
41.0 43.35m Dark greyish olive slightly to unweathered fine grained thickly bedded very soft rock CRETACEOUS SILTSTONE SPT @ 22.5m = 75

DM H BHB
SPT

DM I RM3 SPT
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 106 SPT @ 24.0m = 33
SPT @ 25.5m = 31
SPT @ 27.0m = 19
SPT @ 28.5m = 23
SPT @ 30.0m = 23
SPT @ 31.5m = 21
SPT @ 33.0m = 18
SPT @ 34.5m = 32
SPT @ 36.0m = 41
SPT @ 37.5m = 54
SPT @ 39.0m = 47
SPT @ 41.0m = REF

0.0 7.5m Moist light brown medium dense fine grained SAND with heavy minerals SPT @ 1.5m = 20
7.5 13.5m Very moist dark olive green very dense fine grained SAND SPT @ 3.0m = 21
13.5 19.5mWet light yellow brown silty fine grained SAND SPT @ 4.5m = 17
19.5 23.0m Moist dark grey soft silty CLAY with pebbles SPT @ 6.0m = 16
23.0 24.5m Moist light ylloe brown dense silty fine grained SAND SPT @ 7.5m = 44
34.5 26.0m Moist interbedded light olive green firm CLAY with yellow orange brown medium dense fine medium grained SAND SPT @ 9.0m = 15.5
26.0 29.5mWet light grey dense silty fine grained SAND SPT @ 10.5m = 28.5
29.5 38.5m Moist dark grey firm silty CLAY with shell fragments SPT @ 12.0m = 20
38.5 41.5mWet dark brown very dense silty clayey SAND SPT @ 13.5m = 18.5
41.5 43.0m Dark grey very thickly bedded very widely jointed fine grained slightly weatherd very soft rock UPPER CRETACEOUS SILTSTONE SPT @ 15.0m = 18

SPT @ 16.5m = 32
SPT @ 18.0m = 39
SPT @ 19.5m = 6
SPT@ 20.5m = 18.5
TUBE @ 21.0m
SPT @ 23.0m = 38.5
SPT @ 24.5m = 15.5
SPT @ 26.0m = 38.5
SPT @ 27.5m = 18
SPT @ 28.5m = 18
SPT @ 30.0m = 23.5
TUBE @ 31.0m
SPT @ 32.0m = 18.5
SPT @ 38.5m = REF
SPT @ 40.0m = 29.5
SPT @ 37.5m = 13
SPT @ 43.0m = 26

0.0 1.5m Premix and crusher run SPT @ 1.5m = 6
1.5 7.5m Moist light brown loose medium grained SAND with pebbles SPT @ 3.0m = 11
7.5 16.5m Moist light grey loose to very dense silty fine grained SAND SPT @ 4.5m = 12
16.5 19.5m Moist darkgrey firm silty CLAY SPT @ 6.0m = 15
19.5 24.0m Moist interbedded light grey firm silty CLAY with brown yellowish orange medium dense silty SAND SPT @ 7.5m = 36.5
24. 25.5m Moist light grey very dense silty fine grained SAND SPT @ 9.0m = 36.5
25.5 28.5m Moist light pink very dense medium coarse grained SAND SPT @ 10.5m = 15
28.8 39.0m Moist dark grey firm silty CLAY with shell fragments SPT @ 12.0m = 32
39.0 43.5m Moist olive green firm SILT. Residual Cretaceous Siltstone SPT @ 13.5m = 18.5
43.5 43.65m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very sofy rock UPPER CRETACEOUS SILTSTONE SPT @ 15.0m = 19

SPT @ 16.5m = 20
SPT @ 18.0m = 5
SPT @ 19.5m = 15
SPT @ 21.0m = 19.5
SPT @ 22.5m = 28
SPT @ 24.0m = 33.5
SPT @ 25.5m = 29.5
SPT @ 27.0m = 35.5
SPT @ 28.5m = 20
SPT @ 30.0m = 20.5
SPT @ 31.5m = 17
SPT @ 33.0m = 20
SPT @ 34.5m = 27.5
SPT @ 36.0m = 16.5
SPT @ 37.5m = 26.5
SPT @ 39.0m = 17.5
SPT @ 40.5m = 21
SPT @ 42.0m = 24.5
SPT @ 43.5m = REF

SPTDM H BH2

DM H BH5 SPT
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 106 P1 BH10 0 to 18m To seafloor SPT @ 24.5m 39
18 to 24m No recovery SPT @ 25.5m 32
24 to 25.7m Light brown, dense, fine to medium grained SAND. Harbour Marine. SPT @ 26.5m 44
25.7 to 26.7 Light brown, dense, fine to medium grained SAND. Harbour Marine. SPT @ 27.5m 53

SPT 26.7 to 28.7m Very dark grey, very dense to medium dense, slightly clayey SAND with patches of clayey sand. Harbour Marine. SPT @ 28.5m 13
28.7 to 30.2m light brown mottled and patched light orange brown, very stiff, slightly sandy and silty CLAY. Harbour Marine. SPT @ 29.5m 24
30.2 to 32.2m Very dark grey mottled dark grey brown, very stiff, slightly sandy and silty CLAY with light cream brown shell fragments. Harbour Marine. Shelby tube 30 to 30.5m
32.2 to 35.45m Very dark grey, very stiff to hard, slightly sandy silty CLAY with light cream brown shell fragments. Harbour Beds. SPT @ 31.5m 23

Shelby tube 32 to 32.5m
SPT @ 33.5m 31
Shelby tube 34 to 34.5m
SPT @ 35.5m 24

< 0.063mm = 0.92 %
> 2.0mm = 1.17 %
< 0.063mm = 2.02 %
> 2.0mm = 1.52 %
< 0.063mm = 0.67 to 0.97 %
> 2.0mm = 0.2 to 2.8 %
< 0.063mm = 0.55 %
> 2.0mm = 0.24 %
< 0.063mm = 74.54 %
> 2.0mm = 0.0 %
< 0.063mm = 0.78 %
> 2.0mm = 0.03 %3.0 3.2m Light reddish brown medium grained massive SAND

BH V27 Vibrocore

0.0 0.15m Dark brown fine coarse grained massive normally graded SAND with moderte heavy minerals and shell fragments

0.15 0.25m Dark grey fine medium grained massive SAND with low instersitial clay content with blocky angular coal clast

1.8 2.6m Light olive to light grey fine coarse grained massive normally graded SAND with clay lenses

2.6 3.0m Light grey with reddish brown mottled firm CLAY

0.25 1.8m Dark to light reddish brown fine coarse grained massive SAND with shell fragments
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Pier 1 107 < 0.063mm = 30.39%

> 2mm = 0.0 %
< 0.063mm = 1.69 to 0.00%
> 2mm = 0.08 to 0.02 %
< 0.063mm = 54.16%
> 2mm = 0.00 %
< 0.063mm = 0.43%
> 2mm = 3.43 %

9G0203 BH 107
0.0 18.0 No recovery SPT @ 19.5m = 3
18.0 20.75m Dark grey very loose to medium dense medium coarse grained GRAVEL of sandstone and tillite. Harbour Beds/Fill SPT @ 20.5m = 17
20.75 21.75m Dark grey brown medium clayey sandy SILT. Harbour Marine SPT @ 21.5m = 16
21.75 24.75m Light brown dense to very dense fine medium grained SAND. Harbour Marine SPT @ 22.5m = 33
24.75 26.75m Very dark grey firm sandy CLAY. Harbour Marine SPT @ 23.5m = 53
26.75 27.75m Light brown loose slightly clayey silty fine grained SAND. Harbour Marine SPT @ 24.5m = 51
27.75 29.75m Light brown dense fine medium grained SAND. Harbour Marine SPT @ 25.5m = 9
29.75 31.75m Light brown medium dense to dense silty clayey fine medium grained SAND. Harbour Marine SPT @ 26.5m = 12
31.75 32.75m Light brown very dense fine medium grained SAND. Harbour Marine SPT @ 27.5m = 5
32.75 34.75m Light brown very dense to dense slightly clayey silty fine grained SAND. Harbour Marine SPT @ 28.5m = 36
34.75 35.45m Very dark brown hard slightly gravely very sandy CLAY. Harbour Marine SPT @ 29.5m = 45

SPT @ 30.5m = 19
SPT @ 31.5m = 35
SPT @ 32.5m = 61
SPT @ 33.5m = 63
SPT @ 34.5m = 35
SPT @ 35.5m = 41

0.0 10.m Light yellowish brown dense to medium dense fine medium SAND with shell fragments. Fill SPT@ 1.5m 32
10.0 11.5m Light brown medium dense fine medium SAND. Harbour Beds SPT@3.0m 36
11.5 13.0m Light greyish brown medium dense slightly silty fine medium grained SAND. Harbour Beds SPT@4.5m 21
13.0 16.00m Light olive brown medium dense fine medium graded SAND. Harbour Beds SPT@6.0m 17
16.0 19.0m Light yellowish brown dense slightly silty fine medium grained SAND. Harbour Beds SPT@7.5m 22
19.0 20.5m Dark olive grey stiff slight slickensided silty CLAY. Harbour Beds SPT@9.0m 18
20.5 23.5m Dark olive grey stiff Clayey sandy SILT. Harbour Beds SPT@10.5m 26
23.5 25.0m Dark olive grey medium dense clayey SAND with scattered shell fragmetnts. Harbour beds SPT@12m 10
25.0 26.5m Dark greyish brown dense silty fine medium granined SAND. Harbour Beds SPT@13.5m 32
26.5 34.0m Pale greyish to pinkish brown dense to medium dense fine medium grained SAND. Harbour Beds SPT@15.0m 26
34.0 35.5m Light brown very dense fine coare grained SAND. Harbour Beds SPT@16.5m 30
35.5 38.0m Light brown very stiff sandy clayey to clayey sandy SILT. Residual Cretaceous Siltstone SPT@18.0m 38
38.0 41.5m Light brown moderately weathered fien grained thickly bedded very soft rock CRETACEOUS SILTSTONE SPT@19.5m 9

SPT@21.0m 12
SPT@22.5m 10
SPT@24m 10
SPT@25.5m 49
SPT@27m 39
SPT@28.5m 9
SPT@30.0m 67
SPT@31.5m 53
SPT@33.0m 30
SPT@34.5m 73
SPT@36.0m 40
SPT@37.5m ref

0.0 10.5m Moist light grey medium dense medium grained SAND SPT@1.5m 14
10.5 12.0mWet dark yelllow grey medium dense silty SAND SPT@3.0m 26
12.0 16.95mWet dark brown grey dense medium grained SAND SPT@4.5m 14
16.95 22.5mWet dark olive grey very loose to very dense silty fine SAND SPT@6.0m 16
22.5 25.5m Moist dark grey firm silty CLAY SPT@7.5m 9
25.5 33.0mWet light olive grey dense to very dense coarse SAND SPT@9.0m 8
33.0 36.0mWet dark yellow orange very dense coarse SAND SPT@10.5m 16.5
36.0 37.5m Interbedded wet dark yellow orange very dense coarse SAND and dark olive brown CLAY SPT@12m 19.5
37.5 38.77mWet dark olive grey very dense silty fine coarse grained SAND SPT@13.5m 22
38.77 40.0m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock. UPPER CRETACEOUS SILTSTONE SPT@15.0m 17

* Note: SPT 'N' Values identical to P1 BH12

SPTDM I RM2

BH V26 Vibrocore

0.0 0.5m Dark grey fine grained SILT to very soft CLAY

0.5 2.57m Light grey fine medium grained SAND

2.57 2.9m Light grey to dark brown soft silty CLAY to CLAY

2.9 3.5m Light reddish brown medium coarse grained SAND.

Summary of Geology Tests

DM H BH1 SPT

Location Berth Borehole/Probe
Information

Borehole type

P1 BH11 SPT
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 107 SPT@16.5m 23.5
SPT@18.0m 23.5
SPT@19.5m 33
SPT@21.0m 3
SPT@22.5m 15.5
SPT@24m 15.5
SPT@25.5m 23.5
SPT@27m 29
SPT@28.5m 22.5
SPT@30.0m 20
SPT@31.5m 41
SPT@33.0m REF
SPT@34.5m 41
SPT@36.0m 33
SPT@37.5m 28

0.0 1.5m Ash SPT@1.5m 32.5
1.5 4.5m Very moist light yellow grey dense coarse grained SAND with clay nodules and shells SPT@3.0m
4.5 10.5mWet light grey brown medium to very dense fine medium grained SAND SPT@4.5m 19
10.5 18.0mWet light brown yellow very dense fine grained SAND SPT@6.0m 566
18.0 23.93mWet light grey brown dense SAND with fragments of cemented sand SPT@7.5m 43
23.93 28.0m Moist light grey soft to stiff silty CLAy with shell fragments SPT@9.0m 14
28.0 31.27m Moist to wet light grey very dense silty fine coarse grained SAND SPT@10.5m 42.5
31.27 33.5m Moist dark yellowish brown fimr to stiff silty CLAY SPT@12m 0
33.5 34.45m Moist to wet light grey very dense clayey fine grained SAND SPT@13.5m 4
34.45 37.0m Moist olive green firm SILT. Weathered Cretaceous Siltstone SPT@15.0m 25
37.0 41.5m Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock. UPPER CRETACEOUS SILTSTONE SPT@16.5m 15.5

SPT@17.5m 16.5
SPT@18.5m REF
SPT@19.5m TUBE
SPT@21.0m TUBE
SPT@22m 20.5
SPT@22.5m TUBE
SPT@24m TUBE
SPT@25m 13
SPT@26.0m 25.5
SPT@27.0m 28.5
SPT@28.0m 16
SPT@28.0m 32
SPT@30.0m 44
SPT@31.0m 33
SPT@32.5m 32.5
SPT@33.0m ref
SPT@34.5m 23
SPT@37.5m 28

9G0203 BH 108
0.0 18.5m No recovery SPT @ 19.5m = 3
18.5 21.0m Blue grey and pink brown sub angular to subrounded GRAVEL/COBBLES of slightly weathered Tillite and Sandstone SPT @ 20.5m = 17
21.0 21.7m Light brown stiff to very stiff very sandy silty CLAY. Harbour Marine SPT @ 21.5m = 16
21.7 24.7m Light brown medum dense to very dense fine medium grained SAND. Harbour Marine SPT @ 22.5m = 33
24.7 26.7m Very dark grey stiff sandy silty CLAY. Harbour Marine SPT @ 23.5m = 53
26.7 27.7m Light to dark brown loose slightly silty clayey SAND. Harbour Marine SPT @ 24.5m = 51
27.7 29.7m Light brown dense SAND. Harbour Marine SPT @ 25.5m = 9
29.7 31.7m Light red orange medium dense to dense very claeyey fine medium grained SAND. Harbour Marine SPT @ 26.5m = 12
31.7 33.7m Light orange patched light grey very dense slightly silty clayey fine grained SAND (silt and clayey content increasing with depth). Harbour Marine SPT @ 27.5m = 5
33.7 34.7m Light orange hard very sandy silty CLAY. Harbour Marine SPT @ 28.5m = 36
34.7 35.45m Very dark grey hard slightly gravelly sndy CLAY. Harbour Marine SPT @ 29.5m = 45

SPT @ 30.5m = 19
SPT @ 31.5m = 35
SPT @ 32.5m = 61
SPT @ 33.5m = 63
SPT @ 34.5m = 35
SPT @ 35.5m = 19* Note: SPT 'N' Values identical to P1 BH11

SPTP1 BH12

DM H BH6 SPT

DM H BH1 SPT
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 107 0.0 0.16m Asphalt with coarse GRAVEL. SPT @ 1.5m = 31
0.16 1.0m Grey pinkish brown aggregate occuring on yellow brown loose fine medium grained SAND with dark gry ash SPT @ 2.5m = 21
1.0 14.5m Light yellow grey and yellow brown loose to medium dense fine medium grained SAND. Reclamation Fill SPT @ 3.5m = 12
14.5 20.0m Light yellow brown and light grey very fine fine grained SAND with abundant gravel/cobble sized fragments. Fill SPT @ 4.5m = ?

SPT @ 5.5m = 11
SPT @ 6.5m = 9
SPT @ 7.5m = 15
SPT @ 8.5m = 15
SPT @ 9.5m = 13
SPT @ 10.5m = 13
SPT @ 11.5m = 14
SPT @ 12.5m = 19
SPT @ 13.5m = 15
SPT @ 14.5m = 19
SPT @ 15.5m = 9
SPT @ 16.5m = 22
SPT @ 17.5m = 21
SPT @ 18.5m = 23
SPT @ 19.5m = 27

0.0 2.0m Abundant subangular sandstone, tillite and concrete GRAVEL. Fill SPT@ 1.5m REF
2.0 4.0m Light yellowish brown medium dense fine medium grained SAND with gravel. Fill SPT@3.0m 22
4.0 5.5m Abundant subangular sandstone and tillite GRAVEL in matrix of fine medium grained sand. Fill SPT@4.5m 33
5.5 16.0m Light yellowish brown medium dense fine medium grained SAND. Habour Beds SPT@6.0m 19
16.0 17.5m Light yellowish brown very dense fine medium grained SAND. Harbour Beds SPT@7.5m 20
17.5 19.0m Light greyish olive medum dense silty fine medium SAND with scattered shell fragments. Harbour Beds SPT@9.0m 25
19.0 22.0m Dark greyish olive very stiff to stiff sandy silty CLAY with scattered shell fragments. Harbour Beds SPT@10.5m 25
22.0 23.5m Dark greyish brown medium dense fine medium grained SAND. Harbour Beds SPT@12m 29
23.5 31.0m Light orange brown very dense to dense fine medium grained SAND. Harbour Beds SPT@13.5m 25
31.0 32.5m Light brown very stiff clayey sandy SILT. Residual Createous Siltstone SPT@15.0m 19
32.5 38.0m Dark olive brown to brownish grey very stiff sandy clayey SILT with scattered shell fragments. Residual Cretaceous Siltstone. SPT@16.5m 57
38.0 40.3m Dark olive grey slightly to unweathered fine grained thickly bedded very soft rock CRETACEOUS SILTSTONE SPT@18.0m 21

SPT@19.5m 19
SPT@21.0m 8
SPT@22.5m 28
SPT@24m 59
SPT@25.5m 46
SPT@27m 51
SPT@28.5m 41
SPT@30.0m 67
SPT@31.5m 41
SPT@33.0m 34
SPT@34.5m 65
SPT@36.0m 19
SPT@37.5m 68

0.0 3.0m Fill SPT@1.5m 15
3.0 4.5m Moist light brown medium dense fine medium grained SAND with gravel. SPT@3.0m 28
4.5 13.5mWet light olive brown medium dense silty fine SAND SPT@4.5m 17
13.5 15.0m Moist dark grey dense silty clayey SAND with shell fragments SPT@6.0m 12
15.0 21.0mWet light grey dense silty fine SAND with thin layers of cemented sand SPT@7.5m 20.5
21.0 28.5m Moist dark grey soft to firm clayey SILT with shell fragments SPT@9.0m 26.5
28.5 31.5m Moist lgiht olive green very dense silty fine SAND SPT@10.5m 16
31.5 33.0m Moist light olive green stiff clayey SILT SPT@12m 22.5
33.0 34.5m Moist olive greeen very dense silty fine SAND SPT@13.5m 23
34.5 39.0m Moist light olive green stiff clayey SILT SPT@15.0m 22
39.0 43.5m Moist dark oive green very dense silty SAND SPT@16.5m 18
43.5 48.0 Dark grey very thickly bedded very widely jointed fine grained slightly weathered very soft rock UPPER CRETACEOUS SILTSTONE SPT@18.0m 30

DM H BHA SPT

P1 BHWB1 SPT

SPTDM I RM1

Summary of Existing Data Pier 1 Berth 107



Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 107 SPT@19.5m 26.5
SPT@21.0m 18
SPT@22.5m 17
SPT@24m 21
SPT@25.5m 24
SPT@27m 17
SPT@27.5m tube
SPT@28.5m 31.5
SPT@30.0m 33
SPT@31.5m 30.5
SPT@33.0m 30.5
SPT@34.5m 35.5
SPT@35.0m 34.5
SPT@36.0m 37
SPT@42.0m ref
SPT@43.5m ref

0 to 18m to seafloor SPT @ 24.5m 39
18 to 24m No recovery SPT @ 25.5m 32
24 to 25.7m Light brown dense fine to medium grained SAND SPT @ 26.5m 44
25.7 to 26.7m very dark grey to dark grey brown, dense, SAND SPT @ 27.5m 53
26.7 to 28m Very dark grey very dense slightly clayey SAND with patches of clayey sand. SPT @ 28.5m 13
28 to 28.7m Very dark grey medium dense clayey SAND with patches of slightly clayey sand SPT @ 29.5m 24
28.7 to 30.2m Light brown mottled and patched light orange brown, very stiff slightly sandy and silty CLAY Shelby tube 30 to 30.5m
30.2 to 32.2m very dark grey mottled dark grey brown very stiff slightly sandy and silty CLAY with light cream brown shell fragments SPT @ 31.5m 23
32.2 to 35.45m very dark grey very stiff to hard slightly sandy silty CLAY with light cream brown shell fragments Shelby tube 32 to 32.5m

SPT @ 33.5m 31
Shelby tube 34 to 34.5m
SPT @ 35.5m = 24

0 to 18m to seafloor SPT @ 19..5m 25
18 19m Sub angular to sub rounded gravels and cobbles of Sandstone and Tillite. SPT @ 20.5m 25
19 to 20.7m Dark brown to grey brown, medium dense, slightly silty clayey and sandy GRAVEL (Harbour Marine) SPT @ 21.5m 22
20 to 23.7m Light grey brown, medium dense to dense, slightly silty fine to medium grained SAND (Harbour Marine) SPT @ 22.5m 17
23.7 to 25.7m Dark brown to dark purple brown, very dense, slightly silty fine to medium SAND (Harbour Marine) SPT @ 23.5m = 40
25.7 to 27.7m Dark grey brown occasionally mottled orange and light cream brown, medium dense to dense, slightly clayey silty fine to medium SAND, with occasiona SPT @ 24.5m 60

clay patches. SPT @ 25.5m 60
27.7 to 28.7m dark grey brown, dense, fine grained SAND (Harbour Marine) SPT @ 26.5m 22
28.7 to 29.7m Light brown to light otrange brown, dense, fine to medium grained SAND (Harbour Marine) SPT @ 27.5m 32
29.7 to 33.7m light orange mottled light cream grey, dense, fine grained sandy clayey SILT/silty CLAY. (Harbour Marine) SPT @ 28.5m 40
33.7 t 35.45m Very dark grey, dense, clayey to slightly clayey SILT. (Harbour Marine) SPT @ 29.5m 39

SPT @ 30.5m 42
SPT @ 31.5m 40
SPT @ 32.5m 25
SPT @ 33.5m 18
SPT @ 34.5m 68
SPT @ 35.5m 39

0 to 17m to sea floor SPT @ 18.5m = 36
17 to 21.5m Unweathered grey to dark grey very hard GRAVEL (Fill) comprsing tillite fragments. Fine Matrix material has been washed out. SPT @ 20.5m 21
21.5 to 23.5m very moist to wet dark green grey brown soft to firm CLAY SPT @ 21.5m 28
23.5 to 25mWet dark green brown medium dense fine to medium brained silty clayey SAND SPT @ 23m 15
25 to 29.5 Wet green grey madium dense fine to medium grained SAND SPT @ 24m 25
29.5 to 30.5 Wet dark grey brown medium dense fine grained slightly clayey SAND. SPT @ 24.5m 14

SPT @ 25.5m 26
SPT @ 27.5m 29
SPT @ 29m 18
SPT @ 30.4m 16

0.0 1.4m Brown medium grained SAND
1.4 4.1m Grey fine medium grained SAND
4.1 5.9m Brown medium grained SAND
5.9 9.0m Brown fine medium grained SAND
9.0 12.6m Brown fine grained SAND
12.6 12.8m Hard cemented SAND
12.8 14.0m Brown fine medium grained SAND
14.0 18.7m Grey stiff sandy CLAY
18.7 25.1m Brown slightly silty fine grained SAND

SPT

P1 BH24 SPT

DM H BHA SPT

P1 BH10 SPT

9GO203 BH012 SPT

P1 BH14
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Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 107 25.1 27.6m Brown medium grained SAND
Datum = L.W.O.S.T 27.6 30.3m Brown slightly silty fine grained SAND

0.0 3.1m Dark grey slightly silty fine grained SAND
3.1 4.9m Grey brown medium grained SAND
4.9 10.1m Brown fine medium grained SAND
10.1 12.2m Yellow grey stiff CLAY
12.2 13.3mWhite slightly silty fine medium grained SAND
13.3 16.5m Yellow brown very stiff CLAY
16.5 19.2m Yellow brown slightly silty fine medium grained SAND

Datum = L.W.O.S.T 19.2 23.36m Grey brown slightly silty medium grained SAND

9GO203 BH010
SPT

Summary of Existing Data Pier 1 Berth 107



Laboratory Insitu
Pier 1 108 0.0 18.5m No recovery SPT @ 19.5m = 30

18.5 19.0m Gravels and cobbles of sub rounded unweathered to slightly weathered sandstone and tillite. Fill SPT @ 20.5m = 23
19.0 20.7m Light orange brown very stiff slightly silty sandy CLAY with occasional pockets of sand. Harbour Marine SPT @ 21.5m = 24
20.7 22.7m Light orange brown to light brown medium dense slightly silty clayey SAND. Harbour Marine SPT @ 22.5m = 26
22.7 23.7m Light ornage brown to light brown hard slightly silty sandy CLAY. Harbour Marine SPT @ 23.5m = 37
23.7 24.7m Light ornage brown to light brown very dense slightly silty fine medium grained SAND. Harbour Marine SPT @ 24.5m = 54
24.7 25.7m Light cream grey very dense clayey SAND. Harbour Marine SPT @ 25.5m = 63
25.7 27.7m Light cream grey very dense clayey SAND. Harbour Marine SPT @ 26.5m = 51
27.7 30.7m Light pink to grey brown dense medium coarse grained SAND with shell fragments. Harbour Marine SPT @ 27.5m = 57
30.7 32.7m Light orange to orange brown dense slightly silty clayey fine grained SAND. Harbour Marine SPT @ 28.5m = 39
32.7 35.45m Light stiff to very stiff becoming hard fine grained sandy very silty CLAY. Harbour Marine SPT @ 29.5m = 48

SPT @ 30.5m = 43
SPT @ 31.5m = 46
SPT @ 32.5m = 63
SPT @ 33.5m = 14
SPT @ 34.5m = 35
SPT @ 35.5m = 20

0.0 1.5m Dark brown and light yellow brown dense fine grained SAND with gravel. Fill SPT @ 0.5m = 39
1.5 13.75m Light brown to yellow brown medium dense to very loose fine medium grained SAND. Hydraulic Fill SPT @ 1.0m = 41
13.75 15.75m Pale brown medium dense very slightly silty fine grained SAND with shell fragments. Harbour Beds SPT @ 1.5m = 26
15.75 16.75m Pale yellow brown very dense fine medium grained SAND with cemented gravels. Harbour Beds SPT @ 2.0m = 8
16.75 17.25m Pale greenish olive medium dense silty fine grained SANd with shell fragments. Harbour Beds SPT @ 2.5m = 5
17.25 18.75m Pale olive grey stiff silty CLAY with shell fragments. Harbour Beds SPT @ 3.0m = 3
18.75 19.75m Pale brown loose clayey fine medium grained SAND with shell fragments. Harbour Beds SPT @ 3.5m = 4
19.75 25.0m Pale brown dense to medium dense fine medium grained SAND. Harbour Beds SPT @ 4.0m = 3
25.0 29.5m Pinkish brown very dense to medium dense fine medium grained SAND with clayey sandy and silty sand lenses. Harbour Beds SPT @ 4.5m = 4
29.5 31.0m Light and dark orange brown dense fine medium grained SAND with gravel. Harbour Beds SPT @ 5.0m = 3
31.0 32.5m Dark grey very stiff sandy clayey SILT. Harbour Beds SPT @ 5.5m = 8
32.5 34.0m Pale greenish grey very dense silty fine grained SAND with sandy silty clayey lenses. Harbour Beds SPT @ 6.0m = 8
34.0 35.5m Pale brown to dark orange brown dense silty fine grained SAND. Harbour Beds SPT @ 6.5m = 3
35.5 37.0m Pale greyish brown to orange brown silty fine grained SAND with friable cemented gravels. Harbour Beds SPT @ 7.0m = 8
37.0 37.8m Dark olive grey very stiff slightly clayey sandy sSILT with subagular cememnted gravels. Residual Cretaceous Siltstone SPT @ 7.5m = 15
37.8 38.59m Dark olive grey slightly to unweatherd fine grained thickly bedded very soft rock. CRETACEOUS SILTSTONE SPT @ 8.0m = 7

SPT @ 8.5m = 13
SPT @ 9.0m = 6
SPT @ 9.5m = 9
SPT @ 10.0m = 7
SPT @ 11.0m = 12
SPT @ 11.5m = 14
SPT @ 12.0m = 18
SPT @ 13.0m = 12
SPT @ 14.0m = 18
SPT @ 15.0m = 56
SPT @ 16.0m = 80
SPT @ 17.0m = 12
SPT @ 18.0m = 10
SPT @ 19.0m = 7
SPT @ 20.0m = 33
SPT @ 21.0m = 38
SPT @ 22.5m = REF
SPT @ 24.0m = 27
SPT @ 25.5m = 61
SPT @ 27.0m = 16
SPT @ 28.5m = 25
SPT @ 30.0m = 41
SPT @ 31.5m = 18
SPT @ 33.0m = 62
SPT @ 34.5m = 34
SPT @ 36.0m = 30

Location Berth Borehole/Probe
Information

Borehole Type TestsSummary of Geology

P1 BH15 SPT

DM J CB1 SPT

Summary of Existing Data Pier 1 Berth 108



Laboratory Insitu
Location Berth Borehole/Probe

Information
Borehole Type TestsSummary of Geology

Pier 1 108 0.0 1.0m Pale purple brown very dense fine grained SAND with sandstone gravels. Hydraulic Fill SPT @ 0.5m = 59
1.0 13.25m Light yellow brown dense to loose fine medium grained SAND with shell fragments. Hydraulic Fill SPT @ 1.0m = 36
13.25 13.75m Dark grey very stiff silty CLAY. Harbour Beds SPT @ 1.5m = 34
13.75 14.75m Pael grey very stiff silty CLAY with sandy lenses and scatted gravel. Harbour Beds SPT @ 2.0m = 26
14.75 15.75m Pale brown very stiff slickensided silty CLAY. Harbour Beds SPT @ 2.5m = 18
15.75 19.75m Light yellow to grey brown medium dense to dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 3.0m = 13
19.75 22.0m Pale brown medium desne slightly silty fine coarse grained SAND. Harbour Beds SPT @ 3.5m = 16
22.0 23.5m Light brown medium dense clayey fine coarse grained SAND. Harbour Beds SPT @ 4.0m = 11
23.5 25.0m Light brown slightl silty fine medium grained SAND. Harbour Beds SPT @ 4.5m = 8
25. 28.0m Light brown dense fine coarse grained SAND. Harbour Beds SPT @ 5.0m = 12
28.0 29.5m Dark yellow orange medium dense slightly silty fine coarse grained SAND with clayey sandy lenses. Harbour Beds SPT @ 5.5m = 12
29.5 31.0m Light greenish grey medium desne clayey fine medium grained SAND. Harbour Beds SPT @ 6.0m = 10
31.0 34.0m Yellow orange dense to very dense silty fine medium grained SAND with sandy silt lenses. Harbour Beds SPT @ 6.5m = 9
34.0 36.92m Pale brown very dense fine grained SAND. Harbour Beds SPT @ 7.0m = 8
36.92 37.88m Abunsdant subagular GRAVEL of mixed origin (sandstone and quartzite) with no matrix SPT @ 7.5m = 5
37.88 40.87m Dark olive grey slightly unweathered fine grained thickly bedded very soft rock. CRETACEOUS SILTSTONE SPT @ 8.0m = 3

SPT @ 8.5m = 6
SPT @ 9.0m = 8
SPT @ 9.5m = 4
SPT @ 10.0m = 12
SPT @ 11.0m = 18
SPT @ 12.0m = 12
SPT @ 13.0m = 22
SPT @ 14.0m = 22
SPT @ 15.0m = 17
SPT @ 16.0m = 34
SPT @ 17.0m = 28
SPT @ 18.0m = 20
SPT @ 19.0m = 37
SPT @ 20.0m = 29
SPT @ 21.0m = 17
SPT @ 22.5m = 23
SPT @ 24.0m = 41
SPT @ 25.5m = 31
SPT @ 27.0m = 50
SPT @ 28.5m = 36
SPT @ 30.0m = 23
SPT @ 31.5m = 41
SPT @ 33.0m = 22
SPT @ 34.5m = 51
SPT @ 36.0m = 71

< 0.063mm = 25.23 %
> 2.0mm = 0.0 %
< 0.063mm = 36.37 %
> 2.0mm = 0.0 %
< 0.063mm = 0.92 to 1.59 %
> 2.0mm = 0.11 to 14.99 %
< 0.063mm = 1.08 to 2.84 %
> 2.0mm = 0.84 to 2.97%
< 0.063mm = 25.43 to 36.75 %
> 2.0mm = 0.0%
< 0.063mm = 1.61 %
> 2.0mm = 0.0%

4.0 1.7m Grey brown fine medium grained silty SAND with cemented sand cobbles At 21m: LL = 15; PI=0; LS=0

1.7 0.05m Brown medium grained SAND
At 22m: LL = 16; PI=SP; LS=0.1

0.5 2.9m Grey fine medium grained SAND
2.9 6.7m Grey medium grained SAND
6.7 9.8m Yellow brown fine medium grained SAND
9.8 11.4m Yellow grey firm CLAY
11.4 16.9m Brown fine medium grained SAND
16.9 20.6m Brown slightly silty medium grained SAND
20.6 31.5m Brown slightly silty fine medium grained SAND

SPTP1/BH/13

BH V07

DM J CB2 SPT

0.0 0.3m Dark brown fine grained massive organic rich sandy SILT

0.3 0.7m Dark olive to dark brown fine grained massive soft silty CLAY

1.9 3.3m Light olive to black fine very fine grained normally graded massive soft silty CLAY

3.3 3.4m Dark olive to dark brown fine medium grained massive SAND with heavy minerals and shell fragments

Vibrocore
0.7 1.0m Light reddish orange to light reddish brown fine coarse grained normally graded massive SAND

1.0 1.9m Light olive to light brown fine medium grained massive SAND

Summary of Existing Data Pier 1 Berth 108



Laboratory Insitu
Pier 1 109 0.0 13.75m Pale brown to greyish brown dense to loose fine medium grained SAND with scattered gravel and shell fragments. Hydraulic Fill SPT @ 0.5m = 36

13.75 14.75m Dark olive grey very stiff slightly sandy clayey SILT with clayey sandy lenses. Harbour Beds SPT @ 1.0m = 37
14.75 15.75m Dark olive grey very stiff sandy silty CLAY. Harbour beds SPT @ 1.5m = 43
15.75 16.75m Light brown dense silty fine medium grained SAND. Habrour Beds SPT @ 2.0m = 26
16.75 18.75m Light brown medium dense to loose clayey fine medium grained SAND. Harbour Beds SPT @ 2.5m = 22
18.75 19.75m Pale orange brown very dense fine medium grained SAND. Harbour Beds SPT @ 3.0m = 13
19.75 23.5m Dark orange brown to olive loose to very dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 3.5m = 3
23.5 28.0m Dark charcoal brown stiff slightly sandy silty CLAY with sandy lenses. Harbour Beds SPT @ 4.0m = 8
28.0 32.5m Greyish brown very dense to dense fine medium grained SAND. Harbour Beds SPT @ 4.5m = 8
32.5 37.0m Pae greysih brown very dense slightly silty fine coarse grained SAND with scatteed gravel. Harbour Beds SPT @ 5.0m = 6
37.0 39.5m Pale orange to dark olive very stiff slightly clayey sandy SILT with scattered shell fragments. Residual Cretaceous Siltstone SPT @ 5.5m = 9
39.5 40.95m Dark olive grey slightly to unweathered fine grained thickly bedded very soft rock. CRETACEOUS SILTSTONE SPT @ 6.0m = 10

SPT @ 6.5m = 5
SPT @ 7.0m = 8
SPT @ 7.5m = 7
SPT @ 8.0m = 12
SPT @ 8.5m = 12
SPT @ 9.0m = 14
SPT @ 9.5m = 15
SPT @ 10.0m = 13
SPT @ 11.0m = 13
SPT @ 12.0m = 26
SPT @ 13.0m = 16
SPT @ 14.0m = 15
SPT @ 15.0m = 49
SPT @ 16.0m = 17
SPT @ 17.0m = 12
SPT @ 18.0m = 9
SPT @ 19.0m = REF
SPT @ 20.0m = 34
SPT @ 21.0m = 9
SPT @ 22.5m = 46
SPT @ 24.0m = 43
SPT @ 25.5m = 13
SPT @ 27.0m = 14
SPT @ 28.5m = 72
SPT @ 30.0m = 50
SPT @ 31.5m = 33
SPT @ 33.0m = 73
SPT @ 34.5m = 89
SPT @ 36.0m = REF
SPT @ 37.5m = 30
SPT @ 39.0m = 63

Summary of Geology TestsLocation Berth Borehole/Probe
Information

Borehole type

DM J CB3 SPT

Summary of Existing Data Pier 1 Berth 109



Laboratory Insitu
Summary of Geology TestsLocation Berth Borehole/Probe

Information
Borehole type

Pier 1 109 0.0 12.75m Light yellowish to gryish brown medium dense to loose fine medium grained SAND with scatted gravel. Hydraulic Fill SPT @ 0.5m = 23
12.75 13.75m Pale greyish brown loose silty fine grained SAND with scatted gravel. Hydraulic Fill SPT @ 1.0m = 27
13.75 17.75m Light greyish brown loose to medium dense silty fine medium grained SAND. Harbour Beds SPT @ 1.5m = 26
17.75 19.75m Light grey very stiff silty CLAY. Harbour Beds SPT @ 2.0m = 21
19.75 25.0m Dark yellow orange to pale pinkish brown medium dense to dense slightly silty fine medium grained SAND. Harbour Beds SPT @ 2.5m = 28
25.0 26.5m Pale pinkish brown dense fine coarse grained SAND. Harbour Beds SPT @ 3.0m = 24
26.5 29.5m Pale brown very dense to desne slightly silty fine medium grained SAND. Harbour Beds SPT @ 3.5m = 15
29.5 31.0m Pale brown loose fine coarse grained SANDl. Harbour Beds. SPT @ 4.0m = 13
31.0 35.5m Pale greyish brown very dense to dense fine medium grained SAND. Harbour Beds SPT @ 4.5m = 12
35.5 37.79m Pale grey to dark olive very stiff slightly clayey sandy SILT with shell fragments. Residual Cretaceous Siltstone SPT @ 5.0m = 14
37.79 39.28m Dark olive grey slight to unweathered fine grained thickly beded very soft rock. CRETACEOUS SILTSTONE SPT @ 5.5m = 9

SPT @ 6.0m = 7
SPT @ 6.5m = 12
SPT @ 7.0m = 8
SPT @ 7.5m = 8
SPT @ 8.0m = 10
SPT @ 8.5m = 12
SPT @ 9.0m = 13
SPT @ 9.5m = 16
SPT @ 10.0m = 18
SPT @ 11.0m = 6
SPT @ 12.0m = 6
SPT @ 13.0m = 7
SPT @ 14.0m = 8
SPT @ 15.0m = 26
SPT @ 16.0m = 34
SPT @ 17.0m = 17
SPT @ 18.0m = 18
SPT @ 19.0m = 19
SPT @ 20.0m = 36
SPT @ 21.0m = 49
SPT @ 22.5m = 37
SPT @ 24.0m = 37
SPT @ 25.5m = 43
SPT @ 27.0m = 58
SPT @ 28.5m = 48
SPT @ 30.0m = 9
SPT @ 31.5m = 58
SPT @ 33.0m = 67
SPT @ 34.5m = 47
SPT @ 36.0m = REF
SPT @ 37.5m = REF
SPT @ 39.0m = 63

DM J CH4 SPT

Summary of Existing Data Pier 1 Berth 109



Laboratory Insitu
9G0200-WB01 7.57 to 13.41m: SILTY SAND. SPT @ 6.6m: Sampler penetrated 0.48m for 1 blow

13.41 to 14.70m: Final dregged level. then 2.4m for 120 blows thereafter no penetration.

14.70 to 15.80m: SILTY SAND. SPT @ 9m: Sampler penetrated 1m for 70 blows.

15.80 to 16.71m: CLAYEY SAND. SPT @ 12m: 1.8m for 26 blows.

16.71 to 20.50m: SILTY SAND. SPT @ 13.5m: 1.2m for 41 blows.

9G0200-V20 13.41 to 14.70m: Final dregged level.

14.70 to 17.70m: Fine grey brown SAND.

17.70 to 20.70m: SAND with CLAY.

20.70 to 22.30m: Brown SAND.

22.30 to 23.80m: SAND with CLAY.

23.80 to ??: Brown SAND.

9G0200-V21 13.30 to 13.41m: Fine grey brown SAND.

13.41 to 14.70m: Final dregged level.

14.70 to 16.40m: Fine grey brown SAND.

16.40 to 21.90m: Brown SAND.

21.90 to ??: Coarse SAND.

9G0200-V22 11.30 to 13.41m: CLAY.

13.41 to 14.70m: Final dregged level.

14.70 to 20.90m: Fine grey brown SAND.

20.90 to 21.90m: Brown SAND.

Pier 2 200

TestsLocation Berth Borehole/Probe 
Information

Borehole type Summary of geology

Summary of Existing Data - Pier 2 Berth 200



Laboratory Insitu
9G0200-WB02 4.88 to 8.84m: SILTY SAND. SPT @ 4.8m = 31

8.84 to 13.41m: CLAY. SPT @ 6.6= 40

13.41 to 16.60m: Final dregged level. SPT @ 9.3m = 26

16.60 to 19.51m: CLAYEY and SILTY SAND. SPT @ 10.5m = 28

19.51 to ??: SILTY SAND. SPT @ 11.41m = 35

SPT @ 12.61m = 36

SPT @ 14.50m = 126

SPT @ 15.61m = 7

9G0200-WB03 3.07 to 10.68m: SILTY SAND. SPT @ 3.9m = 38

10.68 to 13.41m: CLAY. SPT @ 9.00m= 51

13.41 to 18.00m: Final dredged level. SPT @ 9.9m = 40

18.00 to 21.05m: SILTY SAND and CLAY. SPT @ 11.71m = 45

SPT @ 12.91m = 39

SPT @ 15.6m = 39

SPT @ 17.41m = 32

21.05 to ??: CLAY.

9G0200-V04 5.50 to 13.41m: SANd with CLAY.

13.41 to 16.60m: Final dregged level.

16.60 to 18.20m: SAND with CLAY.

18.20 to 20.40m: Hard CLAY.

20.40 to 21.80m: SAND with CLAY.

21.80 to ??: SAND.

9G0200-V05 9.40 to 13.41m: SAND with CLAY.

13.41 to 16.60m: Final dregged level.

16.60 to 20.70m: SAND with CLAY.

20.70 to 23.80m: SAND.

23.80 to ??: Coarse SAND.

9G0200-V06 9.80 to 13.41m: SAND with CLAY.

13.41 to 18.00m: Final dredged level.

18.00 to 19.20m: SANDY CLAY.

19.20 to 20.70m: SILTY CLAY.

20.70 to 23.50m: SANDY CLAY.

23.50 to ??: SAND.

9G0200-V07 9.60 to 13.41m: CLAY.

13.41 to 18.00m: Final dredged level.

18.00 to 20.40m: SANDY CLAY.

20.40 to 22.10m: SILTY CLAY.

22.10 to 22.50m: SANDY CLAY.
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Laboratory Insitu
Pier 2 202 9G0200-V08 10.10 to 13.41m: CLAY. Vane test @ 15m=21.1

13.41 to 16.60m: Final dregged level. Vane test @ 15.5m=17.1

16.60 to 17.10m: SANDY CLAY.

17.10 to 22.30m: SAND.

9G0200-V09 9.80 to 13.41m: CLAY. Vane test @ 12m= 19.7

13.41 to 16.60m: Final dregged level. Vane test @ 14m= 15.6

16.60 to 19.00m: CLAYEY SAND. Vane test @ 15.5m= 27.2

19.00 to 23.60m: SAND.

9G0200-V10 9.90 to 13.41m: CLAY. Vane test @ 12m= 21.1

13.41 to 16.60m: Final dregged level. Vane test @ 14m= 22.5

16.60 to 20.80m: SILTY CLAY. Vane test @ 15.5m= 27.2

20.80 to 23.60m: SAND.

9G0200-V11 8.80 to 13.41m: CLAY. Vane test @ 13.4m= 25.3

13.41 to 18.00m: Final dredged level. Vane test @ 14.5m= 16.5

18.00 to 18.30m: CLAY. Vane test @ 16m= 21.1

18.30 to 22.30m: SILTY and CLAY. Vane test @ 18.3m= 30.2

22.30 to ??: SAND. Vane test @ 20.5m= 27.5

9G0200-V12 9.00 to 13.41m: CLAY. Vane test @ 13.4m= 14.4

13.41 to 18.00m: Final dredged level. Vane test @ 14.5m= 16.5

18.00 to 21.20m: CLAY with SILT. Vane test @ 16m= 26.8

9G0200-V13 8.70 to 13.41m: CLAY. Vane test @ 13.4m= 32.8

13.41 to 18.00m: Final dredged level. Vane test @ 15m= 31.6

18.00 to 19.50m: CLAY and SILT. Vane test @ 17.4m= 30.7

Vane test @ 18.2m= 25.3

9G0200-V14 7.20 to 13.41m: CLAY. Vane test @ 11.2m= 24.8

13.41 to 18.00m: Final dredged level. Vane test @ 16.2m= 21.8

18.00 to 19.00m: CLAY. Vane test @ 19m= 30

9G0200-V15 6.60 to 13.41m: CLAY and SILT. Vane test @ 14.8m=37.5

13.41 to 18.00m: Final dredged level. Vane test @ 20.4m= 21.3

18.00 to 20.40m: CLAY and SILT.

9G0200-V17 6.60 to 13.41m: CLAY. Vane test @ 14.8m=38.7

13.41 to 18.00m: Final dredged level. Vane test @ 17.8m= 34.5

18.00 to 21.60m: CLAY. Vane test @ 32.6m= 34.5

21.60 to 23.60m: CLAY and SILT.

23.60 to 27.40m: SAND.

9G0200-WB05 0.23 to 7.85m: SILTY SAND. SPT @ 6m = 49

7.85 to 11.20m: SILTY SAND and CLAY. SPT @ 9m = 62

11.20 to 13.41m: CLAY. SPT @ 12m = 43

13.41 to 18.00m: Final dredged level. SPT @ 13.5m = 44

18.00 to 20.34m: CLAY. SPT @ 14.41m = 32

20.34 to 21.56m: SAND. SPT @ 15.6m = 39

SPT @ 17m = 57

SPT @ 18.6m = 43

SPT @ 18.61m = 40

9G0200-WB06 0.10 to 9.85m: SILTY SAND, some CLAY. SPT @ 12m = 25

9.85 to 13.41m: CLAY. SPT @ 13.5m = 32

13.41 to 18.00m: Final dredged level. SPT @ 15m = 48

18.00 to 20.75m: CLAY. SPT @ 16.5m = 50

SPT @ 17.41m = 50

SPT @ 18.61m = 40

SPT @ 20.42m = 58
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TestsLocation Berth Borehole/Probe 

Information
Borehole type Summary of geology

Pier 2 202 9GO200-WB07 0.00 to 3.65m: Yellow SAND. SPT @ 6m = 44

3.65 to 8.83m: Yellow SANDY CLAY. SPT @ 11.71m = 19

8.83 to 11.58m: Yellow-grey SAND. SPT @ 12.31m = 30

11.58 to 21.33m: Grey CLAY. SPT @ 14.41m = 50

SPT @ 15.9m = 58

SPT @ 17.41m = 52

SPT @ 19.5m = 49

11.58 to 21.33m: Grey CLAY. SPT @ 20.42m = 43

9G0200-BHT1 0.30 to 5.18m: SILTY SAND.

5.18 to 11.28m: SILTY SAND and CLAY.

11.28 to 13.41m: CLAY.

13.41 to 18.00m: Final dredged level.

18.00 to 20.12m: CLAY.

20.12 to 20.73m: SAND.

Summary of Existing Data - Pier 2 Berth 202
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9G0200-WB08 0.60 to 3.05m: Muddy SAND. SPT @ 12.31m = 13

3.05 to 7.62m: SAND. SPT @ 14.41m = 43

7.62 to 12.19m: SANDY CLAY. SPT @ 15.62m = 52

12.19 to 13.41m: CLAY. SPT @ 17.42m = 63

13.41 to 18.00m: Final dredged level. SPT @ 19.51m = 54

18.00 to 21.36m: CLAY. SPT @ 20.42m = 63

9G0200-WB09 0.85 to 7.53m: SAND. SPT @ 15m: 1.8m penetration for 31 blows,

7.53 to 13.41m: SANDY CLAY. thereafter no penetration.

14.7m: Final dredged level.

14.7 to 18.55m: SAND. SPT @ 19.5m: 1.5m penetration for 48 blows,

18.55 to 21.34m: CLAY. thereafter no penetration.

21.34 to 21.64m: SAND.

9G0200-WB10 0.31 to 7.32m: SAND. SPT @ 13.5m = 31

7.32 to 10.67m: SILTY SAND. SPT @ 14.41m = 22

10.67 to 13.41m: SANDY CLAY. SPT @ 16.52m = 57

14.70m: Final dredged level. SPT @ 18.01m = 61

14.70 to 21.34m: Coarser SAND, SANDY CLAY. SPT @ 20.12m = 57

P2/WB/11 0.00 to 14.63m: Grey yellow grey to brown yellow SAND. SPT @ 13.5m: 1m penetration for 8 blows,

14.63 to 15.54m: Brown CLAYEY SAND. thereafter no penetration.

15.54 to 16.45m: Brown CLAY. SPT @ 15.62m = 89

16.45 to 21.33m: Brown SILTY SAND. SPT @ 17.11m = 49

SPT @ 19.51m = 61

SPT @ 21.25m: 1.8m penetration for 82 blows,

thereafter no penetration.

9G0200-V18 6.60 to 13.41m: CLAY with SAND. Vane test @ 14.3m= 31.6

18.00m: Final dredged level. Vane test @ 17.0m= 34.0

18.00 to 25.00m: CLAY with SILT. Vane test @ 19m= 25.3

9G0200-V19 5.80 to 11.90m: CLAY.

11.90 to 13.41m: CLAY with SILT.

18.00m: Final dredged level.

18.00 to ??: CLAY with SILT.

9G0200-V23 4.70 to 13.41m: SAND and CLAY. Vane test @ 14.3m= 22.5

18.00m: Final dredged level. Vane test @ 21m = 26.3

18.00 to 25.90m: Dark grey CLAY.

25.90 to ??: CLAY and SAND.

9G0200-V24 3.60 to 13.41m: Grey brown SAND. Vane test @ 18m= 17.1

14.70m: Final dredged level. Vane test @ 21m = 11.7

14.70 to 18.00m: Light brown SAND.

18.00 to 24.40m: Dark grey CLAY.

24.40 to ??: Light brown SAND.

9G0200-V25 2.70 to 13.41m: light brown SAND with shells.

14.70m: Final dredged level.

14.70 to 17.70m: Coarse brown SAND with shells.

17.70 to 21.80m: Fine brown SAND.

21.80 to 24.80m: fine orange brown SAND.

24.80 to ??: Fine grey brown SAND.

9G0200-V26 2.70 to 13.41m: Brown SAND with shells.

14.70m: Final dredged level.

14.70 to 20.70m: Dark brown SAND with little CLAY.

20.70 to 24.40m: Fine brown SAND with little CLAY.

24.40 to ??: Coarse brown SAND with little CLAY.

9G0200-V26A 2.3 to 11.30m: SAND.

11.30 to 13.41m: Fine to medium brown SILTY SAND.

14.70m: Final dredged level.

14.70 to 20.30m: Fine to medium brown SILTY SAND.

20.30 to 23.20m: Dark brown medium to coarse SAND.

9G0200-V26B 2.4 to 13.41m: Brown fine to medium SILTY SAND.

14.70m: Final dredged level.

14.70 to 20.10m: Brown fine to medium SILTY SAND.

20.10 to 22.50m: Light brown fine to medium SILTY SAND.
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TestsLocation Berth Borehole/Probe 

Information
Borehole type Summary of geology

9G0200-V27 1.80 to 13.41m: Grey brown SAND.

17.10m: Final dregging level.

17.10 to 20.70m: dark grey CLAY.

20.70 to ??: Orange brown SAND.

9G0200-V31 5.20 to 10.70m: SAND. Vane test @ 12.2m= 14.4

10.70 to 12.20m: CLAY with SAND. Vane test @ 14.5m= 22.4

12.20 to 13.41m: Dark grey CLAY. Vane test @ 17.7m= 28.7

18.00m: Final dredged level. Vane test @ 21m= 27.7

18.00 to 21.60m: Dark grey CLAY with shells.

21.60 to ??: Dark grey CLAY with SILT.

9G0200-V32 11.00 to 13.40m: SAND.

18.00m: Final dredged level.

18.00 to 23.80m: Hard dark grey CLAYEY SILT with shells.

Pier 2 203
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9G0200-WB04 8.63 to 11.98m: SILTY SAND.

11.98 to 13.41m: CLAY.

16.60m: Final dredged level.

16.60 to 19.00m: SAND.

19.00 to 21.60m: SILTY SAND.

9G0200-V29 0.60 to 11.30m: SAND. Vane test @ 13.41m= 19.7

11.30 to 12.20m: Grey brown SAND. Vane test @ 17m = 19.7

12.20 to 13.70m: Dark grey CLAY. Vane test @ 20.4m = 30.2

17.00m: Final dredged level.

17.00 to 21.30m: Dark grey CLAY.

21.30 to 23.80m: Brown SAND with little CLAY.

23.80 to ??: Coarse brown SAND.

9G0200-V30 1.50 to 11.60m: SAND. Vane test @ 13.41m= 25.3

11.60 to 13.41m: Grey-brown SAND with little CLAY. Vane test @ 16.8m= 11.7

17.00m: Final dredged level. Vane test @ 20.7m = 39.3

17.00 to 20.70m: Grey-brown CLAY.

20.70 to 22.50m: Dark grey CLAY.

22.50 to 23.80m: Light brown SAND.

9G0200-V33 0.10 to 12.80m: Light brown medium SAND. Vane test @ 14.3m= 22.5

12.80 to 13.41m: Mottled grey brown CLAYEY SILT or SILTY CLAY. Vane test @ 17m = 30.1

17.00m: Final dredged level. Vane test @ 20.5 = 22.5

17.00 to 22.30m: Mottled grey brown CLAYEY SILT or SILTY CLAY.

22.30 to 24.40m: Light brown medium SAND.

9G0200-V34 0.00 to 11.90m: SAND. Vane test @ 16.2m= 26.6

11.90 to 13.41m: Grey and brown medium SAND. Vane test @ 20m = 20.4

18.00m: Final dredged level. Vane test @ 20.8m= 35.2

18.00 to 24.10m: Mottled grey-brown CLAYEY SILT or SILTY CLAY.

24.10 to 24.40m: Medium SILTY SAND.

9G0200-V35 4.00 to 13.41m: brown and grey SILTY fine to medium SAND. Vane test @ 15m= 14.6

18.00m: Final dredged level. Vane test @ 19.5m = 19.6

14.60 to 17.10m: dark grey firm CLAYEY SILT or SILTY CLAY. Vane test @ 21m= 27.2

17.10 to 18.60m: Medium brown SAND. Vane test @ 22m=27.7

18.60 to 22.30m: grey and brown mottled CLAYEY SILT with SAND.

22.30 to 24.10m: Yellow brown SILTY medium SAND.

9G0200-V36 4.30 to 13.41m: Brown and grey fine to medium SAND. Vane test @ 15m= 11.6

18.00m: Final dredged level. Vane test @ 21m = 11.1

14.60 to 18.00m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

18.00 to 20.10m: Brown medium SAND.

20.10 to 22.20m: Dark grey quite stiff CLAYEY SILT.

22.20 to 22.90m: Brown medium SAND.

9G0200-SH4-4 0.00 to 13.41m: SAND.

13.41 to 21.00m: Final dredged layer.

21.00 to 22.25m: CLAY.

22.25 to 25.57m: SILTY SAND.

GO200-BH01 0.00 to 3.04m: Grey medium SAND with shells.

3.04 to 12.19m:  Light grey medium SAND.

12.19 to 18.59m: Grey black stiff CLAY.

18.59 to 20.42m: Grey SILTY fine SAND.

20.42 to 25.90m: Yellowish grey meidum SAND.

25.90 to 27.43m: Yellow-brown medium-coarse SAND.

GO200-BH02 0.00 to 13.72m: Grey medium SAND with shells.

13.72 to 14.33m: Grey CLAYEY SAND.

14.33 to 15.24m: Grey-black soft CLAY with shells.

15.24 to 17.37m: Grey medium SAND with a SILT content.

17.37 to 21.79m: Yellowish grey stiff CLAY.

21.79 to 22.86m: Yellow-grey medium SAND with slight SILT content.

22.86 to 24.38m: Dark grey medium SAND with slight SILT content.

GO200-BH04 0.00 to 15.85m: Grey medium SAND with shells.

15.85 to 22.25m: Grey-black medium stiff CLAY with shells.

22.25 to 26.21m: Grey fine medium SAND with some shells and SILT content.

26.21 to 29.26m: Grey medium SAND with slight SILT content.
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Laboratory Insitu
9G0200-BH07U 0.00 to 10.40m: SAND.

10.40 to 12.00m: CLAYEY SAND.

12.00 to 13.41m: SANDY CLAY.

13.41 to 17.50m: Final dredged layer.

17.50 to 19.60m: SILTY CLAY.

19.60 to 22.60m: SAND.

9G0200-V40 2.70 to 13.41m: Grey medium SAND with shells. Vane test @ 18m= 11.7

13.41 to 19.00m: Final dredged layer.

19.00 to 21.30m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

21.30 to 22.50m: Light brown fine to medium SAND.

9G0200-V41 0.50 to 13.41m: Grey medium SAND with shells. Vane test @ 17m= 8.7

13.41 to 17.50m: Final dredged layer. Vane test @ 24m = 11.9

17.50 to 20.10m: dark grey CLAYEY SILT or SILTY CLAY with shells.

20.10 to 22.90m: Light brown fine to medium SAND.

9G0200-V42 0.80 to 13.41m: Grey medium SAND with shells.

13.41 to 17.50m: Final dredged layer.

17.50 to 19.20m: Dark grey CLAYEY SILT or SILTY CLAY.

19.20 to 23.80m: Brown medium SAND.

9G0200-V37 0.00 to 13.41m: Grey fine to medium SAND with shell fragments. Vane test @ 20m= 11.6

13.41 to 21.00m: Final dredged layer. Vane test @ 24m = 13.0

21.00 to 26.50m: Dark grey CLAYEY SILT or SILTY CLAY with shells Vane test @ 25.5m= 8.7

9G0200-V38 0.30 to 13.41m: Grey fine to medium SAND. Vane test @ 20m= 11.6

13.41 to 21.00m: Final dredged layer. Vane test @ 25.2m = 11.0

21.00 to 25.30m: Dark grey CLAYEY SILT or SILTY CLAY with shells

9G0200-V39 0.60 to 13.41m: grey medium SAND. Vane test @ 21m= 11.0

13.41 to 21.00m: Final dredged layer. Vane test @ 23m = 11.6

21.00 to 25.30m: Dark grey CLAYEY SILT or SILTY CLAY with shells

9G0200-BH12 0.76 to 13.26m: SAND.

13.26 to 13.41m: SILTY SAND.

13.41 to 21.00m: Final dredged layer.

21.00 to 28.20m: CLAY.

28.20 to 30.63m: SILTY SAND.

9G0200-BH06U 0.76 to 10.00m: SAND. Vane test @ 10m= 10.8

10.00 to 10.80m: CLAY. Vane test @ 17.8m = 14.1

10.80 to 12.10m: SAND. Vane test @ 18.8m= 14.3

12.10 to 13.41m: CLAYEY SAND. Vane test @ 20.8m =  128

13.41 to 21.00m: Final dredged layer. Vane test @ 22m= 10.6

21.00 to 24.80m: SILTY CLAY. Vane test @ 23m =  11.6

24.80 to ??: SAND.
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Laboratory Insitu
DM-L-C01 Wash Bore 0 to 2m: Light brownish grey, very loose, FINE-MEDIUM SAND with occassional well-rounded 10 to 18mm gravel and scattered very small shell fragments. Results @ 3m SPT 1.5m = 4

2 to 3m: Light brownish grey, loose FINE to MEDIUM SAND with scattered rounded +-30mm gravel and abundant small shell fragmenst and small pieces of organic material. Coarse Sand = 9%; Fine Sand = 80%; Silt/clay = 11%SPT 3m = 9

3.5 to 5m: Light brownish grey, MEDIUM SAND abundant small shell fragments. GM = 1.41 SPT 4.5m = 8

5 to 6.5m: As above with occassionla small shell fragments. SPT 6m = 9

6.5 to 8m: Light brownish grey, medium dense, FINE to MEDIUM SAND with occasional shell fragments. Results @ 7.5m SPT 7.5m = 14

8 to 9.5m: As above with occasional sub-rounded gravel, scattered shell fragments and occasional organic material. Coarse Sand = 2%; Fine Sand = 86%; Silt/clay = 12%SPT 9m = 20

9.5 to 11m: Light brownish grey, medium dense, FINE to MEDIUM SAND. GM = 0.94 SPT 10.5m = 23

11 to 15.5m: As above with occasional shell fragments and scattered organic material. SPT 12 = 20

Results @ 13.5m SPT 13.5m = 18

Coarse Sand = 4%; Fine Sand = 88%; Silt/clay = 8% SPT 15m = 21

15.5m to 17m: Dark Grey, very loose, CLAYEY FINE SANDY SILT with scattered shell fragments. GM = 1.11 SPT 16.5m = 2

17m to 20m: Dark grey, very loose, SILTY CLAYEY FINE SAND with scattered shell fragments. SPT 18m= 1

Results @ 18m SPT 19.5m = 1

20 to 21.5m: Dark grey, stiff CLAY with occassional shell fragments. Sand = 71%; Silt = 13%; Clay = 8%  SPT 21m = 10

21.5 to 23m: As above with occasional sub-angular 20mm gravel and mnor shell fragments. GM = 0.68; LL=22; PI=6; LS=3.5  SPT 22.5m = 10

23 to 24.5m: Dark grey mottled dark red, dark yellow, black and light grey, stiff, SILTY FINE SANDY CLAY with organic material. SPT 24m = 20

24.5 to 27.5m: Light brownish grey, very to medium dense, CLAYEY to SILTY FINE MEDIUM SAND. Results @ 24m SPT 25m = 74+

Sand = 33%; Silt = 24%; Clay = 43%  SPT 27m = 55+

27.5 to 29m: Light brownish grey mottled dark yellow, medium dense, CLAYEY FINE to MEDIUM SAND. GM = 0.27; LL=35; PI=19; LS=8.0  SPT 28.5m = 29

29 to 32m: Light brownish grey mottled dark yellow, very dense, CLAYEY SAND. SPT 30m = 97

Results @ 25.5m SPT 31.5m = 104+

32 to 32.4m: Dark grey, very dense, SILTY FINE to MEDIUM SAND with scattered calcareous nodules, and some shell fragments. Reworked Cretaceous Sand = 79%; Silt = 2%; Clay = 19%  RQD 32m = 59%

32.4 to 33.23m: Brownish dark grey, slighty weathered, very fine grained, very thickly bedded, very stiff soil to very soft rock. CRETACEOUS SILTY SANDSTONE. GM = 0.79; LL=SP; PI=SP; LS=0.5 

33.23 to 33.60m: Dark grey and white, very slightly weathered, fine grained, thinly laminated, very stiff soil to very soft rock. CRETACEOUS SILTY SANDSTONE.

33.60 to 35.18m: Dark grey speckled white, very slighty weathered, fine grained matrix with medium to coarse grained clasts (clast supported), thickly bedded Results @ 28.5m
                          very stiff soil to soft rock, fossileferous SANDSTONE. Becomes matrix supported with depth. Sand = 75%; Silt = 6%; Clay = 17%

35.18 to 40.43: Olive-dark brown, unweathered, fine grained, massive, very stiff soil to very soft rock. CRETACEOUS SILTSTONE. GM = 0.86; LL=SP; PI=SP; LS=0.5 

Results @ 32.5m
Gravel = 13%; Sand = 89%; Silt = 10%; Clay = 8%

GM = 1.05; LL=SP; PI=SP; LS=0.5 

DM-L-C02 Wash bore 0 to 2 m: Light olive, dense, fine to medium SAND, blotched dark red and black ferrous clay. Scattered shell fragments. Results @ 3m SPT 1.5m = 38

2 to 3.5m: Light olive, very dense, fine to medium SAND. Contains lenses of darke brown clay (<7mm). Coarse Sand = 4%; Fine Sand = 79%; Silt/clay = 16%SPT 3m = 53

3.5 to 5m: Light brownish grey, medium dense, fine to medium SAND. Scarce fine laminae of clay. GM = 0.89 SPT 4.5m = 18

5 to 6.5m: Dark grey, stiff, fine to medium sandy CLAY. Scarce shell fragments. SPT 6m = 1

6.5 to 8m: Dark grey and light brownish olive, stiff fine to medium sandy CLAY. Scarce shell fragments. Results @ 9m SPT 7.5m = 9

8 to 9.5m: Dark grey, medium dense, fine SAND. Sand = 86%; Silt = 4%; Clay = 10%  SPT 9m = 28

9.5m to 12.5m: Light grey, medium dense, fine SAND. Becoming dense with depth. GM = 0.87 SPT 10.5m = 24

SPT 12 = 38

12.5 to 14m: Dark grey, very soft, silty CLAY. Scarce shell fragments. Results @ 12m SPT 13.5m = 1

14 to 17m: Light grey, dense silty fine SAND. Becoming slightly clayey with depth. Coarse Sand = 0%; Fine Sand = 91%; Silt/clay = 9% SPT 15m = 49

17 to 21.5m: Dark grey, loose, sandy clayey SILT. Scarce shell fragments. GM = 0.94 SPT 16.5m = 40

SPT 18m = 5

Results @ 16.5m SPT 19.5m = 5

Sand = 83%; Silt = 5%; Clay = 9%  SPT 21m = 4

21.5 to 24.5m: Light brownish grey, medium dense, fine to medium SAND. GM = 0.84 SPT 22.5m = 24

SPT 24m = 29

Results @ 21m SPT 25.5m = 11

Sand = 26%; Silt = 48%; Clay = 26%  SPT 27m = 16

24.5 to 26m: Dark grey, stiff, fine to medium sandy silty CLAY. Scarce shell fragments. GM = 0.18; LL= 50; PI = 24; LS = 10 SPT 28.5m = 65+

26 to 27.5m: Light grey, very stiff, fine to medium sandy CLAY. SPT 30m = 62

27.5 to 29m: Dark yellowish orange, very dense, silty fine SAND. Results @ 24m SPT 31.5m = 71

29 to 30.5m: Light grey, very dense, clayey fine sandy SILT. Coarse Sand = 8%; Fine Sand = 81%; Silt/clay = 11%SPT 32.6m = 60+

30.5 to 32m: Dark yellowish orange, very dense, silty fine SAND. GM = 0.98; SPT 33m refused.

RQD 35m = 0

Results @ 25.5m RQD 36m =25

Sand = %; Silt = 48%; Clay = 26%  RQD 36 to 39m = 0

GM = 0.18; LL= 52; PI = 33; LS = 10 RQD 40m = 84

32 to 33m: Dark yellowish orange, very dense fine SAND. RQD 40.5m = 100

33 to 33.6m: White and light olive, medium grained, soft rock. CALCARENITE. Results @ 28.5m RQD 41.5m = 95

33.6 to 36.29m: Light olive speckled white, slighty weathered, fine grained, thickly bedded, very stiff soil to very soft rock. CRETACEOUS SANDSTONE. Coarse Sand = 1%; Fine Sand = 85%; Silt/clay = 14%  

                        Pebbly layer at top (20mm) and medium to coarse grained shelly layer (200mm thick) directly below above. GM = 0.88

36.29 to 36.52m: Olive light grey, fine grained, soft rock. Cemented fossiliferous. CRETACEOUS SANDSTONE. Results @ 32.6 m
Coarse Sand = 3%; Fine Sand = 79%; Silt/clay = 17%

36.52 to 41.63m: Olive dark brown, unweathered, fine-grained massive, very stiff soil to soft rock. CRETACEOUS SILTSTONE. GM = 1.06

DM-L-C03 Wash bore 0 to 2m: Dark brownish grey mottled dark grey, very loose, SILTY FINE SAND with scattered shell fragments. Results @ 3m SPT 1.5m = 1

2 to 3.5m: Brownish light grey, medium dense, MEDIUM SAND with many shell fragments. Gravel = 10%; Sand = 77%; Silt = 4%; Clay = 9%  SPT 3m = 22

3.5 to 5m: As above with abundant shell fragments. GM = 1.17; LL= NP; PI = NP; LS = 0.0 SPT 4.5m = 2

5 to 6.5m: Light brown, medium dense, FINE SAND with occasional shell fragments. SPT 6m = 25

6.5 to 12.5m: Dark grey, very loose, CLAYEY SILTY, Results @ 10.5m SPT 7.5m = 0

Gravel = 2%; Sand = 63%; Silt = 20%; Clay = 14%  SPT 9m = 1

GM = 0.68; LL = 23; PI = 7; LS = 3.5 SPT 10.5m = 2

SPT 12 = 2

12.5 to 13.5m: Greyish light brown, very loose, FINE SAND. Results @ 16.5m SPT 13.5m = 4

13.5 to 15.5m Light brown mottled light grey, loose, FINE SAND. Gravel = 0%; Sand = 7%; Silt = 55%; Clay = 38%  SPT 15m = 7

15.5 to 18.5m Light grey mottled light orange yellow, very stiff, CLAYEY SILT. GM = 0.05; LL = 56; PI = 34; LS = 12 SPT 16.5m = 18

SPT 18m = 25
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18.5 to 24.5m: Light yellowish orange, medium dense, FINE SAND. Results @ 22.5m SPT 19.5m = 16

Gravel = 0%; Sand = 86%; Silt/Clay = 14%  SPT 21m = 18

GM = 0.86; LL = NP; PI = NP; LS = 0 SPT 22.5m = 19

SPT 24m = 30

24.5 to 26m: Light yellowish orange and light brown, dense, FINE SAND. Results @ 25.5m
26 to 29m: Light brown, dense to very dense FINE SAND. Gravel = 0%; Sand = 82%; Silt/Clay = 18%

29 to 30.5m: Yellowish orange brown speckled off white, SILTY SAND with occasional subangular calcrete gravel. GM = 0.82; LL = NP; PI = NP; LS = 0 SPT 30m refused

30.5 to 32.73m: As above, light brown with coarser scattered calcrete gravel.

32.73 to 34.03m: Dark olive grey, slightyl weathered, fine grained, very thickly bedded, very stiff to very soft rock. CRETACEOUS SILTSTONE. 

                         Contains scattered subangular fossileferous siltstone gravel.

34.03 to 37.93m: Dark grey, unweathered, fine grained, very thickly bedded, very stiff to very soft rock. CRETACEOUS SILTSTONE. RQD 35m = 60

                         Contains thin silified, medium hard, fossileferous siltstone layers and scattered subangular limestone clasts. RQD 37m = 93

RQD 38m = 87

DM-L-C04 Wash bore 0 to 2m: Greyish light brown mottled dark grey, loose, FINE SAND with scattered shell fragments. Results @ 3m SPT 0.5m = 6

Gravel = 0%; Sand = 10%; Silt = 33%; Clay = 56%  SPT 1.5m = 8

2 to 3.5m: Dark olive mottled light grey and dark yellowish orange, firm, SILTY CLAY. GM = 0.07; LL= 70; PI = 48; LS = 14.5 SPT 3m = 8

3.5 to 5m: Light yellowish orange mottled light grey, medium dense, FINE SAND. SPT 4.5m = 24

5 to 6.5m: Light yellowish brown mottled light grey, loose, CLAYEY FINE TO MEDIUM SAND. Results @ 7.5m SPT 6m = 7

6.5 to 8m: As above with light yellowish brown colour. Gravel = 0%; Sand = 73%; Silt = 2%; Clay = 25%  SPT 7.5m = 8

8 to 9.5m: Dark orange brown mottled light grey and light yellowish orange, stiff,  SANDY SILTY CLAY. GM = 0.74; LL= 23; PI = 11; LS = 5.5 SPT 9m = 14

9.5 to 14m: light grey mottled dark orange brown streaked light yellow, very stiff, FINE SANDY CLAYEY SILT. SPT 10.5m = 17

Results @ 13.5m SPT 12 = 13

Gravel = 0%; Sand = 15%; Silt = 48%; Clay = 37%  SPT 13.5m = 19

14 to 15.5m: Light and dark orange yellow mottled light grey, medium dense, FINE TO MEDIUM SAND. GM = 0.32; LL= 34; PI = 15; LS = 6.5 SPT 15m = 28

15.5 to 17m: Light yellow mottled light grey, medium dense, slightly CLAYEY FINE to MEDIUM SAND. SPT 16.5m = 21

17 to 18.5m: As above with a light greyish brown colour. Results @ 19.5m SPT 18m = 17

18.5 to 20m: Light yellowish orange mottled light grey, loose, SILTY FINE TO MEDIUM SAND with occasional ferricrete nodules. Gravel = 4%; Sand = 55%; Silt/Clay = 40%  SPT 19.5m = 9

20 to 21.5m: Light brown mottled light grey, medium dense, slighty CLAYEY FINE SAND. GM = 0.71; LL= NP; PI = NP; LS = 0 SPT 21m = 23

21.5 to 23m: Dark yellowish orange, very dense, FINE TO COARSE SAND. SPT 22.5m = 51

23 to 24.5m: Dark brown mottled dark grey, very stiff. CLAYEY FINE SAND. SPT 24m = 29

24.5 to 26m: Adrk blackish grey, very stiff, CLAYEY SILTY FINE SAND. SPT 25.5m = 27

26 to 27.5m: Dark grey, medium dense, CLAYEY SILTY SAND. SPT 27m = 28

27.5 to 29m: Dark greenish olive speckled off white, very dense, SILTY SAND, with scattered ferricrete nodules. SPT 28.5m = 68

29 to 30.11m: As above with mush subangular calcrete gravel and occassional subrounded ferricrete nodules.

30.11 to 31.04m: Dark olive grey, slighty weathered, fine grained, very thickly bedded, very soft rock. CRETACEOUS SILTSTONE.

31.04 to 33.18m: Dark olive grey, slighty weathered, fine grained, very thickly bedded,very stiff to very soft rock. CRETACEOUS SILTSTONE. RQD 32m = 67

33.18 to 35.48m: Dark olive grey, slighty weathered, fine grained, very thickly bedded, very soft rock. CRETACEOUS SILTSTONE. RQD 34m = 69

                          Thin silicified, medium hard, fossileferous siltstone layers at 33.55 to 33.62m. RQD 35m = 59

DM-L-C05A Wash bore 0 to 0.5m: Yellowish brown, medium dense, FINE SAND. Results @ 3m SPT 0.5m = 11

0.5 to 3.5m: Greenish light grey speckled dark olive streaked buff pink, very stiff, SILTY CLAY with dark orange brown sandy and fine gravelly inclusions. Gravel = 8%; Sand = 40%; Silt = 17%; Clay = 35%  SPT 1.5m = 25

GM = 0.68; LL= 50; PI = 33; LS = 10 SPT 3m = 23

3.5 to 5m: Yellowish brown, dense, FINE TO MEDIUM SAND. SPT 4.5m = 33

5 to 9.5m: Light grey mottled orange brown and light yellowish orange, very stiff, FINE SANDY SILTY CLAY. Results @ 9m SPT 6m = 15

Gravel = 0%; Sand = 20%; Silt = 35%; Clay = 45%  SPT 7.5m = 24

GM = 0.14; LL= 52; PI = 36; LS = 12.5 SPT 9m = 26

9.5 to 11m: As above with slighty more sand. SPT 10.5m = 36

11 to 12.5m: Light yellowish brown mottled dark grey, dense, CLAYEY FINE TO MEDIUM SAND. Results @ 13.5m SPT 12 = 32

12.5 to 14m: Yellowish brown, medium dense to very dense, FINE SAND. Gravel = 1%; Sand = 64%; Silt = 11%; Clay = 25%  SPT 13.5m = 34

14 to 17m: Yellowish brown mottled dark grey, dense, FINE SAND. GM = 0.66; LL= 27; PI = 13; LS = 5.0 SPT 15m = 29

SPT 16.5m = 59

17 to 18.5m: Light brown, medium dense, FINE TO MEDIUM SAND. Results @ 19.5m SPT 18m = 17

18.5 to 20m: As above with more silt. Gravel = 17%; Sand = 70%; Silt/Clay = 13%  SPT 19.5m = 21

20 to 26m: Light yellowish orange, medium dense to dense, slighty FINE TO COARSE SAND. GM = 1.03; LL= NP; PI = NP; LS = 0 SPT 21m = 21

SPT 22.5m = 32

Results @ 28.5m SPT 24m = 28

Gravel = 1%; Sand = 28%; Silt = 46%; Clay = 25%  SPT 25.5m = 43

26 to 27.8m: Dark blackish grey, very stiff, CLAYEY FINE SANDY SILT. GM = 0.22; LL= 40; PI = 20; LS = 8.5 SPT 27m = 20

27.8 to 30m: No core recovered.

NXM 30 to 30.51m: Light greenish olive speckled off-white mottled dark blackish grey, very dense, SILTY SAND,  Scarce quartzite gravel.

30.51 to 34.25m: Light grey, unweathered, very fine grained, massive very stiff soil and very soft rock, largely silicified. CRETACEOUS SILTSTONE. RQD 33m = 92

                         Contains much fossileferous material leading to pebbly appearance.

34.25 to 35.30m: Light grey, unweathered, very fine-grained, soft rock, highly silicified. CRETACEOUS SILTSTONE with fossileferous material. RQD 35m =61

35.30 to 35.72m: Very dark brown-black, unweathered, very fine grained, massive, very stiff soil to very soft rock. CRETACEAOUS SILTSTONE 

                         with occasional shell fragments and high organic content.

DM-L-C05B Wash bore 0 to 2m: Dark olive, very loose, SILTY FINE TO MEDIUM SAND. Contains abundant 4mm shell fragments. SPT 0.5m = 3

SPT 1.5m = 5

2 to 4.65m: Light grey (mottled dark brown), medium stiff, microshattered SILTY CLAY. SPT 3m = 6

SPT 4.5m = 12

4.65 to 5m: Light yellowish olive, medium dense, CLAYEY SHELLS and SHELL FRAGMENTS. SPT 6m = 50

5 to 6.5m: Light grey, dense, SILTY MEDIUM SAND. SPT 7.5m = 52

6.5 to 8m: As above, light grey mottled olive. SPT 9m = 16

8 to 11m: Light grey (mottled orange), very stiff, CLAY. Occasional large shell fragments and ferrugenised pebbles grading into… SPT 10.5m = 14

SPT 12 = 28

11 to 12.5m: Light grey (mottled orange), medium dense, CLAYEY MEDIUM SAND. SPT 13.5m = 35

12.5 to 15.5m: Light yellow, dense, SILTY FINE to MEDIUM SAND. SPT 15m = 36

SPT 16.5m = 33

15.5 to 17m: Light grey (mottled orange), dense, SILTY FINE to MEDIUM SAND. SPT 18m = 79

17 to 20m: Light yellowish orange, very dense, SILTY MEDIUM to COARSE SAND. SPT 19.5m = 71

SPT 21m = 43

20 to 21.5m: Yellowish orange (mottled light grey and light red), dense, SILTY CLAYEY FINE to MEDIUM SAND. SPT 22.5m = 46

21.5 to 26m: Orange, dense, CLAYEY SILTY FINE to MEDIUM SAND. Very dense with increase in depth. SPT 24m = 60

SPT 25.5m = 44
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SPT 27m = 15

26m to 27.55: Very dark grey, medium dense, FINE SANDY SILTY CLAY. SPT 27.75 refused

27.55 to 27.63m: Dark grey, very soft rock to soft rock, pebbly weathered CRETACEOUS SILTSTONE.

27.63 to 27.73m: Light grey (speckled white), very stiff soil to very soft rock, weathered CALCARENITE.

27.73 to 28m: Yellowish grey, very soft rock, CRETACEOUS SANDSTONE grading into…  RQD 28m = 0

28 to 28.89m: Dark grey, very stiff soil to soft rock, CRETACEOUS SILTSTONE. RQD 29m = 24

28.89 to 30.51m: Dark grey, very stiff soil to soft rock, CRETACEOUS SILTSTONE. RQD 30.5m = 52

DM-L-C06 Wash bore 0 to 3.5m: Greyish light brown, loose, silty medium to coarse SAND. Shell fragments common. Silt fraction decreases with depth. Results @ 4.5m SPT 1.5m = 7

Gravel = 3%; Sand = 89%; Silt/Clay = 8%  SPT 3m = 6

3.5 to 5m: Yellowish orange (blotched grey brown), medium dense, fine to medium SAND. GM = 0.95; LL= NP; PI = NP; LS = 0 SPT 4.5m = 5

5 to 6.5m:Yellowish orange (blotched grey brown ), medium dense, silty fine SAND. SPT 6m = 11

6.5 to 8m: Greyish yellow, dense, silty fine to medium SAND. Minor shell fragments. Results @ 10.5m SPT 7.5m = 36

8 to 9.5m: Brownish yellow, dense, silty fine SAND. Gravel = 0%; Sand = 16%; Silt = 45%; Clay = 39%  SPT 9m = 41

9.5 to 11m: Dark brown (mottled grey), stiff, shattered, fine to medium sandy silty CLAY. Minor sand lenses and occasional shell fragments. GM = 0.16; LL= 65; PI = 43; LS = 15.5 SPT 10.5m = 11

11 to 14m: dark brown (mottled grey), very stiff, shattered silty CLAY. Abundant shell fragments and occasional sand lenses. SPT 12 = 22

Results @ 15m SPT 13.5m = 21

14 to 18.5m: Dark brownish-dark grey, stiff, shattered, fine to medium sandy clayey SILT. Abundant shell fragments. Not shattered below 17.5m. Gravel = 2%; Sand = 30% Silt = 45%; Clay = 24%  SPT 15m = 9

GM = 0.27; LL= 44; PI = 26; LS = 10 SPT 16.5m = 9

SPT 18m = 12

18.5 to 20m: Brownish grey, stiff, silty CLAY. Containing occasional shell fragments. Results @ 21m SPT 19.5m = 9

20 to 26m: Dark grey, very stiff, fine sandy silty CLAY. High organic content below 22m. Gravel = 0%; Sand = 49% Silt = 18%; Clay = 33%  SPT 21m = 18

GM = 0.48; LL= 26; PI = 15; LS = 5.5 SPT 22.5m = 16

SPT 24m = 15

SPT 25.5m = 17

26 to 27.35m: Olive dark grey, hard, fine sandy silty, CLAY. High organic content. SPT 27m refused

27.35 to 33.09m: Very dark brown/black, very fine grained, massive, very stiff soil to very soft rock. CRETACEOUS SANDY SILTSTONE. RQD 27.5m = 79

RQD 29m = 85

RQD 30 = 100

RQD 31 = 99

RQD 32 = 97

RQD 33 = 99

DM-L-C07 Wash bore 0 to 1m: Concrete Results @ 9m SPT 1.5m = 26

1 to 2m: Light and dark brown,  medium dense, FINE SAND with minor shell fragments. Gravel = 0%; Sand = 84%; Silt/Clay = 16%  SPT 3m = 12

2 to 3.5m: Brownish light grey, medium dense, FINE SAND with shell fragments common. GM = 0.84; LL= NP; PI = NP; LS = 0 SPT 4.5m = 14

3.5 to 8m: Olive, medium dense, SILTY FINE to MEDIUM SAND. SPT 6m = 11

Results @ 12m SPT 7.5m = 11

Gravel = 1%; Sand = 47%; Silt = 34%; Clay = 17%  SPT 9m = 39

8 to 11m:Light grey, dense, FINE SAND. GM = 0.02; LL= 34; PI = 17; LS = 6 SPT 10.5m = 41

11 to 12.5m: Dark grey, CLAYEY SILTY FINE SAND with very little shell fragments. Results @ 16.5m SPT 12 = 45

12.5 to 17m: Light brownish grey, dense to very dense, FINE SAND with minor shell fragments. Gravel = 0%; Sand = 88%; Silt/Clay = 12%  SPT 13.5m = 59

GM = 0.89; LL= NP; PI = NP; LS = 0 SPT 15m = 58

SPT 16.5m = 43

17 to 21.5m: Dark grey, firm, SILTY CLAY with scattered shell fragments. Results @ 19.5m SPT 18m = 5

Gravel = 0%; Sand = 11%; Silt = 52%; Clay = 38%  SPT 19.5m = 10

GM = 0.02; LL= 67; PI = 40; LS = 13.5 SPT 21m = 9

21.5 to 24.5m: Light brown mottled yellowish brown, medium dense, FINE to MEDIUM SAND. SPT 22.5m = 23

Results @ 28.5m SPT 24m = 21

24.5 to 29m: Yellowish brown, dense to very dense, FINE to MEDIUM SAND. Gravel = 6%; Sand = 83%; Silt/Clay = 11%  SPT 25.5m = 40

GM = 0.95; LL= NP; PI = NP; LS = 0 SPT 27m = 39

SPT 28.5m = 71

29 to 30.5m: As above, light brown mottled yellowish brown. SPT 30m = 36

30.5 to 32m: Dark olive grey, dense, slighty SILTY FINE SAND. SPT 31.5m = 43

32 to 32.94m: Dark grey mottled greyish olive, very stiff, SANDY SILT with scattered calcrete gravel (5 to 30mm).

32.94 to 35.01m: Dark olive speckled off white, SILTY SAND with scattered calcrete gravel (20 to 300mm) and shell fragments. SPT 33m refused.

NXM

35.01 to 40.53m: Dark grey, unweathered, fine grained, very thickly bedded, very soft rock. CRETACEOUS SILTSTONE. Variation in cosistency from very soft to very stiff. RQD at 36m = 11

                         Thin, silicified, medium siltstone layers at 38.58 and 39.5m. RQD at 37m = 96 

RQD at 39m = 34

RQD at 40m = 70

DM-L-C08 Wash bore 0 to 2m: Light greyish brown, loose, FINE SAND with abundant shell fragments. Results @ 4.5m SPT 1.5m = 8

2 to 6.5m: As above, medium dense. Gravel = 12%; Sand = 77%; Silt/Clay = 11%  SPT 3m = 14

GM = 1.17; LL= NP; PI = NP; LS = 0 SPT 4.5m = 19

SPT 6m = 17

6.5 to 8m: Yellowish brown, medium dense, FINE to MEDIUM SAND. Occasional ferruginised sandstone gravel. Results @ 7.5m SPT 7.5m = 22

8 to 11m: Light grey mottled orange brown and brown, stiff, SILTY CLAY. Gravel = 8%; Sand = 75%; Silt = 4%; Clay = 13%  SPT 9m = 10

GM = 1.01; LL= NP; PI = NP; LS = 0 SPT 10.5m = 8

11 to 17m: Yellowish brown mottled light grey, medium dense, FINE SAND. SPT 12 = 17

Results @ 9.9m SPT 13.5m = 18

Gravel = 15%; Sand = 11%; Silt = 42%; Clay = 32%  SPT 15m = 32

GM = 0.55; LL=62; PI = 40; LS = 14 SPT 16.5m = 28

17 to 20m: Yellowish brown, dense to very dense, FINE to MEDIUM SAND. SPT 18m = 44

Results @ 10.5m SPT 19.5m = 68

20 to 21.5m Yellowish brown, very dense, FINE to COARSE SAND with scattered subangular quartzite gravel (10 to 30mm). Gravel = 0%; Sand = 10% Silt = 41%; Clay = 49%  SPT 21m = 45

21.5 to 24.5m: Yellowish brown, medium dense, SILTY FINE SAND. GM = 0.09; LL= 50; PI = 33; LS = 12 SPT 22.5m = 23

SPT 24m = 39

24.5 to 27.5m: Light olive brown, medium dense to very dense, slightyl silty FINE SAND. Results @ 19.5m SPT 25.5m = 22

Gravel = 4%; Sand = 85%; Silt/Clay = 11%  SPT 27m = 61

27.5 to 29m: Dark blackish grey, stiff, SANDY CLAYEY SILT. GM = 0.92; LL= NP; PI = NP; LS = 0 SPT 28.5m = 14
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Pier 2 206/207 29 to 31.20m: Light greenish olive streaked and speckled off white, very stiff, SANDY SILT, scattered calcrete gravel near base (40 to 80mm) SPT 30m refused

31.2 to 33m: Dark olive grey, slighty weathered, fine grained, very thickly bedded, very stiff to very soft rock. CRETACEOUS SILTSTONE. Results @ 28.5m
                   Contains mush subangular, cemented, medium hard, limestone gravel (20 to 80mm). Gravel = 1%; Sand = 28%; Silt = 54%; Clay = 18%

33 to 37.26m: Dark brownish grey, slightly weather, fine grained, very thickly bedded, very soft rock. CRETACEOUS SILTSTONE. Several very stiff to very soft rocks GM = 0.25; LL=46; PI = 22; LS = 9.5 RQD 35m = 71

                     of 100 to 200mm thickness and several very thin silicified, medium hard, fossileferous siltstone layers (20 to 40mm thick). RQD 35.5m = 48

RQD 36m = 71

RQD 37m = 89

DM-L-C09 Wash bore 0 to 3.5m: Light greyish brown mottled light grey, very loose to loose, FINE SAND with scattered shell fragments becoming abundant and coarser near base. Results @ 7.5m SPT 0.5m = 3

Gravel = 0%; Sand = 86%; Silt/Clay = 14%  SPT 1.5m = 6

GM = 0.86; LL= NP; PI = NP; LS = 0 SPT 3m = 8

3.5 to 6.5m: Yellowish brown slightly mottled dark yellowish orange, loose, FINE SAND. SPT 4.5m = 10

Results @ 12m SPT 6m = 7

6.5 to 11m: Yellowish brown slightly mottled dark yellowish orange, medium dense to dense, SILTY FINE to MEDIUM SAND. Gravel = 3%; Sand = 76%; Silt/Clay = 21%  SPT 7.5m = 20

GM = 0.82; LL= NP; PI = NP; LS = 0 SPT 9m = 21

SPT 10.5m = 37

11 to 14m: Yellowish brown mottled ligt grey and dark yellowish orange, very dense to dense closer to base, slighty silty FINE SAND. Scattered subangular quartzite gravel. Results @ 18m SPT 12 = 55

Gravel = 2%; Sand = 86%; Silt/Clay = 16%  SPT 13.5m = 44

14 to 17m: Yellowish brown, dense, slightly silty fine to medium SAND. GM = 0.87; LL= NP; PI = NP; LS = 0 SPT 15m = 36

SPT 16.5m = 38

17 to 23m: Light yellowish brown, medium dense, silty fine SAND with minor granite and quartzite gravel. Results @ 28.5m SPT 18m = 23

Gravel = 0%; Sand = 65%; Silt = 24%; Clay = 11%  SPT 19.5m = 28

GM = 0.54; LL=42; PI = 14; LS = 5 SPT 21m = 37

SPT 22.5m = 41

23 to 26m: Yellowish to orangish brown, dense, slightly silty fine SAND. SPT 24m = 32

SPT 25.5m = 33

26 to 27.9m: Dark olive grey, very stiff, silty fine SAND with scattered friable ferricrete nodules (2 to 10mm). SPT 27m = 39

27.9 to 33.96m: Very dark brown to black, very fine grained, very thickly bedded, very stiff soil to soft rock. CRETACEOUS SILTSTONE, with light grey very fine SPT 28m refused

                        grained fossileferous soft silicified siltstone layers. RQD 29.5m = 100

NXM RQD 30m = 63

RQD 32m = 59 

RQD 33m = 44 

DM-L-C09B Wash bore 0 to 2m: Brown, very loose, silty medium SAND with scattered shell fragments becoming loose with depth. SPT 0.5m = 1

2 to 3.5m: Yellowish orange, medium dense, silty fine to medium SAND. SPT 1.5m = 8

3.5 to 6.5m: Dark brown mottled light grey, very stiff microshattered medium sandy clay with higher clay content near base. SPT 3m = 16

                   Grading into… SPT 4.5m = 18

6.5 to 7.8m: Light grey, stiff, CLAY. Grading into… SPT 6m = 20

7.8 to 8m: Light yellow, clayey medium SAND. SPT 7.5m = 12

8 to 9.5m: Yellowish orange, medium dense, silty fine to medium SAND. SPT 9m = 29

9.5 to 11m: Light grey (mottled orange), medium dense, clayey medium SAND. SPT 10.5m = 20

11 to 14m: Light yellow, dense, silty fine to medium SAND. SPT 12 = 33

SPT 13.5m = 28

14 to 15.5m: Light yellowish orange and light yellowish light grey, very dense, clayey fine to medium sand. Scattered sub rounded pebbles of quartzite (150mm average). SPT 15m = 85

15.5 to 20m: Light grey, dense, clayey medium SAND with scattered shell fragments up to 12mm in diameter. Shell content decreases with depth. SPT 16.5m = 37

SPT 18m = 35

SPT 19.5m = 42

20 to 21.5m: Light olive grey, dense, clayey medium to coarse SAND. SPT 21m = 37

21.5 to 23m: Yellowish orange, dense, clayey medium SAND. SPT 22.5m = 48

23 to 24.5m: Orange, very dense, clayey fine to medium SAND. SPT 24m = 59

24.5 to 26m: Yellow (mottled orange and grey), medium dense, clayey silty medium to coarse SAND. SPT 25.5m = 28

NXM 26 to 27.5m: Vet dark grey, medium dense, fine sandy clayey SILT. SPT 27m = 29

27.5 to 28.25m: Very dark greyish black, hard, micaceous, fine sandy clayey SILT. Shell fragments common. Weathered Cretaceous SILTSTONE. SPT 28m refused

28.25 to 28.75m: Dark grey, soft rock, fossileferous. Cretaceous SILTSTONE.

28.75 to 30.05m: Dark grey, stiff soil to soft rock, fossileferous. Cretaceous SILTSTONE. RQD 29m =18

DM-L-C10 Wash bore 0 to 2m: Dark grey, loose, fine to medium SAND with abundant shell fragments. Results @ 1.5m SPT 1.5m = 6

2 to 5m: Light brownish dark grey, dense to very dense, fine to medium SAND with abundant shell fragments. Gravel = 1%; Sand = 88%; Silt = 1%; Clay = 10%  SPT 3m = 13

GM = 0.89; LL=NP; PI = NP; LS = 0 SPT 4.5m = 64

5 to 6.5m: Brownish light grey, loose, fine to medium SAND. SPT 6m = 6

6.5 to 8m: Light grey mottled light orange, yellow, pink firm, fine sandy silty CLAY. Results @ 3m SPT 7.5m = 6

8 to 9.5m: Light orange mottled light grey, medium dense, clayey fine SAND. Gravel = 4%; Sand = 87%; Silt = 1%; Clay = 8%  SPT 9m = 13

9.5 to 15.5m: Dark orange, loose, fine to medium SAND to fine SAND near base. Scarce light grey thin clay laminations. GM = 1.04; LL=NP; PI = NP; LS = 0 SPT 10.5m = 9

SPT 12m = 10

Results @ 4.5m SPT 13.5m = 10

Gravel = 8%; Sand = 87%; Silt = 0%; Clay = 6%  SPT 15m = 15

15.5 to 18.5m: Reddish dark grey, very stiff, microshattered and slickensided, clayey SILT to  fine to medium CLAYEY SILT. Light yellow veins and ferruginous material. GM = 1.21; LL=NP; PI = NP; LS = 0 SPT 16.5m = 24

SPT 18m = 30

Results @ 6m SPT 19.5m = 18

Gravel = 0%; Sand = 84%; Silt = 2%; Clay = 14%  SPT 21m = 27

GM = 0.99; LL=NP; PI = NP; LS = 0

Results @ 7.5m
Gravel = 0%; Sand = 23%; Silt = 34%; Clay = 43%

GM = 0.21; LL=43; PI = 27; LS = 10

Results @ 9m
Gravel = 0%; Sand = 49%; Silt = 22%; Clay = 29%

GM = 0.47; LL=24; PI = 10; LS = 4

Summary of Existing Data - Pier 2 Berth 206/207
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Pier 2 206/207
Results @ 10.5m
Gravel = 2%; Sand = 75%; Silt = 2%; Clay = 21%

GM = 0.82; LL=NP; PI = NP; LS = 0

Results @ 12m
Gravel = 0%; Sand = 80%; Silt = 3%; Clay = 17%

GM = 0.85; LL=NP; PI = NP; LS = 0

Results @ 13.5m
Gravel = 0%; Sand = 72%; Silt = 5%; Clay = 23%

GM = 0.74; LL=29; PI = 12; LS = 5

Results @ 15m
Gravel = 0%; Sand = 70%; Silt = 9%; Clay = 21%

GM = 0.72; LL=30; PI = 13; LS = 6.5

Results @ 16.5m
Gravel = 0%; Sand = 19%; Silt = 51%; Clay = 30%

GM = 0.15; LL= 51; PI = 29; LS = 12.5

Results @ 18m
Gravel = 1%; Sand = 31%; Silt = 42%; Clay = 26%

GM = 0.30; LL= 48; PI = 25; LS = 12.5

Results @ 19.5m
Gravel = 1%; Sand = 4%; Silt = 45%; Clay = 51%

GM = 0.05; LL= 53; PI = 29; LS = 14

Results @ 21m
Gravel = 0%; Sand = 7%; Silt = 43%; Clay = 49%

18.5 to 21.45m: Black very stiff, organic silty CLAY. GM = 0.04; LL= 49; PI = 26; LS = 13.5

DM-L-C11 Wash bore 0 to 5m: Greyish olive, loose, fine to medium SAND with prolific shell fragments. Hydraulically placed fill. Grades into medium dense, fine to medium SAND with shell fragments. Results @ 1.5m SPT 1.5m = 4

Gravel = 15%; Sand = 82%; Silt = 0%; Clay = 4%  SPT 3m = 12

GM = 1.39; LL=NP; PI = NP; LS = 0 SPT 4.5m = 11

5 to 6.5m: Greyish olive, medium dense, medium to very coarse SAND. SPT 6m = 15

6.5 to 11m: grey to dark grey mottled with yellow and pink, medium dense, fine to medium SAND with scattered shell fragments. Results @ 3m SPT 7.5m = 28

Gravel = 16%; Sand = 80%; Silt = 1%; Clay = 6%  SPT 9m = 22

GM = 1.44; LL=NP; PI = NP; LS = 0 SPT 10.5m = 12

11 to 12.5m: Dark grey loose silty fine to medium SAND. SPT 12m = 7

12.5 to 13.5m: Dark grey, clayey silty fine SAND. Results @ 4.5m SPT 13.5m = 3

13.5 to 14m: Dark grey very loose, fine SAND. Gravel = 10%; Sand = 85%; Silt = 0%; Clay = 5%

14 to 15.5m: Dark grey, very loose fine SAND. GM = 1.35; LL=NP; PI = NP; LS = 0 SPT 15m = 1

15.5 to 18.5m: Dark grey, firm, clayey SILT. SPT 16.5m = 8

Results @ 6m SPT 18m = 6

18.5 to 20m: Olive dark grey, medium dense, fine to medium SAND. Gravel = 2%; Sand = 89%; Silt = 2%; Clay = 7%  SPT 19.5m = 22

GM = 1.02; LL=NP; PI = NP; LS = 0 SPT 21m = 14

Results @ 7.5m
Gravel = 1%; Sand = 87%; Silt = 3%; Clay = 10%

GM = 0.21; LL=43; PI = 27; LS = 10

Results @ 9m
Gravel = 1%; Sand = 91%; Silt = 0%; Clay = 7%

GM = 1.00; LL=24; PI = 10; LS = 4

Results @ 10.5m
Gravel = 0%; Sand = 72%; Silt = 15%; Clay = 13%

GM = 0.72; LL=NP; PI = NP; LS = 0.5

Results @ 12m
Gravel = 0%; Sand = 61%; Silt = 26%; Clay = 13%

GM = 0.0.62; LL=25; PI = 10; LS = 4.5

Results @ 13.5m
Gravel = 0%; Sand = 63%; Silt = 24%; Clay = 13%

GM = 0.59; LL=25; PI = 8; LS = 3.5

Results @ 15m
Gravel = 1%; Sand = 70%; Silt = 11%; Clay = 17%

GM = 0.70; LL=SP; PI = SP; LS = 1.5

Results @ 16.5m
Gravel = 0%; Sand = 17%; Silt = 53%; Clay = 30%

GM = 0.03; LL= 60; PI = 30; LS = 10.5

Summary of Existing Data - Pier 2 Berth 206/207
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Pier 2 206/207 Results @ 18m
Gravel = 0%; Sand = 11%; Silt = 51%; Clay = 38%

GM = 0.02; LL= 58; PI = 29; LS = 12

Results @ 19.5m
Gravel = 0%; Sand = 81%; Silt = 4%; Clay = 15%

GM = 0.81; LL= NP; PI = NP; LS = 0

Results @ 21m
Gravel = 1%; Sand = 77%; Silt = 13%; Clay = 9%

20 to 21.45: Light grey, medium dense, silty fine SAND. GM = 0.56; LL= 29; PI = 14; LS = 5.5

DM-L-C12 Wash bore 0 to 2m: Light brownish olive, loose, fine to medium SAND with abundant shell fragments. Results @ 1.5m SPT 1.5m = 5

2 to 11m: Dark grey to black mottled red and pink, medium dense to dense near base, fine to medium SAND. Some shell fragments decreasing towards base. Gravel = 2%; Sand = 84%; Silt = 5%; Clay = 9%  SPT 3m = 35

GM = 1.05; LL=NP; PI = NP; LS = 0 SPT 4.5m = 25

SPT 6m = 28

Results @ 3m SPT 7.5m = 35

Gravel = 0%; Sand = 84%; Silt = 5%; Clay = 8%  SPT 9m = 28

GM = 0.92; LL=NP; PI = NP; LS = 0 SPT 10.5m = 32

11 to 12.5m: Dark grey, very loose, clayey fine sandy SILT. SPT 12m = 3

12.5 to 13.5m: Dark grey, medium dense, clayey fine SAND. Results @ 4.5m SPT 13.5m = 30

13.5 to 14m: Darh grey, medium dense,  clayey fine SAND. Gravel = 1%; Sand = 90%; Silt = 0%; Clay = 8%

14 to 17m: Dark grey mottled black and reddish brown, dense, fine SAND. GM = 0.98; LL=NP; PI = NP; LS = 0 SPT 15m = 50

SPT 16.5m = 49

17 to 21.45m: Dark grey mottled olive, stiff fine sandy clayey SILT to clayey SILT with shell fragments. Results @ 6m SPT 18m = 9

Gravel = 8%; Sand = 81%; Silt = 3 %; Clay = 8%  SPT 19.5m = 9

GM = 1.18; LL=NP; PI = NP; LS = 0 SPT 21m = 11

Results @ 7.5m
Gravel = 1%; Sand = 89%; Silt = 3%; Clay = 8%

GM = 1.00; LL=NP; PI = NP; LS = 0

Results @ 9m
Gravel = 0%; Sand = 87%; Silt = 3%; Clay = 11%

GM = 0.87; LL=NP; PI = NP; LS = 0

Results @ 10.5m
Gravel = 0%; Sand = 87%; Silt = 2%; Clay = 11%

GM = 0.89; LL=NP; PI = NP; LS = 0.5

Results @ 12m
Gravel = 0%; Sand =40%; Silt = 40%; Clay = 20%

GM = 0.35; LL= 38; PI = 20; LS = 8.5

Results @ 13m
Gravel = 0%; Sand = 14%; Silt = 62%; Clay = 24%

GM = 0.06; LL= 54; PI = 28; LS = 12.5

Results @ 13.5m
Gravel = 1%; Sand = 61%; Silt = 14%; Clay = 24%

GM = 0.60; LL= 23; PI = 8; LS = 3.5

Results @ 15m
Gravel = 0%; Sand = 87%; Silt = 1%; Clay = 11%

GM = 0.86; LL= NP; PI = NP; LS = 0

Results @ 19.5m
Gravel = 0%; Sand = 15%; Silt = 53%; Clay = 32%

GM = 0.06; LL= 63; PI = 34; LS = 14

Results @ 21m
Gravel = 1%; Sand = 28%; Silt = 40%; Clay = 31%

GM = 0.34; LL= 48; PI = 26; LS = 11.5

BH-BH-108 Rotary open 0 to 5.1m: Grey, loose to very loose becoming medium dense, slighty silty SAND, with occasional shell fragments up to 10mm. Harbour Beds. SPT 0.5m = 4

hole/coring SPT 2m = 2

3.10m to seabed SPT 3.5m = 18

5.1 to 14m: Light grey mottled grey, very loose to very dense, clayey SAND with occasional shell fragments up to 15mm. Harbour Beds. SPT 6.5m = 40

                  Below 6.5m becomes silty and dense, at 8m loose, at 9m medium dense, below 11m very dense. SPT 8m = 7

SPT 9.5m = 22

SPT 11m = 50/160

SPT 12.5m = 50/140

14 to 17m: Dark grey, very soft to soft sandy CLAY, with occasional shell fragments up to 8mm. Harbour Beds. SPT 14m = 3

                Below 15.5m becomes slightly sandy and fissured. Fissures are closely spaced randomly oriented undulating smooth and tight. SPT 15.5m = 4

BH-BH-109 Rotary open 0 to 5m: Dark brown to grey, loose becoming medium dense, slighty clayey SAND, with occasional shell fragments up to 10mm. Harbour Beds. SPT 0.5m = 4

hole/coring              Below 3.5m medium dense and no shell fragments. SPT 2m = 5

2.07m to seabed SPT 3.5m = 13

5m to 6.4m: Brown mottled grey, stiff, fissured, sandy CLAY. Sand fraction is fine to medium. Fissures are randomly oriented and extremely closely spaced smoot and planar SPT 5m = 18

6.4 to 14.25m: Orange mottled grey, loose becoming medium dense, clayey SAND. Harbour Beds. Between 8 and 12m very slighty clayey. At 9.85m rare subangular gravel. SPT 6.5m = 6 

                      Below 12.5m: Very thinly interbedded slightly clayey SAND and clayey SAND. SPT 8m = 15

SPT 9.5m = 24

SPT 11m = 20

SPT 12.5m = 21

SPT 14m = 18

Summary of Existing Data - Pier 2 Berth 206/207
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14.25 to 15m: Grey mottled orange, stiff, thinly interbedded clayey SAND with sandy CLAY with occasional brown vertical mottling. Harbour Beds.

15 to 17.4m: Dark brown mottled light brown and orange, stiff, fissured slighty sandy CLAY. Harbour Beds. SPT 15.5m = 18

SPT 17m = 13

BH-BH-110 Rotary open 0 to 3.5m: Green to brown mottled blue grey, fissured, slightly sandy to sandy CLAY. Harbour Beds. Sand is fine to medium, fissures are randomly oriented extremely SPT 0.5m = 4

hole/coring                 closely spaced smooth and planar. Below 3.10m, very sandy with loses fissuring. SPT 2m = 15

4.25m to seabed 3.5 to 5m: Light brown mottled grey, medium dense, slightly clayey SAND. Harbour Beds. SPT 3.5m = 22

5 to 7.3m: Green mottled grey, firm, slightly sandy CLAY with occasinal lenses of light grey and orange SAND. Harbour Beds. SPT 5m = 10

SPT 6.5m = 8

7.3 to 9.3m: Dark green mottled dark brown occasionally orange, soft to firm, fissured, sandy CLAY with  occassional fibrous and pseudofibrous plant material. SPT 8m = 7

                   Fissures are randomly oriented extremely closey spaced smooth and planar. Below 8m, occcasional lenses of orange, fine to coarse SAND.

9.3 to 11m: Light green to brown mottled grey and orange, medium dense becoming dense, slighty clayey SAND. Harbour Beds. SPT 9.5m = 15

11 to 15.5m: Light green to brown mottled grey and orange, medium dense becoming dense, slightly clayey SAND. Harbour Beds. At 11m very dense. Below 12.5m becomes very SPT 11m = 55

                   light brown mottled orange, fine to coarse SAND. SPT 12.5m = 34 

SPT 14m = 45

15.5 to 15.95m: Very light brown mottled orange, dense, very clayey SAND. Harbour Beds. Rare subangular medium gravel. SPT 15.5m = 36

GO200-BH07 0.00 to 12.49m: Grey medium SAND with shells.

12.49 to 14.33m: Grey fine medium SAND with slight SILT content.

14.33 to 23.47m: Grey black soft CLAY with shells.

23.47 to 25.30m: Grey medium SAND with SILT content.

25.30 to 26.82m: Grey stiff SILTY CLAY.

26.82 to 28.04m: Grey medium SAND with slight SILT content.

9G0200-BH08 1.37 to 13.41m: SAND, slightly SILT content.

13.41 to 17.50m: Final dredged layer.

17.50 to 22.10m: SANDY CLAY.

22.10 to 27.89m: SAND, slightly SILT content.

27.89 to 28.80m: CLAY.

9G0200-V43 0.90 to 13.41m: Grey fine to medium (SILTY) SAND. Vane test @ 17.5m= 11.1

13.41 to 17.50m: Final dredged layer.

17.50 to 18.90m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

18.90 to 22.90m: Brown fine to medium (SILTY) SAND with shells.

9G0200-V44 2.70 to 13.41m: Grey fine to medium SAND. Vane test @ 17.5m= 7.4

13.41 to 17.50m: Final dredged layer.

17.50 to 19.20m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

19.20 to 23.80m: Brown fine to medium (SILTY) SAND with shells.

9G0200-V45 3.00 to 13.41m: Grey fine to medium SAND. Vane test @ 16m= 8.7

13.41 to 17.50m: Final dredged layer. Vane test @ 17.6m = 10.2

17.50 to 19.20m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

19.20 to 22.90m: Brown fine to medium SAND.

9G0200-V47 3.40 to 13.41m: Grey fine to medium SAND with shells. Vane test @ 16m= 11.1

13.41 to 17.50m: Final dredged layer. Vane test @ 18.9m = 8.7

17.50 to 18.30m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

18.30 to 22.30m: Brown fine to medium SAND with shells.

9G0200-V48 3.00 to 13.41m: Grey fine to medium (SILTY) SAND with shells. Vane test @ 17.8m= 11.1

13.41 to 20.50m: Final dredged level. Vane test @ 20.5m = 8.7

20.50 to 22.90m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

22.90 to 24.10m: Brown fine to medium SAND.

9G0200-V49 3.70 to 13.41m: Grey fine to medium (SILTY) SAND with shells. Vane test @ 16m= 10.8

13.41 to 20.50m: Final dredged level. Vane test @ 18.9m = 20.4

20.50 to 22.50m: Dark grey CLAYEY SILT or SILTY CLAY with shells.

22.50 to 24.70m: Brown fine to medium SAND.

206/207Pier 2
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GO200-BH06 0.00 to 14.63m: grey medium SAND with shells.

14.63 to 15.84m: Grey fine medium SAND with slight SILT content.

15.84 to 25.60m: Grey fine soft CLAY.

GO200-BH08 0.00 to 13.41m: Grey brown medium SAND with some shells and slight SILT content.

13.41 to 14.63m: Grey medium SAND with shells.

14.63 to 20.73m: Grey black SANDY CLAY with slight SILT content.

20.73 to 26.52m: Grey medium SAND with some shells and slight SILT content.

26.52 to 27.43m: Grey black CLAY with shells.

GO200-BH09 0.00 to 7.62m: Light grey medium SAND with shells.

7.62 to 12.50m: Grey medium SAND with shells.

12.50 to 14.63m: Grey medium SAND.

14.63 to 18.89m: Grey SAND with shells.

GO200-BH10 0.00 to 0.91m: Light grey medium SAND with shells.

0.91 to 1.53m: Grey brown medium SAND with shells.

1.53 to 7.92m: Light grey medium SAND with shells.

7.92 to 12.80m: Grey medium SAND with shells.

12.80 to 15.24m: Dark grey medium SAND with slight SILT content.

15.24 to 16.76m: Dark grey SANDY CLAY with shells.

16.76 to 20.42m: Dark grey soft CLAY with shells.

GO200-BH11 0.00 to 1.83m: Grey fine medium SAND with shell and slight SILT content.

1.83 to 16.76m: Grey brown medium SAND with some shells and slight SILT content.

16.76 to 18.90m: Dark grey medium SANd with SILT content.

9G0200-WBA Datum + 10" 0 to 2m: Sand some silt, shells.

2 to 13.8m: Sand.

9G0200-WBB Datum - 0.2" 0 to 3.8m: Sand, silt, shells.

3.8 to 6.5m: Sand, silt, some clay

6.5 to 7.5m: Sand, some silt.

7.5 to 9.4m: Sand, silt, some clay

9.4 to 10.4; Sand, some silt.

10.4 to 11m: Sand, silt.

11 to 11.5m: Sandy clay.

11.5 to 11.7m: Sand silt some clay.

11.7 to 14m: Clay

9G0200-WBC ? 0 to 2.7m: No  recovery.

2.7 to 6.9m: Sand, silt, some clay.

6.9 to 7.5m: Sand, silt.

7.5 to 12.7m: Sand, silt, some clay

12.7 to 14.41m: Sand, silt, clay.

9G0200-WBD Datum + 1'4" 0 to 9.8m: Sand, some silt, shells.

9.8 to 10.66m: Sand, silt, some clay.

10.66 to 12.85m: Sand, some silt.

9G0200-WBE ? 0 to 0.7m: No recovery

0.7 to 4.8m: Sand some silt, shells.

4.8 to 10.06m: Sand, some silt.

10.06 to 11.21m: Sand, silt, some soft clay.

11.21 to 12.7m: Sand, silt.

12.7 to 13.24m: Sand,silt, some clay.

13.24 to 13.8m: Sandy clay (soft clay)

13.8 to 15m: Clay

9G0200-WBK Datum +1' 0" 0 to 4.2m: Sand, some silt, shells.

4.2 to 5.7m: Sand, silt.

5.7 to 6.61m: Sand, silt, some clay.

6.61 to  7.2m: Sand, some silt.

7.2 to 14.41m: Sand, silt, some clay.
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Container Terminal DM-K-BH1 SPTs 0 to 0.1m: Asphalt premix. FILL.

(Inland of Berth 200/201) 0.1 to 0.2m: Crusher run. FILL.

0.2m to 0.3m: Concrete. SPT 0.3m = 24

0.3 to 0.4m: Crusher run. FILL.

0.4 to 0.5m: Grey sand and ash. FILL.

0.5 to 1m: Moist, off white to pale greyish brown, medium dense, fine SAND with traces of fine shell fragments. Fill. SPT 1m = 31

1 to 1.5m: Moist, off white to pale brown, medium dense, fine SAND, with traces of fine shell fragments. Fill. SPT 1.5m = 14

1.5 to 2m: Moist off white to pale brown, loose to medium dense, fine SAND with traces of fine shell fragments. Fill. SPT 2m = 24

2 to 2.4m: Very moist, off white to pale brown, medium dense, fine SAND, with traces of fine shell fragments. Fill.

2.4 to 3.45m: Reinforced CONCRETE. Quaywall.

DM-K-BH2 SPTs 0 to 6m: Log sheet 1 of 3 missing.

6 to 7m: Pale brown, very loose, wet, fine SAND with traces of fine shell fragments. Fill. SPT 6m = 3

7 to 8m: Pale brown, medium dense, fine SAND with traces of fine shell fragments. Fill. SPT 7m = 16

8 to 9m: Pale greyish brown, very loose to loose, fine SAND with thin lenses of dark grey clayey sand and traces of shell fragments. Fill. SPT 8m = 6

9 to 10m: Pale greyish brown, medium dense, fine SAND with thin lenses of dark grey clayey sand and traces of shell fragments. Fill. SPT 9m = 14

10 to 10.5m: Pale greyish brown, loose to medium dense, fine SAND, with thin lenses of dark grey clayey sand and traces of shell fragments. Fill. SPT 10m = 9

10.5 to 12m: Pale greyish brown, loose to medium dense, fine SAND, with patches of dark grey clayey sand and traces of shell fragments. Fill. SPT 10.5m = 10

12m to 13.5m: Pale greyish white, medium dense, wet, fine SAND, with occasional thin lenses of dark grey to black, organic rich sand and traces of shell fragments. Fill. SPT 12m = 22

13.5 to 14.9m: Pale brown, medium dense, wet, fine SAND. Fill. SPT 13.5m = 20

14.9 to 15.63m: Greyish brown, medium dense, wet, fine SAND with dark greeinsh black speckled white, hard rock fine grained igneous? SPT 15m = 19

                        GRAVELS/BOULDERS below 15.63m. Fill associated with quay wall caissons? SPT 15.63m = 21

15.63 to 16.23m: Pale greyish white, medium dense, wet, fine SAND. Caisson fill?

DM-K-BH3 SPTs 0 to 0.10m: Asphalt premix. FILL. 

0.1 to 0.25m: Crusher run. Fill.

0.25 to 0.35m: CONCRETE SPT 0.3m = 29

0.35 to 0.5m: Crusher run and grey sand. Fill.

0.5 to 1m: Dark grey, medium dense to dense, slightly moist, sand and ash. Fill. SPT 1m = 36

1 to 1.5m: Pale reddish brown,  slightly moist, sandy GRAVEL and white fine SAND. Overall consistency is dense. Fill. SPT 1.5m = 28

1.5 to 2m: Pale brown,  medium dense to dense, slightly moist, fine SAND, with traces of fine shell fragments. Fill. SPT 2m = 7

2 to 2.5m: Grey brown, loose, moist, fine SAND. Fill. SPT 2.5m = 19

2.5 to 3m: Pale brown, medium dense,  moist to very moist, fine SAND, with traces of shell fragments. Fill. SPT 3m = 19

3 to 4.5m: Pale bronich grey, medium dense, very moist to wet, fine SAND with traces of shell fragments. Fill. SPT 3.5m = 22

SPT 4m = 10

SPT 4.5m = 5

4.5 to 6m: Pale greysih brown, very loose to loose, wet, fine SAND with traces of shell fragments. Fill. SPT 5m = 3

SPT 6m = 7

6 to 7.94m: Pale greyish brown, loose to medium dense, wet fine SAND, with traces of shell fragments and mixed gravels. Fill. SPT 7m = 7

7.94 to 8.04m: Hard rock, gravel/boulder fragments of mixed origin. Boulder fill.

DM-M-BH13 0 to 1.7m: Light grey, loose, moist, silty fine SAND with shell fragments.

1.7 to 5.7m: Light brown to grey, medim dense, wet, medium and fine grained SAND with occasional shell fragments. SPT 2.7m = 18

SPTs SPT 3.7m = 17

SPT 4.7m = 20

5.7 to 11.2m: Light grey, dense, wet, fine grained SAND. Below 6.7m very dense, and slighty browner in colour. SPT 5.7m = 38

SPT 6.7m = 35/150mm

SPT 7.7m = 32/150mm

SPT 8.7m = 62

SPT 9.7m = 53

SPT 10.7m = 49

DM-M-BH14 0 to 1.5m: Light yellowish brown, medium dense, moist, fine to medium SAND. SPT 1m = 14

1.5 to 10.5m: Light grey dense to medium dense, wet silty SAND. SPT 2m = 39

SPTs SPT 3m = 19 

SPT 4m = 40

SPT 5m = 55

SPT 6m = 27

SPT 7 = 23

SPT 8m = 31

SPT 9m = 33

SPT 10m = 17

DM-M-BH15 SPTs 0 to 2m: Light yellowish brown, medium dense, slighly moist, fine grained SILT. SPT 1m = 23

SPT 2m = 19

2 to  10m: Light grey, medium dense to dense, moist fine to medium SAND, with shell fragments. SPT 3m = 17

SPT 4m = 40

SPT 5m = 31

SPT 6m = 21

SPT 7 = 22

SPT 8m = 42

SPT 9m = 39

SPT 10m = 16

10 to 10.5m: Dark grey to black, medium dense, clayey fine grained SAND, with shell fragments.Container Terminal

TestsLocation Berth Borehole/Probe 
Information

Borehole type

Pier 2

Summary of Existing Data - Pier 2 Container Terminal



Summary of Geology
Laboratory Insitu

TestsLocation Berth Borehole/Probe 
Information

Borehole type

Container Terminal DM-M-BH25 SPTs 0 to 2.5m: Light brown, medium dense, moist fine to medium SAND, with shell fragments. SPT 1m = 24

(Inland of Berth 200/201) SPT 2m = 22

2.5 to 5.5m: Grey, medium dense, wet fine graind SAND. SPT 3m = 26

SPT 4m = 25

SPT 5m = 35

5.5 to 10.5m: Light grey, dense to very dense, wet, fine to medium SAND, with occasional shell fragments. SPT 6m = 34

SPT 7 = 43

SPT 8m = 30

SPT 9m = 55

SPT 10m = 56

10.5 to 13.5m: Light grey, loose, wet, fine to medium SAND with occasional shells SPT 12m = 5

SPT 13m = 9

13.5 to 16.5m: Dark grey, stiff, very moist, silty CLAY interbedded with thin beds of reddish brown fine SAND. SPT 15m = 14

SPT 16m = 22

16.5 to 20m: Dark grey, stiff, very moist, silty CLAY, with thin layers of reddish brown fine SAND. SPT 18m = 12

SPT 19m = 13

20 to 23m: yellowish brown, very dense, wet, fine to medium SAND. SPT 21m = 51

SPT 22m = 30

SPT 23m = 33

DM-M-BH26 SPTs 0 to 1.5m: Dark brown, loose, wet, fine to medium SAND, with shell fragments. SPT 1m = 6

1.5 to 2.5m: Dark grey, medium dense, wet, fine clayey SAND with plant roots and shells. SPT 2m = 19

2.5 to 3.5m: Grey, medium dense, wet, fine to medium grained shelly silty SAND. SPT 3m = 22

3.5 to 7.5m: Light grey, loose, wet, fine grained SAND. SPT 4m = 51

SPT 5m = 49

SPT 6m = 45

SPT 7m = 38

7.5 to 10.5m: Grey, medium dense, wet, fine to medium SAND with occasional shell fragments. SPT 8m = 34

SPT 9m = 11

SPT 10m = 56

10.5 to 13.5m: Yellowish brown, dense, wet, fine silty SAND. SPT 12m = 30

SPT 13m = 43

13.5 to 21m: Off white mottled yellow, medium dense, wet, fine grained clayey SAND. SPT 15m = 7

SPT 16m = 39

SPT 18m = 21

SPT 19m = 11

SPT 21m = 25

21 to 23.5m: Yellowish brown, dense, wet, fine silty SAND. SPT 22m = 39

23.5 to 25.5m: Off white, very stiff wet, plastic sandy CLAY, with lenses of medium grained SAND. SPT 23m = 31

SPT 24m = 31

25.5 to 30m: Pale yellowish brown, dense to very dense, wet, medium to coarse SAND with layers of off white firm CLAY. SPT 25m = 30

SPT 27m = 36

SPT 28m = 53

30 to 34.5m: dark grey, very stiff, moist, clayey SILT. Residual Cretaceous. SPT 30m = 58

SPT 31m = 23

SPT 33m = 30 

34.5 to 37m: Dark grey, very stiff, moist, clayey SILT with pebbles of calcareous sandstone. Residual Cretaceous. SPT 34m = 21

37 to 37.5m: Pebbles of calcareous sandstone < 30mm in size. SPT 36m = 36

37.5 to 39.10m: Light grey, soft rock, moist intact siltstone. Cretaceous. SPT 37m = 38

RQD 39m = 87%

DM-M-BH27 SPTs 0 to 9.5m: Light brownish grey, medium dense to dense, wet, fine to medium grained SAND with minor shell fragments. SPT 1m = 17

                Shell fragments decrease with depth, absent below 3m. SPT 2m = 16

SPT 3m = 16

SPT 4m = 40

SPT 5m = 19

SPT 6m = 22

SPT 7m = 23

SPT 8m = 18

SPT 9m = 13

9.5 to 10.5m: reddish brown, medium dense, wet, silty fine SAND. SPT 10m = 16

10.5 to 13.5m: Light brown firm, very moist, slightly sandy palstic CLAY. SPT 12m = 9

SPT 13m = 12

13.5 to 15m: Dark brown, stiff, very moist, plastic CLAY. SPT 15m = 13

15 to 16.5m: Light brown, dense, wet, fine grained clayey SAND. SPT 16m = 45

16.5 to 18m: Yellow, medium dense, wet, clayey, fine grained SAND. SPT 18m = 23

18 to 21m: Dark brown, loose, wet, clayey, fine SAND. SPT 19m = 8

SPT 21m = 14

21 to 23.5m: Off white, dense, wet, silty, fine grained SAND. SPT 22m = 29

SPT 23m = 54

Pier 2

Container Terminal

Summary of Existing Data - Pier 2 Container Terminal



Summary of Geology
Laboratory Insitu

TestsLocation Berth Borehole/Probe 
Information

Borehole type

Container Terminal DM-M-BH28 SPTs 0 to 12m: Light brown to grey, medium dense to dense, wet, fine to medium grained silty SAND, with occasional shells. SPT 1m = 9

(Inland of Berth 200/201) 50mm clay layer at 3m depth. Shells absent from below 2.5m. SPT 2m = 13

SPT 3m = 29

SPT 4m = 19

SPT 5m = 19

SPT 6m = 17

SPT 7m = 43

SPT 8m = 21

SPT 9m = 20

SPT 10m = 21

12 to 18m: Yellowish brown to grey, medium dense, wet, fine grained clayey SAND. SPT 12m = 6

SPT 13m = 25

SPT 15m = 26

SPT 16m = 28

18 to 21m: Off white, medium dense to dense, wet, fine grained silty SAND. SPT 18m = 15

SPT 19m = 24

21 to 24m: Yellowish brown, very dense, wet, fine to medium grained SAND. SPT 21m = 42

SPT 22m = 69

SPT 23m = 72

DM-M-BH29 SPTs 0 to 3.5m: Grey, loose, wet, fine to medium grained silty SAND. SPT 1m = 7

SPT 2m = 9

SPT 3m = 10

3.5 to 6.5m: Dark grey, medium dense, wet, fine to medium grained silty SAND with some thin clay laminae. SPT 4m = 14

SPT 5m = 18

6.5 to 8.5m: Light grey, dense, wet, medium to fine grained SAND with occasional shell fragments. SPT 6m = 22

SPT 7m = 35

8.5 to 13.5m: Yellowish brown, loose to medium dense, wet, fine grained silty SAND. SPT 8m = 38

SPT 9m = 20

SPT 10m = 9

SPT 12m = 30

13.5 to 15m: Light grey, firm, very moist, silty plastic CLAY. SPT 13m = 30

15 to 16.5m: Pale yellow, dense, wet, fine grained silty SAND. SPT 15m = 7

16.5 to 19.5m: Ligth brownish grey, medium dense, wet, fine grained clayey SAND. SPT 16m = 33

SPT 18m = 26

19.5 to 22.5m: Off white, medium dense, wet, fine grained silty SAND. SPT 19m = 27

SPT 21m = 22

22.5 to 25.5m: Pale pink to orange brown, very dense, wet, fine grained silty SAND. SPT 22m = 22

SPT 24m = 58

25.5 to 30.5m: Offwhite, dense, wet, fine grained silty SAND. SPT 25m = 65

SPT 27m = 32

SPT 28m = 37

SPT 30m = 46

30.5 to 34.5m: Black, very stiff, moist SILT. SPT 31m = 27

SPT 33m = 34

34 to 36.5m: Dark grey, very soft rock, intact SILTSTONE. Cretaceous. Layer of calcareous Sandstone pebbles (< 50mm) RQD 34m = 78%

                   at 36m RQD 35m = 100%

RQD 36m = 100%

DM-M-BH41 SPTs 0 to 3m: Brown and light grey, medium dense, moist becoming wet, fine to medium clean SAND, with occasional thin dark grey silt bands. SPT 1m = 31

Hydraulically place sand fill from the ground level to + - 3m. SPT 2m = 19

SPT 3m = 20

3 to 10m: Grey to very dark grey, medium dense becoming very dense in places, wet, fine to medium grained SAND. Slighty silty in places SPT 4m = 44

              Abundant shell fragments from 3 to 4 m, and 7 to 8m. Upper recent estuarine sands. SPT 5m = 47

SPT 6m = 51

SPT 7m = 53

SPT 8m = 61

SPT 9m = 26

SPT 10m = 28

9G0200-SH4-1 3.05 to 12.19m: SAND.

12.19 to 13.70m: CLAY.

13.70 to 17.10m: Final dredged level.

17.10 to 18.58m: CLAY.

18.58 to 20.42m: SILTY SAND.

20.42 to 27.43m: SAND.

9G0200-SH4-2 0.00 to 13.11m: SAND.

13.11 to 14.33m: CLAYEY SAND.

13.41 to 17.37: Final dredged level.

14.33 to 15.24m: CLAY.

15.24 to 17.37m: SILTY SAND.

17.37 to 21.80m: CLAY.

21.80 to 24.53m: SILTY SAND.

Pier 2

Container Terminal

Summary of Existing Data - Pier 2 Container Terminal



Summary of Geology
Laboratory Insitu

TestsLocation Berth Borehole/Probe 
Information

Borehole type

Pier 2 Container Terminal DM-N-BH1 SPTs 0 to 0.46m: Unreinforced concrete.

(Inland of Berth 200/201) 0.46 to 1m: Crusher base, coarse and gravel. Fill. SPT 1m = 34

Container Terminal 1 to 2m: Light brown, dense, fine SAND. SPT 2m = 34

2 to 5m: Grey, medium dense to dense, fine to medium SAND with frequent shell fragments SPT 3m = 30

SPT 4m = 34

5 to 6.5m: Brown, dense, fine SAND with occasional shell fragments. SPT 5m = 43

6.5 to 8m: Grey, medium dense to dense, fine grained slightly silty SAND with frquent shell fragments. SPT 7m = 28

8 to 9.95m: Grey, very dense, fine to medium graianed SAND with abundant shell fragments. SPT 8m = 45

SPT 9.9m = 77

DM-N-BH2 SPTs 0 to 0.1m: Grass and topsoil. SPT 2m = 26

0.1 to 0.98: Crusher run material. Fill. SPT 2.5m = 26

0.98 to 4m: Light brown, medium dense, fine grained SAND with occasional organic material. SPT 3.5m = 24

SPT 4.5m = 32

SPT 5.5m = 42 

SPT 7m = 26

4 to 5m: Grey, dense, fine to medium SAND, with abundant shell fragments. SPT 8.5m = 50

5 to 9.95m: Grey, dense to very dense, fine grained SAND with occassional shell fragments, and abundant shell fragments from 9.5m. SPT 10m = 63

P2/WB/12 0.00 to 2.34m: Grey muddy SAND.

2.34 to 8.83m: Yellow grey SAND.

8.83 to 9.44m: Grey coarse SAND.

9.44 to 15.84m: Grey CLAYEY SAND.

15.84 to 16.45m: Yellow CLAY.

16.45 to 18.59m: Pink-grey SILTY SAND.

18.59 to 19.50m: Yellow-grey CLAYEY SAND.

P2/WB/13 0.00 to 14.93m: Grey SAND.

14.93 to 16.45m: Grey SILTY SAND.

16.45 to 18.59m: Yellow brown CLAY.

18.59 to 21.94m: Yellow-grey red SILTY SAND.

P2/WB/14 0.00 to 10.66m: Grey SAND.

10.66 to 21.64m: Yellow-grey SILTY SAND.

21.64 to 22.25m: Dark grey CLAYEY SAND.

22.25 to 22.86m: Dark grey CLAY.

P2/WB/15 0.00 to 1.52m: Light grey SAND.

1.52 to 7.62m: Dark grey SILTY SAND.

7.62 to 15.54m: Grey to dark grey SAND.

15.54 to 16.15m: CLAYEY SAND.

16.15 to 18.59m: Brown-grey CLAY.

18.59 to 22.55m: Yellow-grey SILTY SAND.

P2/WB/16 0.00 to 3.65m: Light grey to grey SAND.

3.65 to 18.59m: Dark grey to dark blue-grey SILTY SAND.

18.59 to 21.94m: Dark blue-grey CLAY.

P2/WB/17 0.00 to 11.58m: Grey SAND.

11.58 to 14.93m: Dark grey SILTY SAND.

14.93 to 15.54m: Dark grey CLAY.

15.54 to 19.81m: Dark grey SILTY SAND.

19.81 to 21.94m: Dark brown CLAY.

21.94 to 22.55m: Dark grey CLAYEY SAND.

P2/WB/18 0.00 to 13.71m: Light grey SAND.

13.71 to 14.93m: Dark grey SILTY SAND.

14.93 to 15.34m: SAND.

15.34 to 17.98m: Dark blue SANDY CLAY.

17.98 to 19.81m: Dark blue grey SILTY SAND.

19.81 to 22.86m: CLAY.

9G0200-WBF 0 to 1.5m: No recovery.

1.5 to 4.8m: Sand silt.

4.8 to 6m: Sand, some silt.

6 to 12.3m: Sand.

12.3m to 13.8m: Sand, some silt and clay.

9G0200-WBG Datum +1'4" 0 to 1.2m: Sand, silt.

1.2 to 4.5m: Sand, some silt.

4.5 to 6m: Sand.

6 to 9.24m: Sand, silt.

9.24 to 9.09m: Sand, silt clay.

9.09 to 13m: Sandy clay.

13 to 13.81m: Clay.

9G0200-WBH Datum +4' 0" 0 to 1.5m: Sand, silt.

1.5 to 2.6m: Sand, some silt.

2.6 to 8.7m: Sand.

8.7 to 12m: Sand, some silt.

12 to 14.7m: Sandy clay.

14.7 to 15m: Soft clay.

Summary of Existing Data - Pier 2 Container Terminal



Summary of Geology
Laboratory Insitu

TestsLocation Berth Borehole/Probe 
Information

Borehole type

Pier 2 Container Terminal GO200-BH03 0.00 to 14.33m: Grey medium SANd with shells.

(Inland of Berth 200/201) 14.33 to 17.06m: grey medium fine SAND with shells and a slight SILT content.

Container Terminal 17.06 to 19.50m: Black stiff SANDY CLAY with shells.

19.50 to 21.34m: Grey firm SANDY CLAY.

21.34 to 29.84m: Grey soft CLAY with shells.

GO200-BH05 0.00 to 16.46m: Grey medium SAND with shells.

16.46 to 29.56m: Grey black medium stiff CLAY with shells.

Summary of Existing Data - Pier 2 Container Terminal
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