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Attention: Mr J. Wilkins

Dear Sir,

GEOTECHNICAL INVESTIGATION FOR PROPOSED NEW PSYCHIATRIC

WARD, PORT SHEPSTONE HOSPITAL 

Further to a site inspection held on 5  July 2011 and subsequent letter of appointment by theth

Department of Works dated 8  November 2011, Drennan, Maud cc carried out a geotechnicalth

investigation on the western side of the hospital property for the proposed new psychiatric ward.

Recorded below are our findings, conclusions and recommendations in this matter. 

1. INFORMATION SUPPLIED

At the aforementioned site inspection the scope of works and extent of the site was

presented by Artek 4 Architects to Drennan Maud cc and  Scott Milton Conway (SMC)

Land Surveyors.

The development plan for the psychiatric ward was provided at a briefing meeting with

Artek 4 in December 2011.

mailto:sheppie@dmpconsulting.co.za
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2. TACHE SURVEY

A tache survey of the site was provided by SMC and used to produce a contoured site plan

showing the existing buildings and the approximate position all field tests undertaken. The

drawing is presented as Figure 1 in this report.

3. FIELD WORK

3.1 Auger Holes (AH 1 - AH 4)

Four auger holes were put down at the approximate positions indicated on Figure 1.

The profiles so obtained are recorded in Appendix A. 

3.2 Dynamic Cone Penetrometer Probes (DCP 1 - DCP 12)

Twelve Dynamic Cone Penetrometer probes (DCP 1 - 12) were carried out at the

approximate positions indicated on Figure 1. The results are presented graphically as

Figures 2 -13.

In order to determine the consistency of the subsoils the following empirically derived table

is provide but should be used as a relative guide only.

¹ of Blows per 300mm

Penetration

Consistency

<8 Very Soft

  8 - 18 Soft

  9 - 54 Medium Dense

55 - 90 Dense

>90 Very Dense

It is instructive to note that the DCP’s encountered very loose to loose sand to depths of

between 3 and 3.5 metre below present ground levels. 

No refusal was met at any of the DCP test positions where some were taken down to depths

of about 6 metre below present ground level. Bedrock is not expected within 15 to 20

metres of the current surface.
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3.3 Sampling (S 1 - 3)

Three bulk samples were collected from the site at the positions indicated on Figure 1 and

sent to Thekwini Soils Laboratory for analysis.

The laboratory results are recorded in Appendix B and discussed under Section 5 of this

report.

4. GEOLOGY AND SOILS

The site is underlain to some depth by aeolian (wind blown) dune sand and Berea

Formation  sand and clayey sand. It is anticipated that underlying the unconsolidated

sediment at between 15 and 20 metre depth is Dwyka tillite bedrock. 

Fill of between 0.6 and 1.4 metre thickness and comprising light grey brown, very loose

fine sand is evident over most of the current building platform. Below this is light brown

to yellow brown very, loose to medium dense dune sand. Underlying the dune sand is

reddish brown, firm, Berea Formation clayey sand or sandy clay.

5. LABORATORY TEST RESULTS

The laboratory test results are contained in Appendix B and discussed below.

5.1 Dune Sand 

The dune sand material (S1 & 3) classifies as a poorly graded sand to silty sand mixture

with a clay content of less than 2% by mass. It has a Liquid Limit of 16 to 22, Plastic Index

of 0 and Linear Shrinkage of 0%. Furthermore it has grading modulus of 0.95, a ‘low’

potential expansiveness rating and an AASHTO Soil Classification of A-3(0), a fair to good

sub-grade.

The material (S3) has a Mod AASHTO density of 1795 kg/m³ and an optimum moisture

content of 8%. At 90% of Mod AASHTO compaction the material has a CBR of 25 and

at 100% it has a CBR of 31. The material has a maximum swell value of 0.83% and a TRH

14 (1985) classification of G7.  

5.2 Berea Formation

The Berea Formation material (S2) classifies as a clayey sand with a clay content of less

than 7% by mass. It has a Liquid Limit of 24, Plastic Index of 8 and Linear Shrinkage of

4%. Furthermore it has grading modulus of 0.83, a ‘low’ potential expansiveness rating and

an AASHTO Soil Classification of A-2-4(0), a fair to good subgrade.
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6. GEOTECHNICAL CONSIDERATIONS

6.1 Erosion and Collapse Settlement

The dune sand and Berea Formation soils are susceptible to both water and wind erosion

hence precautions must be taken during construction to prevent concentrated water in

particular being discharged onto these soils.

The very loose to loose nature of the subsoils makes them vulnerable to collapse settlement

under a load and saturation.

These materials should be vegetated as soon after construction of the platform.

6.2 Earthworks 

Where trees have to be cut down then the root bulb must also be removed and the hole so

created backfilled and re-compacted to the same specification as recommended below. All

other vegetation should be grubbed clear before cutting and filling commences.

As the in-situ soils are susceptible to collapse settlement, they should be proof rolled with

a vibratory roller before being developed upon. 

Compaction of the dune sand and Berea Formation soils should be to a minimum of 95%

of the materials Mod AASHTO dry density and at optimum moisture content and in

maximum 300 mm loose thickness layers.

Permanent batters, cut or fill, should not exceed 1:2 in these materials as the soils are

highly erodible as stated above.

A friction angle of 30º and cohesion of 0 kPa should be used as the shear strength

parameters for the design of retaining walls.

6.3 Founding

In terms of the prevailing soils and architectural nature of the structure to be constructed,

it is recommended that it be carried on piled ground beams. 

 The length and size (diameter) of piles will depend on the loads however the type of piles

should be grouted injected continuous flight augers (CFA) to circumvent the possibility of

sidewall collapse. Furthermore given the depth to bedrock, friction piles will have to be

designed to carry the loads.
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Surface beds can be layed directly on the dune sand or Berea Formation sand/clayey sand

provided low loads are anticipated. Where high point loads, due to racking say, are required

then independent foundations specifically designed for such circumstances should be

provided.

Retaining walls can be founded on reinforced strip footings and assume an allowable

bearing capacity of 80 kPa provided that the founding soils are well vibratory rolled before

casting of the concrete. In this regard, if dune sand is encountered in the foundation

excavation it would be advisable to saturate the material before compacting as this will

assist in the compaction process. 

6.4 Stormwater Disposal 

All storm water must be collected from the proposed new structure and paved areas and

piped to discharge into the stormwater system. 

No storm water may be disposed of adjacent to the existing or new structures unless

sanctioned by the Geotechnical Engineer. 

6.5 Effluent Disposal 

Although the soils have potentially good percolation properties all effluent must be

discharged into the existing sewage reticulation system.

7. ROAD MAKING PROPERTIES

In terms of TRH 14 (1985) the dune sand classifies as G7 and hence suitable as general fill,

subgrade and selected layers.

The material must be suitably ripped and re-compacted beneath the road formation (sub-

grade) layers while sub-base (G5) and crushed rock (base course) requirements for road

layer works must be imported from the nearest quarry and/or borrow pit. 

8. CONCLUSION

In terms of the findings of the present geotechnical investigation, the proposed new

psychiatric ward development is considered feasible provided that the above mentioned

recommendations are adhered to, these amounting to no more than good engineering

practice. 
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We trust the above is of some immediate assistance to you however should you require any

additional information please feel at liberty to contact the author.

Yours faithfully

DRENNAN MAUD CC

M J-F BÉNET   Pr.Sci.Nat.

Encls. Appendix A - AH’s 1 - 4

Appendix B - Lab Test Results

Figure 1 - Site Plan

Figures 2 - 13 - DCP’s 1 - 12

/kc



APPENDIX A

AUGER HOLE PROFILES
(AH 1 - AH 4)
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HOLE No: AH 1
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JOB NUMBER: P 22649JOB NUMBER: P 22649
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Sand)
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Department of Works
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LABORATORY TEST RESULTS



Job Description:

Job no.: 22649/3038

Date: 09.01.2012

Lab no. 111215 111216 111217 0 0 0 0 0 0 0

Location AH2,S1 AH3,S2 S3 0 0 0 0 0 0 0

Depth 1.0 1.5 0.0 - 0.6 0 0 0 0 0 0 0

Description Dune Sand Brea Formation Dune Sand - - - - - - -

0 0 0 - - - - - - -

Binder Material - - - - - - - - - -

75

53

37.5

26.5

19

13.2 100

9.5 100 100

4.75 100 100

2 100 99 100

0.425 99 99 99

0.25 75 97 39

0.15 12 30 13 100 100 100 100 100 100 100

0.075 5 19 6 0 0 0 0 0 0 0

0.05 3 14 6 0 0 0 0 0 0 0

0.02 3 12 5 0 0 0 0 0 0 0

0.005 3 10 1 0 0 0 0 0 0 0

0.002 2 7 1 0 0 0 0 0 0 0

Coarse Sand <2.0 >0.425mm 0.6 0.3 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Soil Fine Sand <0.425>0.05mm 96.5 85.9 93.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Mortar Silt <0.05 >0.005 0.0 4.1 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Clay <0.005 2.9 9.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Liquid Limit 22 24 16 0 0 0 0 0 0 0

Atterberg Plasticity Index 0 8 0 0 0 0 0 0 0 0

Limits Linear Shrinkage 0 4 0 0 0 0 0 0 0 0

Natural MC - - - - - - - - - -

Mod AASHTO Density Kg/m
3 0 0 1795 0 0 0 0 0 0 0

Density OMC 0 0 8 0 0 0 0 0 0 0

100% 0 0 31 0 0 0 0 0 0 0

98% 0 0 30 0 0 0 0 0 0 0

CBR 95% 0 0 28 0 0 0 0 0 0 0

93% (Inferred) #NUM! #NUM! 27 #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM!

90% 0 0 25 0 0 0 0 0 0 0

CBR Swell 0.00 0.00 0.83 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 - 3 (0) A - 2 (2) A - 2 (2) A - 2 (2) A - 2 (2) A - 2 (2) A - 2 (2) A - 2 (2)

Grading Modulus 0.95 0.83 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

TRH 14 (1985) #NUM! #NUM! G7 #NUM! #NUM! #NUM! #NUM! #NUM! #NUM! #NUM!

Port Shepstone Hospital
Laboratory Test Summary 
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Project: Port Shepstone Hospital

Ref no.: 22649/3038Lab no.: 111215 AH2,S1 Fig no.: 0

Depth: 1

Grading Analysis M.I.T SIZE PLASTICITY

Grain Size (mm)%Passing CLASSIFICATION Liquid Limit 22

75 100.0 Cobble% 0.0 Plasticity Index 0

53 100.0 Gravel% 0.1 Linear Shrinkage 0

37.5 100.0    Course 0.0

26.5 100.0    Medium 0.0 GRADING

19 100.0    Fine 0.1 D10 Size 0.1214

13.2 100.0 Sand% 96.0 Uniformity Coefficient 1.82

9.5 100.0    Course 0.5 Grading Modulus 0.95

4.75 100.0    Medium 55.8

2 99.9    Fine 39.7 CLASSIFICATION

0.425 99.3 Silt% 2.1 Potential Expansiveness Low

0.25 75.1    Course 0.9 Group Index 0

0.15 12.1    Medium 0.0 AASHTO Soil Classification A - 3

0.075 5.3    Fine 1.2 Unified Classification SP - SM

0.05 2.9 Clay% 1.8

0.02 2.9

0.005 2.9

0.002 1.8

Ref no.: 22649/3038 Fig no.: 0

Borehole/Pit no.:

MATERIALS ANALYSIS 
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Project: Port Shepstone Hospital

Ref no.: 22649/3038Lab no.: 111216 AH3,S2 Fig no.: 0

Depth: 1.5

Grading Analysis M.I.T SIZE PLASTICITY

Grain Size (mm)%Passing CLASSIFICATION Liquid Limit 24

75 100.0 Cobble% 0.0 Plasticity Index 8

53 100.0 Gravel% 0.6 Linear Shrinkage 4

37.5 100.0    Course 0.0

26.5 100.0    Medium 0.3 GRADING

19 100.0    Fine 0.3 D10 Size 0.0060

13.2 100.0 Sand% 83.5 Uniformity Coefficient 31.55

9.5 99.8    Course 0.3 Grading Modulus 0.83

4.75 99.6    Medium 35.9

2 99.4    Fine 47.4 CLASSIFICATION

0.425 99.1 Silt% 9.2 Potential Expansiveness Low

0.25 96.6    Course 4.1 Group Index 0

0.15 29.8    Medium 1.9 AASHTO Soil Classification A - 2 - 4

0.075 19.0    Fine 3.2 Unified Classification SC

0.05 13.8 Clay% 6.7

0.02 11.8

0.005 9.7

0.002 6.7

Ref no.: 22649/3038 Fig no.: 0

Borehole/Pit no.:

MATERIALS ANALYSIS 
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Project: Port Shepstone Hospital

Ref no.: 22649/3038Lab no.: 111217 S3 Fig no.: 0

Depth: 0.0 - 0.6

Grading Analysis M.I.T SIZE PLASTICITY

Grain Size (mm)%Passing CLASSIFICATION Liquid Limit 16

75 100.0 Cobble% 0.0 Plasticity Index 0

53 100.0 Gravel% 0.0 Linear Shrinkage 0

37.5 100.0    Course 0.0

26.5 100.0    Medium 0.0 GRADING

19 100.0    Fine 0.0 D10 Size 0.1096

13.2 100.0 Sand% 94.3 Uniformity Coefficient 2.74

9.5 100.0    Course 0.6 Grading Modulus 0.95

4.75 100.0    Medium 73.1

2 100.0    Fine 20.6 CLASSIFICATION

0.425 99.3 Silt% 4.8 Potential Expansiveness Low

0.25 39.1    Course 0.6 Group Index 0

0.15 13.4    Medium 4.1 AASHTO Soil Classification A - 3

0.075 5.9    Fine 0.1 Unified Classification SP - SM

0.05 5.5 Clay% 0.9

0.02 5.1

0.005 0.7

0.002 0.9

Ref no.: 22649/3038 Fig no.: 0

Borehole/Pit no.:

MATERIALS ANALYSIS 
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FIGURE 1

SITE PLAN
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FIGURES 2 - 13

DYNAMIC CONE PENETROMETER 
TEST RESULTS (DCP 1 - DCP 12)



Dynamic Cone Penetrometer 

Test No.  : 1

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3
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Dynamic Cone Penetrometer 

Test No.  : 3

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 4

-0.6 2

-0.9 5

-1.2 8

-1.5 5

-1.8 12

-2.1 9

-2.4 11

-2.7 13

-3.0 10

-3.3 26

-3.6 29

-3.9 41

-4.2 52

-4.5 57

-4.8 49

-5.1 63

-5.4 79

-5.7 110

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 4
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Dynamic Cone Penetrometer 

Test No.  : 2

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 6

-0.6 6

-0.9 5

-1.2 5

-1.5 5

-1.8 3

-2.1 7

-2.4 9

-2.7 8

-3.0 12

-3.3 9

-3.6 11

-3.9 33

-4.2 41

-4.5 37

-4.8 39

-5.1 60

-5.4 57

-5.7 54

-6.0 67

-6.3 81

-6.6 102

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 3
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Dynamic Cone Penetrometer 

Test No.  : 4

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 1

-0.6 2

-0.9 5

-1.2 5

-1.5 6

-1.8 7

-2.1 6

-2.4 1

-2.7 17

-3.0 12

-3.3 14

-3.6 22

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 5
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Dynamic Cone Penetrometer 

Test No.  : 5

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 3

-0.6 3

-0.9 5

-1.2 8

-1.5 14

-1.8 18

-2.1 12

-2.4 19

-2.7 20

-3.0 18

-3.3 19

-3.6 23

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 6
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Dynamic Cone Penetrometer 

Test No.  : 6

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 9

-0.6 5

-0.9 5

-1.2 10

-1.5 8

-1.8 10

-2.1 10

-2.4 10

-2.7 13

-3.0 16

-3.3 21

-3.6 17

-3.9 24

-4.2 31

-4.5 33

-4.8 41

-5.1 49

-5.4 51

-5.7 62

-6.0 83

-6.3 98

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 7
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Dynamic Cone Penetrometer 

Test No.  : 7

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 1

-0.6 2

-0.9 5

-1.2 8

-1.5 11

-1.8 16

-2.1 24

-2.4 33

-2.7 22

-3.0 17

-3.3 22

-3.6 34

-3.9 41

-4.2 56

-4.5 61

-4.8 79

-5.1 88

-5.4 113

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 8
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Dynamic Cone Penetrometer 

Test No.  : 8

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 7

-0.6 9

-0.9 9

-1.2 8

-1.5 10

-1.8 6

-2.1 7

-2.4 11

-2.7 9

-3.0 14

-3.3 14

-3.6 13

-3.9 8

-4.2 31

-4.5 30

-4.8 38

-5.1 56

-5.4 60

-5.7 69

-6.0 72

-6.3 75

-6.6 89

-6.9 112

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 9
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Dynamic Cone Penetrometer 

Test No.  : 9

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 7

-0.6 12

-0.9 20

-1.2 41

-1.5 64

-1.8 69

-2.1 74

-2.4 81

-2.7 79

-3.0 86

-3.3 89

-3.6 70

-3.9 79

-4.2 87

-4.5 96

-4.8 133

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 10
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Dynamic Cone Penetrometer 

Test No.  : 10

Project : Port Shepstone Psychiatric Ward

Client : Department of Works
Date: 18/01/2012 Remarks: -

Test Location: 0 -

Date of Test: 05/12/2011 Depth Interval (m)  : 0.3

Depth Count

(m) Blows/0.3m

0 0

-0.3 10

-0.6 13

-0.9 13

-1.2 11

-1.5 12

-1.8 14

-2.1 23

-2.4 22

-2.7 18

-3.0 20

-3.3 25

-3.6 38

-3.9 46

-4.2 49

-4.5 60

-4.8 68

-5.1 74

-5.4 93

-5.7 123

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

- 0

Reference No.  : 22649 Drennan Maud & Partners.

Fig. No. 11
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Extension to

Geotechnical Investigation


























