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1.0 INTRODUCTION

This report provides a summary of the trial anchor project that was undertaken during the FEL3 phase of the 203 to
205 Berth Deepening Project between October 2013 and July 2015. The project was an investigative project that
aimed to determine the achievable rock bond strength of the underlying rock to inform the design of ground anchors
for the main marine works.

ZAA Engineering Projects & Naval Architecture (the Employer’s Designer), on behalf of Transnet SOC LTD (the
Employer), compiled the technical works information for the contract documents including the technical
specification for the works, and after the requisite TCP procurement process, the contract was awarded by TCP to
Esor Franki Ltd (the Contractor), a specialist geotechnical contractor.

Part 1 of the report details the construction activities of the Contractor during the contract, with specific focus on
difficulties encountered during the works. This part aims to inform future geotechnical contractors of possible
difficulties such that lessons learnt can be taken on board.

Part 2 of the report summarises the result from the anchor stressing. This part provides a prediction of the
achievable rock bond strength and aims to inform the fixed length anchor design for the main berth deepening
project as well as any other anchor designs on future projects within the port.

2.0 SCOPE OF TRIAL ANCHOR PROJECT

The scope of works for the project comprised the construction of six trial ground anchors in the Port of Durban at the
western end of Berth 205 at Pier 2.

The Contractor’s scope of work was:

e Drilling and logging of two exploratory boreholes.
— Drilled at a declination of 45°, by means of rotary core drilling
— Holes were drilled to a depth to allow for a minimum of 5 metres (measured vertically) of rock above the
upper end of the fixed length of the anchor.
— Minimum diameter of N-size (54 mm) core recovery
— Actual rock strengths determined by unconfined compressive strength tests on the recovered core.
e Design and construction of a temporary load bearing beam against which the anchors were stressed.
e Design and construction of ground anchors with three metre fixed length.
¢ Installation and testing of six trial ground anchors (later reduced to three as described in Section 3.2).
— Drilling of anchor holes at a declination of 45° with fixed length diameter of 280 mm (later reduced to 229
mm as described in Section 3.2).
— Water testing anchor hole fixed length.
— Installation and grouting of trial ground anchors with three metre fixed length.
— Stressing of ground anchors to a minimum of twice the predicted geotechnical capacity

ZAA provided on site monitoring of the trial anchor works activities

The diameter of the trial anchor fixed length was based on the predicted diameter required for the ground anchors
for the permanent works.

Refer to Annexure 1 for site layout details. Further detail on the scope of works for the project is contained in
specification 1370-SPEC-0027 Rev Cincluded in Annexure 2.

August 2015
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3.0 PART 1 CONSTRUCTION
3.1 Exploratory boreholes

Vertical exploratory borehole 1370-BHLO3, drilled during the prior geotechnical investigation for the main works, was
used to approximate the geotechnical profile for the trial anchors for tender design purposes.

Two additional inclined boreholes, BH EAT 02 and BH EAT 05, were drilled by the trial anchor contractor at the exact
position and on the exact inclination as trial anchors 02 and 05 respectively. The exploratory holes were advanced by
washbore drilling and casing in the unconsolidated soils and N-size core barrels were utilised to advance thought the
soft rock. During exploratory drilling, rock rubble/boulders from the existing Berth 205 return wall rock fill
foundation trench were intersected. Intersection of this rock rubble along the drilling line was unanticipated and
required rotary core drilling to advance the N-size casing through to the underlying soils where washbore drilling
could continue to the basement rock. Three rock samples from each exploratory borehole were sent to Thekwini
Soils Lab CC for UCS testing. Pertinent details of the exploratory boreholes (EATO2 and EATO5) are summarised in
Table 3.1 below and detailed logs are contained in Annexure 3.

Cores recovered from the exploratory boreholes revealed that the basement geology of the Pier 2, Berth 205 area is
comprised of Dark brownish olive-green, moderately to highly weathered, closely to widely fractured, very soft rock,
interbedded siltstone and mudstone, with hard calcrete lenses, of the St Lucia Formation. Highly weathered units
and calcrete lenses are discontinuous and occur at irregular intervals in both the lateral and vertical. UCS results
from the cores recovered varied between 0.6 MPa to 1.9 MPa (refer to Table 3.2).

Logs from the inclined exploratory boreholes EATO2 and EATO5 were used to determine the founding level of the
fixed anchor portion thereby ensuring that the exact geotechnical profile and distribution of very soft rock, hard
calcrete and highly weathered residual soil over the 3 m fixed length was known.

Table 3.1: Exploratory Borehole Summary

1370-EATO02 1370-EATO5
Start Date 13-03-2014 01-04-2014
End Date 02-04-2014 17-04-2014
Start of rockfill -14.281 CDP -14.069 CDP
End of rockfill -16.190 CDP -14.635 CDP
Start of basement geology -32.100 CDP -31.320 CDP
End of hole -40.940 CDP -41.190 CDP
Generalised description of | 9.870 m of basement geology 8.840 m of basement geology intersected.
recovered core intersected.
Table 3.2: UCS Results
Sample No. Stress at Failure (kPa) Strain at failure (%) Sample depth (CDP)
EAT02-UCSO1 1275.7 0.69 -38.959
EAT02-UCS02 633.9 1.77 -39.101
EAT02-UCS03 1923.8 0.49 -39.560
EATO05-UCS01 1398.0 0.79 -38.563
EATO05-UCS02 748.1 1.38 -40.656
EATO05-UCS03 1723.7 0.60 -41.583

August 2015
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3.2 Casing installation

The Contractors’ tendered method for ensuring stability of the free length hole comprised the installation of steel
casing through the unconsolidated soils to the basement geology by means of washbore drilling. Intersection of the
rock fill trench during exploratory drilling (see Section 3.1) necessitated a change of method of casing installation
from washbore drilling (Boart Longyear DB520) to ODEX drilling (Casagrande C8). The ODEX drilling system is
designed for casing installation through overburden and rock. This system utilises a pneumatically driven down-the-
hole hammer (DTH) to drag the casing as the borehole is advanced. The ODEX DTH is attached to the leader casing
by the casing shoe with subsequent casings being welded onto the leader casing. The largest available ODEX DTH
that was compatible with the Casagrande C8 rig and washbore casing had a diameter of 229 mm diameter.

Washbore casings were on site prior to the discovery of rock fill along the intended anchor hole line, and for this
reason the Contractor elected to install these casings with the ODEX DTH Casagrande C8 rig. Washbore casings are
designed to passively slide into the borehole as the soil at the leader casing is washed away by flushing and rotation
of the washbore. The ODEX DTH system actively pulls casings down the hole by hammering in addition to rotation
and flushing. The ODEX system therefore exerts a greater stress on the casings than the washbore method.

Proprietary ODEX casings have a wall thickness of 6 mm with additional sections being welded together. Washbore
casings have a wall thickness of 8 mm, which is reduced to about 3 mm along the threaded portions. During
installation of the first anchor hole (Anchor Hole 6) the casing broke at approximately 9 m inclined depth. The
Contractor managed to retrieve the casings and drilling string. The Contractor elected to weld a steel brace across
each threaded joint for additional support. A second attempt with the improvised brace resulted in casing failure at
10 m inclined depth. A significantly larger brace was used for a third attempt at installing washbore casing with the
ODEX DTH at Anchor Hole 6. Casings were advance to 43 m inclined depth (about 7 m before reaching basement
rock) when the casing shoe failed, halting further advance or retrieval of the casings.

The Employers’ Designer attributed the recurring casing failures experienced at Anchor Hole 6, to the thin casing wall
along the threaded area and additional friction caused by the improvised casing braces, which are approximately 10
mm proud of the casing. At this stage the Employers’ Designer recommended the use of proprietary ODEX casing for
installation at the remaining anchor holes.

Table 3.3 resents casing details and Figure 3.1 shows improvised braces. The Contractor however chose to continue
with the washbore casings and proposed that if/where the casing failed before reaching rock, advancing the anchor
hole by drilling, grouting and re-drilling (drill-grout-drill method) to stabilise the uncased portion of the free length.

The drill-grout-drill method entails drilling a run and injecting a weak grout mix into the borehole as the drilling string
is retracted. It is intended that the weak grout mix penetrates into the surrounding soil so as to provide a sufficient
grout body that can be re-drilled leaving a thick enough grout wall to maintain stability of the free length during
anchor installation and stressing. Figure 3.2 presents a conceptual section detailing the drill-grout-drill method and
wandering of the drill string as evidenced by recovered core. This method does not allow for control of the grout
body geometry and significant variation in thickness is observed. Repeated drill-grout-drill runs are required where
the re-drilled grout body collapses. In 4 of the 6 anchor holes, casing failure occurred before the casing reached rock.

Repetitive collapse of the grout stabilised free length occurred at all anchor holes where the Contractor attempted
the drill-grout-drill method, despite significant volumes (+ 15 m’) of grout being injected into voids. Material
recovered from re-drilling of the grout body revealed that these collapses were caused by irregular grout body
geometry, and drill string wandering resulting in an insufficient annulus of grouted material. Figure 3.3 shows the
minimal penetration (15 to 20 mm) of grout into the surrounding soil and drill string wandering. When drilling at 45°
over the required lengths the drill string is expected to dip while advancing through in situ soils. This natural
wandering is further accentuated when re-drilling through the grout body as the drilling string is deflected by the
harder grout into the softer soil. These two factors result in portions of the re-drilled anchor hole being exposed to
unsupported in situ soil, which is highly susceptible to collapse.

After approximately ten months of unsuccessfully attempting the drill-grout-drill method at four of the anchor holes
where casing installation did not reach basement rock, the Contractor abandoned this method elected to drill new
anchor holes with proprietary ODEX casings.

August 2015
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Anchor Hole 1a and 6a were drilled with proprietary ODEX casing, which were successfully installed into basement
rock. After successful installation of the casing at Anchor 6a, the down the hole drilling hammer got stuck, requiring
significant time and effort to free and retrieve. Given the excessive delays that had already occurred during casing
installation on the project and the urgency of anchor stressing results, the Employer at this stage elected to reduce
the scope of works and duly issued a Project Managers Instruction (on 08 June 2015) tabling changes to the Works
Information. These changes called for the abandonment of any further anchor installation work and commencement
of stressing of the awaiting installed anchors. At this stage Anchor 5 had been stressed and Anchor 1a and Anchor 4
were ready to be stressed. All anchor hole drilling and casing activity to this point is summarised in Table 3.4.

P

5=
o e o gl e e .
il - o

Figure 3.1: Washbore casing brace
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Figure 3.2: Drill-grout-drill method conceptual sketch
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Figure 3.3: Re-drilled grout body

Table 3.3: Casing Specifications

Washbore Casing Proprietary ODEX Casing
OD (mm) 273 273
ID (mm) 257 261
Wall thickness 8 6
Minimum wall thickness +3 +6
Primary join method Threaded Welded

Table 3.4: Anchor hole details

Anchor Hole No.

Anchor hole status

Casing installation details

1a Casings successfully installed. ODEX casing, installed + 6 m into rock
Anchor installed.

1 Drill-grout-drill method failed after water test. Washbore casing failed + 11 m before rock
Removed from scope of works.

2 Drill-grout-drill method failed. Washbore casing failed + 4 m before rock
Removed from scope of works

3 Drill string lost down hole. Washbore casing failed + 13 m before rock
Abandoned by Contractor.

4 Casings successfully installed. Washbore casing installed + 6 m into rock
Anchor installed.

5 Casings successfully installed. Washbore casing installed + 6 m into rock
Anchor installed.

6 Drill-grout-drill method failed. Washbore casing failed + 7 m before rock
Removed from scope of works

6a Casings successfully installed. ODEX casing, installed + 10 m into rock

Removed from scope of works.

ZAA 1370 | RPT | 060 Rev A
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33 Anchor installation

Fixed lengths of the three successfully installed anchors (Anchor 1a, 4 & 5) were drilled using the drag bit. During the
trial anchor project the Contractor increased (by welding) or decreased (by grinding off) the drilling diameter of the
drag bit depending on the drilling operation. There was a noted decrease in drag bit diameter (-4 @) after
completion of drilling through rock, resulting from mechanical wear of welded portions. Recorded drag bit diameters
used for drilling of fixed length runs are presented in Table 3.5. Fixed length runs were over drilled by about 0.5 m to
create a sump into which excess drilling debris could settle without affecting the fixed length.

An airlift pump was utilised to clean the fixed length of all drilling debris before water testing commenced. Each
anchor fixed length was isolated by means of a pneumatic packer and water tested to pressures of at least 100 kPa
above the local water table level. None of the anchor holes required grout sealing as water leakage did not exceed
the specified maximum allowable loss of 1 litre/minute measured over a ten minute period, refer to Table 3.5 for
details. After this, a second period of airlift cleaning was carried out to ensure that all remaining drilling debris and
drilling additives (such as bentonite, drilling foam & Eazymix) were flushed from the anchor hole.

Two mobile cranes operating in tandem were used to lift the anchors and lower them down the anchor hole to a pre-
marked point. While each anchor was suspended in place, three times the predicted volume (+ 0.35 m®) of anchor
grout was batched and injected into the anchor hole from the base, ensuring that the fixed length was free of voids.
The anchor grout design mix was designed to attain the minimum required strength of 40 MPa at 28 days. Grout
cube test results showed that the 40 MPa minimum was attained within two weeks. The Contractor attributes this
early strength to better mixing on the large scale in comparison to laboratory scale mixing. All anchors were
successfully installed within 72 hrs of drilling the fixed length.

Table 3.5: Anchor installation details

Anchor No. | Fixed length drilling method & size | Water test Grout cube strength

4 Drag bit, 225 @ Passed 40 MPa attained within 12
< 10 litres loss over 10 minutes | days

5 Drag bit, 225 @ Passed 40 MPa attained within 12
< 10 litres loss over 10 minutes | days

6a Drag bit, 222 @ Passed 40 MPa attained within 12
0 litres loss over 10 minutes days

The Contractors’ anchor design employed 13 cables each with an ultimate strength of 279 kN, giving the complete
anchor tendon an ultimate strength of 3627 kN. These 13 cables and a HDPE pipe were bound together with steel
wire and spacers. The HDPE pipe was used to inject anchor grout into the base of the anchor hole. The 3 m fixed
length relies on additional spacer to keep the anchor centralised. Refer to Annexure 5 for full anchor design and
fabrication details.

34 Stressing

The specification with regard to anchor stressing stipulated that the Contractor provide stressing equipment to
conduct anchor stressing in accordance with BS 8081:1989 Section 11.2 using Table 13 for loading cycles. The
stressing jack that the Contractor mobilised on site had insufficient stroke to achieve the full range of loading cycles
as stipulated in the specification. The Contractor therefore had to employ a series of stressing spacers to achieve the
full loading range. The anchor was locked off at maximum travel of the jack allowing the stressing head to be reset
so that progressive cycles could be carried out above the lock-off load. From the lock-off load the anchor would
again be stressed cyclically to the maximum travel of the jack.

August 2015
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A 100 MPa a hydraulic jack with ram area of 41417 mm? was used to apply force to the anchor tendons via the
stressing head. The jack was positioned on top of a jacking box. The jacking box was used to allow space for the
lock-off head and the addition of spacers to achieve lock off at progressively higher loads. Anchor stressing
equipment is depicted in Figure 3.4 and Figure 3.5 with additional detail provided in Annexure 6. A load cell was
used during stressing of Anchor 5, but was excluded from stressing apparatus at Anchor 4 and 1a due to an
undetermined technical malfunction and load was calculated based on jack pressures and ram cylinder area.

During the stressing of first anchor (Anchor 5) and after the second lock-off, a tendon cable failed at approximately
55 MPa (2294 kN or + 63 % f,,). The characteristic proof strength (f,,) of the tendon was recalculated based on 12
tendon cables. Anchor stressing was continued until multiple tendon cables failed and stressing was halted.
Similarly, stressing of Anchor 4 and Anchor 1a were terminated due to premature tendon failure.

The Employers’ Designer attributes the premature failure of the anchor tendons to excessive mechanical wear at the
lock-off head. The Contractors’ method for applying progressive lock-off loads while maintaining the ability to
achieve cyclic loading resulted in each lock-off load being applied to the same place along the tendon cables. This
repetitive pinching of the cables at the same point significantly reduced the ultimate anchor tendon capacity. Figure
3.6, shows the effect of pinching on the tendon cable and collets.

24
i

T

oy !JJJ]{.

LIl

Figure 3.4: Anchor stressing equipment (Anchor 4, side view)
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Figure 3.5: Anchor stressing Equipment (Anchor 5, head-on view)

Figure 3.6: Tendon wear, collet and cable damage
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Stressing of all three anchors (Anchors 1a, 4 and 5) was terminated due to premature tendon failure. No failure of
the anchors at the rock grout interface was recorded.

A summary of anchor stressing results is presented in Table 4.1 and stress vs strain graphs are presented in Figure 4.2

and Figure 4.3.

Of the three anchors, Anchor 5 achieved the highest load (2795 kN) before tendon failure. The estimated rock bond
capacity of this anchor has been calculated at 1318 kPa, which is twice the estimate capacity (650 kPa).

Table 4.1: Anchor stressing summary

Anchor Max P Max Load | % f,, of % of predicted Max Extension | Rock bond capacity at
(MPa) (kN) Tendon geotech capacity | (mm) maximum load (kPa)
1a 60.0 2503 69.0 183.9 398 1196
4 53.5 2232 61.5 161.9 340 1052
5 67.0 2795 77.0 202.7 468 1318
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Figure 4.1: Anchor 1a, stress vs strain
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Figure 4.2: Anchor 4, stress vs strain
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Figure 4.3: Anchor 5, stress vs strain
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5.0 CONCLUSIONS

The trial anchor project proved to be a difficult project with extensive time and cost overruns. This was due to both
unforeseen geotechnical conditions (unforeseen rock rubble) and in the opinion of the Employer’s designer,
inadequate and inappropriate drilling and stressing equipment and methodologies employed by the Contractor.

The drill-grout-drill method for supporting the anchor hole free length may be adequate for short length boreholes,
however proved to be inefficient for the length and angle required. Anchor installation proved trouble free where
casings were successfully installed into the basement rock.

Mechanical damage to the tendons resulted in premature failure and prevented stressing to the specified loads.
Tendon failure below the design load can be prevent by increase the factor of safety of the tendon design and
revising the anchor stressing methodology and equipment to reduce the number of lock-offs required.

Despite the above difficulties, the project has proven that with the appropriate drilling and stressing equipment and
methodologies, anchors of this length and diameter can be installed and that the very soft rock present can achieve a
rock bond capacity of at least 1300 kPa. This is significantly greater than the predicted capacity.

August 2015
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PORT OF DURBAN

SPECIFICATION - TRIAL ANCHORS

1.0 SCOPE OF SPECIFICATION

This specification is a project specific technical specification issued for the feasibility study for the proposed
deepening of Berths 203 to 205 — Pier 2, Durban Container Terminal.

The scope of this specification covers the Employer’s requirements for the construction of a series of trial ground
anchors. Six inclined anchors will be positioned at 3 meter centres along a line adjacent to the existing return wall,
and are expected to intercept bedrock at approximate depths of -32m CD.

The anchors will be drilled to a depth to allow for a minimum of 5 meters (measured vertically) of rock above the
upper end of the fixed length of the anchor. The expected bedrock quality is very soft rock.

The scope of this specification covers:
e  Drilling and logging of exploratory borehole
e  The design and construction of a temporary anchor jacking beam
e  Drilling of holes, supply, installation and grouting of trial ground anchors
e  Stressing of the ground anchors
e Decommissioning requirements for the ground anchors and anchor beam

The specification contains requirements for Materials, Equipment, construction, tolerances in workmanship and
testing.

2.0 PURPOSE OF TRIALS

The Employer is seeking to establish the ultimate resistance of an anchor at the ground/grout interface. Wherever
possible, the relevant aspects of the design and installation of the anchor shall also be applicable to the design of the
anchors for the final works.

3.0 STANDARDS AND EMPLOYER SPECIFICATIONS

The following Employer and industry standardised specifications are referenced in this specification and form part of
the Works Information. Standard specifications referenced within the specifications listed below also form part of
the Works Information:

3.1 Employer’s General Specifications
e  1370-SPEC-002 — Concrete for Marine Construction
3.2 Industry standard specifications

The governing codes and standards for this specification shall be:
e BS8081:1989 Standard Code of Practice for Ground Anchors
e BSEN 1537:2000 Execution of Special Geotechnical Work: Ground Anchors
e BS5930:1999 Code of Practice for Site Investigations
e BS 5896 Specification for High Tensile Steel Wire and Stands for Prestressing Concrete
e BS 1881 Testing Concrete: Method of Testing Concrete
e  SANRAL Standard specification for subsoil investigations - 2010

All materials and workmanship shall be in accordance with the appropriate International Standards current at the
time of tender, including those listed in this specification, except that where the requirements of the Standards are in
conflict with this Specification, the latter shall take precedence.

ZAA 1370 | SPEC | 027 REV C July 2014
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4.0 GENERAL
4.1 Samples and Testing

The Contractor shall submit to the Supervisor samples of all materials proposed for use in the works together with a
list of suppliers to be employed. The consent in writing shall be obtained for all such samples and sources of supply
and no changes shall subsequently be made without the Supervisor approval. The Supervisor shall have access to all
sources of supply for the purpose of inspecting and any testing of samples.

4.2 Approvals

All materials, processes, installation procedures and plant used in connection with this specification will be subject to
the approval of the Supervisor. The Contractor shall supply in good time samples that he proposes to use for the
grout and shall furnish evidence that the cement, water and if, relevant, aggregates comply with the requirements of
the clauses below.

4.3 Method Statements

Prior to commencement of the trial ground anchor installation, the Contractor shall submit for acceptance a detailed
report on the design of the anchors and an associated method statement. The method statement shall include a
programme and full details of both type and quantity of all the equipment he proposes to use, and the order of
carrying out the work. The Contractor shall not commence with drilling of the ground anchors or construction of the
anchor beam until the Supervisor has accepted the report and method statements.

5.0 EXPLORATORY BOREHOLES

Two exploratory rotary cored holes (with a minimum 54 mm diameter) shall be drilled at a declination of 45° at the
exact position of two of the trial anchors to allow for detailed logging and confirmation of the materials. The
boreholes shall be drilled prior to the drilling for the ground anchors holes.

Drilling methods, method of core recovery and storage of cores shall be in accordance with BS 5930 or the Standard
Specification for Subsoil Investigations — SANRAL 2010. Logging of the core will be undertaken by the Employer’s
Designer.

The actual rock strengths in the anchor trial area shall be determined by conducting unconfined compressive
strength tests on the rock cores obtained from the two exploratory boreholes.

The boreholes shall be grouted up with a 10 MPa grout after completion of the drilling and logging of the boreholes.

6.0 DESIGN

The trial ground anchorages shall be tested to failure, and shall not form part of the anchorages to be used in
permanent works, nor will they require corrosion protection.

6.1 Parts of the works designed by the Employer

The Employer’s designer will be responsible for the design of the fixed anchor length, the founding level of the
anchor and the diameter of the fixed anchor.

6.1.1 Fixed anchor length

Six 3 meter bond lengths will be employed to investigate the ultimate pull out loads per meter in the rock. The
positions of these fixed lengths are shown in drawing 1370-DWG-107 C00.

ZAA 1370 | SPEC | 027 REV C July 2014
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The predicted load required to induce anchorage failure for the fixed lengths is shown in Table 6.1.1 below. This load
has been calculated using an upper bound ultimate rock bond stress of 650 kPa.

Table 6.1.1: Predicted Load Required to Induce Anchorage Failure

Fixed Length (m) Load (kN)

3 1400

6.1.2 Founding level

The holes shall be drilled to a depth into bedrock ensuring a minimum of 5 meters of rock occurs above the upper
end of the fixed length of the anchor (measured vertically). Based on this requirement and the available boreholes
logs, the predicted free length of the anchor will be approximately 63m. This length is based on the depth to bedrock
encountered in BH LO3 which was drilled near the test area. A copy of the borehole log for BH LO3 is included in the
Site Information.

The Employer’s designer will monitor the rock chippings from the drilling operation and shall determine once the 5m
requirement has been achieved to his satisfaction. The Contractor shall co-operate with the Employer’s designer in
this regard and shall provide the Employer’s designer with the drill chippings.

6.1.3 Fixed anchor diameter

The fixed anchors shall have a diameter of 229mm.

6.2 Parts of the works designed by the Contractor
6.2.1 Ground anchor components

The Contractor shall be responsible for the structural design of the anchor components (fixed anchor details, tendons
and anchor head) and shall design these components to have a characteristic strength (f,,) of 2.5 times the predicted
geotechnical capacity.

6.2.2 Reaction Beam

The Contractor shall be responsible for the design of a reaction / jacking beam against which the anchors will be
stressed in accordance with the following:

e The beam shall be designed to resist all jacking loads such that it does not fail at ultimate load

e The beam shall be designed such that deflection of the beam at the anchor bearing plate under maximum
jacking loads does not exceed 5mm.

e The beam shall be attached to the existing quay wall capping beam. Modification/demolition of the existing
cantilever at the back of the capping beam is permitted.

e The Contractor's designer is to ensure that the beam is designed such that the jacking loads transferred
from the beam to the existing quay wall do not destabilise or fail the existing capping beam. The designer is
to check for sliding, overturning and bearing of the existing capping beam.

6.2.3 Acceptance of Contractor’s design

The Contractor shall not install any ground anchorages until the Project Manager or Supervisor has accepted the
Contractor’s design.

ZAA 1370 | SPEC | 027 REV C July 2014
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7.0 TENDONS
Tendons shall be formed from stress relieved wire strands according to BS 5896. The maximum relaxation of stress

in the strand stressed to 70% of the actual breaking load shall be 3.5% after 1000 hours at 20+2°C.

Centralisers shall be provided on tendons to ensure a minimum cover of 10 mm of grout at suitable centres
depending on angle of inclination of anchor. Centralisers shall not be bulky or compressible and shall minimise
debonding at the grout/tendon interface.

The characteristic strength of the tendon shall be as per the requirements in section 6.2.1

8.0 MATERIALS AND CONSTRUCTION
8.1 Reaction beam

The reaction beam shall be constructed in accordance with the Contractor’s Works Information and the Employer’s
requirements as detailed in section 6.2.2 above. The beam can be constructed of either reinforced concrete or
structural steel work. Concrete construction shall be in accordance with Employer specification 1370-SPEC-002
Concrete in Marine Environment.

8.2 Drilling of Anchor Holes

Drilling equipment shall be suitable for the strata to be encountered and to install the anchorages at the required
depths and angle of inclination.

The method of drilling shall be selected to minimise the disturbance of the surrounding soil and to prevent the
possible formation of sinkholes.

Holes shall be drilled to the diameter specified by the Employer. Where necessary, casing shall be provided to bridge
gaps or to prevent collapse of holes. On completion of drilling, holes shall be plugged at the anchorage to prevent
entry of foreign materials.

The Contractor shall record the length, diameter and direction of all holes prior to inserting tendons.

After each hole has been drilled and flushed out, the hole shall be sounded to ascertain whether “fall-in” or “blow-
out” has occurred, and whether it will prevent the tendon being fully homed. An additional 0.3 m to 0.7 m may be
added to the hole length to accommodate any detritus that cannot be removed.

The flushing medium employed shall not have an adverse effect on the strength properties of the bedrock over the
fixed length of the ground anchorage. The Contractor is to submit proposals for any flushing to be agreed by the
Supervisor.

The volume of material removed during drilling shall be monitored to ascertain possible collapse of the borehole.

8.3 Drilling Tolerances

The deviation of the drill hole from the specified alignment shall not exceed 1 in 30.
Localised distortions shall not exceed 20 mm in any 3 m length of drill.
Maximum acceptance set up error shall be £2° in any direction.

The borehole collar axis at the anchor head shall be positioned within a radial tolerance of 75 mm.

ZAA 1370 | SPEC | 027 REV C July 2014
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8.4 Water Testing of Anchor Holes

Water testing shall be carried out after drilling of the anchor hole has been completed by isolating the fixed anchor
length with a pneumatic packer and injecting water at an excess pressure head relative to the local water table level
of 100 kN/m2. In the case of cement based grouts, pre-grouting is not required if leakage of water loss in the hole or
fixed anchor section of the hole does not exceed 1 litre/minute measured over a period of 10 minutes.

If the rate of loss of water exceeds the flow criteria given above, then either a similar leakage test substituting
cement grout for water shall be carried out or the hole shall be waterproofed by pre-grouting.

Holes adjacent to a hole being tested for water-tightness shall be monitored and recorded by the Contractor during
the test to detect inter-hole connections.

If there is outflow of water from the adjacent hole or there are fissures in the surrounding ground that will affect the
proper execution of anchorage grouting then the tested hole shall be water-proofed by pre-grouting.

Measured flows shall be related to ‘excess head’ and therefore the position of the water table shall be carefully
monitored and recorded. The applied pressures inducing the flow shall be kept as low as possible.

8.5 Pre-Grouting of Anchor Holes

Pre-grouting, if required, shall be carried out by filling the hole with grout at an excess pressure not exceeding 10kPa
in relation to the water level and re-drilling shall be carried out within 4 to 8 hours. The hole shall be tested for
water tightness and if the test fails, the pre-grouting operation shall be repeated. If the pre-grouting is not successful
after two trials, pressure grouting will be required.

8.6 Grout and Grouting of Anchor Holes

Immediately prior to grouting the hole shall be flushed with water to remove detritus produced by insertion of the
tendon.

The grout, the grouting procedure and the equipment used shall be approved by the Supervisor.

The grout shall attain an unconfined compressive strength of 40MPa minimum at 28 days; six 100 mm cube samples
(one for each anchor hole) shall be manufactured, cured and tested in accordance with BS 1881.

The water/cement ratio shall not exceed 0.45.

The bleeding of the grout at 20°C should generally not exceed 2% of the volume 3 hours after mixing and have a
maximum of 4% of the volume.

The Contractor shall ensure that the required grouted fixed lengths are achieved. In this respect, the Contractor shall
determine the most suitable method of grouting and checking the grout length. The method will probably include a
suitable tremmie tube placed so that the grout is injected from the bottom of the hole upwards under a controlled
pressure in one continuous operation to ensure complete encasement of the tendon anchorage.

Care shall be taken to ensure that injection pressures are not so high as to cause undue disturbance to the ground or
rock.

Each borehole shall be monitored for excessive loss of grout as determined by the Supervisor after tendon homing
and grouting has been carried out. Where grout loss is excessive the tendon shall be removed and cleaned, the hole
flushed of grout and water or pre-grouting tests shall be carried out as described in Clause 4.3.

Full records of the quantity of grout injected shall be kept for each anchor installation in addition to all the relevant
properties of the grout including strength, bleed, flow, shrinkage or expansion and setting times.
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8.7 Installation of Anchors

Tendon homing and grouting shall be carried out within 72 hours of drilling the fixed anchor length.

A sleeve or nose cone shall be provided which shall minimise the risk of tendon or hole damage during homing.
The tendons shall be inserted at a steady controlled rate.

Tendons shall be securely fastened to prevent longitudinal movement during grouting.

The fixed anchor length of the anchorage shall be centrally located in the hole.

8.8 Stressing of Anchors

Stressing procedures and equipment shall comply with BS 8081:1989.

Stressing shall not commence until the grout forming the fixed anchor has achieved a crushing strength of 40MPa.

All stressing and load measurement equipment shall be approved by the Supervisor and the equipment shall be
suitable for achieving the objective of the trial anchor programme.

Loads shall be monitored concurrently by load cell and by calibrated jack pressure, with the results correlated. The
Contractor shall prove the repeatability of the load cells.

The test loading and recording shall be in accordance with BS 8081:1989 Section 11.2 using Table 13 for the loading
cycle. Should the anchor not fail at twice the predicted geotechnical capacity as detailed in section 6.1.1 ,the
maximum load should terminate at a limit equal to 95% of the 0.1% characteristic proof strength of the steel or 80%
of the characteristic strength (f,,) of the tendon.

Instruments for measuring load shall be calibrated in accordance with BS 8081:1989, using a test machine with an
absolute accuracy of 0.5%. The instruments shall have a relative accuracy of 0.5% and shall be insensitive to
temperature change.

Instruments for measuring extension shall be accurate to £0.1 mm and shall be insensitive to temperature change.

8.9 Making good after completion of trials

The Contractor shall make good the site after the completion of the trials.

Failed anchors shall be cut off below top of concrete level such that there are no exposed or protruding strands.
Anchors that have reached 80% of f,, without failing shall be de-stressed and then cut off below top of concrete
level.

If the jacking beam has been constructed from reinforced concrete, the beam can be left in place provided all
recesses for anchor heads have been infilled and there are no sections of concrete protruding either above top of
cope level or protruding seaward beyond the existing cope line. No steps in the quay wall will be permitted.

If the jacking beam has been constructed from structural steel, the Contractor shall remove all steel work including
fasteners/holding down bolts and shall make good the concrete at all attachment points with an approved epoxy.

All temporary works used to support the Contractor’s Equipment shall be removed and attachment points shall be

made good.

ZAA 1370 | SPEC | 027 REV C July 2014
Page | 6



TRANSNET SOCLTD
FEASIBILITY STUDY FOR DEEPENING OF BERTHS 203 TO 205
PORT OF DURBAN

SPECIFICATION - TRIAL ANCHORS

9.0 STORAGE AND HANDLING
The manufacture’s recommendations for the storage and handling of tendons shall be submitted to the Supervisor

prior to any tendons arriving on site.

Anchor tendons shall be protected against mechanical damage and corrosion whilst being handled and shall be
stored clear of the ground in a clean dry location.

Immediately prior to homing, the tendon shall be carefully inspected for damage to components and corrosion. No
damaged or corroded tendons or components will be accepted in the Works.

10.0 RECORDS
10.1 Exploratory Drilling
Drilling reports shall be forwarded to the Supervisor on a daily basis.

The reports shall detail the drill runs, method of drilling, core recovery, material type, length and type of casing,
delays and occurrences such as water loss.

10.2 Drilling of Anchor Holes

During the drilling operation all changes in ground strata shall be recorded together with records of water levels
encountered, drilling rates, flushing requirements and stoppages.

The reports shall detail the daily depths of the holes, material type, drilling method, delays and occurrences such as
water loss.

Drilling reports shall be forwarded to the Supervisor on a daily basis.

10.3 Installation of Anchors

The following items shall be recorded by the Contractor and submitted to the Supervisor within one week of the
installation of each anchor:

a) Anchorage number, free length, fixed length, ground types, date commenced, flushing losses or gains,
stoppages.

b) Tendon type, E value of steel, characteristic strength, relaxation value.

¢) Full records of all properties of the grout shall be kept including mix formulation, age of constituents, air
temperature, type of mixing equipment, grouting pressure, quantity of grout injected, details of samples
and tests as appropriate.

10.4 Stressing of Anchors

The following items shall be recorded by the Contractor and submitted to the Supervisor within one week of the
stressing of each anchor:

a) Jack type, area of piston, capacity, and date of last calibration.

b) Pump type, pressure gauge range, accuracy, date of test certification.

¢) Load cell type, range, accuracy, date of test certification.

d) Type of anchor head assembly, lock-off mechanism, initial seating pressure, shank pull-in.

ZAA 1370 | SPEC | 027 REV C July 2014
Page | 7
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PORT OF DURBAN
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SPECIFICATION - TRIAL ANCHORS

e) Plots of load vs. displacement data
f)  Failure load

Details of all forces, extension, seating and other losses observed during all stressing operations and the times at
which the data were monitored shall be recorded in the appropriate form for each anchorage

Details of the ground anchorage shall be recorded by the Contractor on record sheets.

10.5 Completion Report

Following completion of the trial, a factual report collating and summarising all the information described in 10.1 to
10.4 above shall be compiled by the Contractor and submitted to the Supervisor for acceptance.

10.6 As Built data and drawings

In addition to the completion report detailed in 10.5, the Contractor shall provide a drawing in CAD and pdf format of
the existing capping beam as modified by the Contractor for the jacking beam. The drawing shall show the final
layout of the capping beam (i.e. after demolition / making good by the Contractor)

ZAA 1370 | SPEC | 027 REV C July 2014
Page | 8
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ANNEXURE 3 — EXPLORATORY DRILLING DETAILS
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QQ"JECTS & Sandy Materials Clayey Materials Borehole No. 1370 BHL03
$ %, ZAA Engineering Projects — —
& z Descriptions SPTN Descriptions SPTN Start Date 2012/07/09 End Date 2012/07/12
W -
w B
% F & Naval Architecture Very loose <5 Very Soft <2 Project No: 1370 - DCT Orientation:  Vertical
e
%"' Wz 59@? (PtY) Ltd Loose 5-10 Soft 2-4 Location: Berth 205 extension Elevation: +3.482 CDP
Medium dense 10-30 Firm 4-8 Logged By: MAS Baleta Coordinates: X: 3306770.90
PORT OF DURBAN BERTH DEEPENING
Project Dense 30-50 | Stiff 8-15 Drilling - Fairbrother Y: -1303.90
Berths 203 to 205 ) o
Very dense >50 Very Stiff 15-30 Contractor: Geotechnical Engineering CC Page 1 of 2
Elev. Run Material / | RQD FF Metgod SPT SPT'N' Lithology General Description Remarks Depth
(CDP) | Elev. Core % | (m) | sSampl Bar Graph (mbgl)
(CDP) Recovery ample Value p
N
% 0 100
0.00
] (3.48, -2.52) C
3.00 -] _
— B _ _ WB Slightly moist, light brown grey, cohesionless, very dense to loose, r 1.00
n layered, medium Fine SAND with shell fragments. Imported, SAND S
2.00 — FILL. C
1 1.720 C 200
1 4270 60 - - SPT N -
1.00 N=51 .
J o720 - - § W8 | 300
- 0.270 56 - - SPT N=39 - +0.720 to +0.270 CDP: C
0.00 ) C
— R - - WB Intermittent pebbles (5 to 20 mm)
- -0.280 r
. 40 SPT 400
- -0.730 - - = r
-1.00 N=7 F
1 -1.280 - - § W8 500
J 1730 51 - - SPT : -
-2.00 N=6 -
] -2.280 - - § W8 600
1. 44 - - SPT » ~ R -2.280 CDP: L
3,00 2730 N=20 (-2.52,-6.97) Approximate FILL / IN SITU contact. -
- -3.280 B 3 3 WB Moist, light brown grey, cohesionless, dense to very dense, layered, T 700
] 56 - - SPT medium Fine SAND with intermittent shell fragments and clay lenses. -
-3.730 N=53 . . - . L
-4.00 Transported, fluvial-lacustrine / estuarine-lagoonal deposits. C
7 -4.280 - - - W8 -
T 44 SPT 800
- -4.730 - - = r
-5.00 N=33 »
— - - - WB C
a -5.280 — 9.00
- -5.730 67 - - SPT C
-6.00 C
1 -6.280 - - - WB " 000
1. 76 - - SPT _ - ’
700 28730 N=68 :
1 -7.280 - - - WB (-6.97, -10.52) E oo
8.00 -7.730 82 - - SPT N=0 Moist, grey & dark grey, slightly cohesive, very soft, layered, clayey Fine C
e ] R _ _ WB SAND with clayey silt. Transported, fluvial-lacustrine / estuarine- o
-.-8:280 lagoonal deposits. T 1200
1. 89 - - SPT _ -
9,00 8.730 Ne2 :
] -9.280 - - i e - 13.00
i 67 R ] Shelby C :
-10.00 — -9.880 SO01 C
1 -10.280 - - - w8 — 14.00
J. 89 - - SPT . B -
11.00 10.730 (-10.52, -13.97) -
1 -11.280 - - - e As for -2.28 to -6.73 CDP: T 15.00
1 11730 73 - - SPT Cohesionless, fine SAND. - )
-12.00 - C
1 12.280 - - i e E 16.00
1. 56 - - SPT -
13,00 12.730 -
1 13.280 - - i e - 17.00
1. 49 - - SPT L )
14.00 13.730 -
1 14280 - - - WB (-13.97,-15.52) E s 00
15.00 14730 m - - SPT N=1 As for -6.73 to -10.28 CDP: C
e ] B _ _ WB Slightly cohesive, clayey silty Fine SAND. o
] -15.280 1900
1. 100 - - SPT _ 8 _ -
-16.00 15.730 N=0 (-15.52, -22.52) :
- -16.280 ) ) ) W8 Slightly moist, dark brown grey, cohesive, very soft, (pasty), silty CLAY T 5000
7 100 R R Shelby with intermittent & isolated nodules and shell fragments. Transported, - ’
-17.00 —| -16.880 $02 fluvial-lacustrine / estuarine-lagoonal deposits. C
7 -17.280 - - - we — 21.00
1. 100 - - SPT _ -
18.00 17.730 N=0 -
] -18.280 - - - W8 T 22.00
] -18.730 " - - SPT N -
-19.00 ] N=0 :
1 -19.280 - - § W8 5300
J -19.730 93 - - sPT N -
-20.00 ] N=0 :
1 -20.280 - - § W8 " 5400
- -20.730 100 - - SPT N=1 C
-21.00 _
1 21.280 - - - W8 T 25.00
J -21.730 93 - - SPT N=7 -
-22.00 L
] -22.280 - - § W8 " 2600
] 22730 - - - SPT : 22,52, -26.52 co
-23.00 N7 ¢ ) -
-{ -23.280 ) ) ) W8 Moist, green brown & turquoise & orange brown, cohesionless, loose T 5700
] 100 B R Shelby (medium dense in places), layered, silty Fine SAND. Transported, - ’
-24.00 —{ -23.880 S03 fluvial-lacustrine / estuarine-lagoonal deposits. C
1 -24.280 - - - we [ 28.00
J -24.730 53 - - SPT N=9 C
-25.00 C
1 -25.280 - - - B T 29.00
] -25.730 73 - - SPT : -
-26.00 N=23 »
— - - - WB C
4 -26.280 (-26.52, -27.97) — 30.00
- -26.730 96 - - SPT N=16 -
-27.00 — e Silghtly moist, dark grey, cohesive, stiff to very stiff, friable, clayey SILT C
- -27.280 B 3 - with clayey fine sand. Transported, fluvial-lacustrine / estuarine-lagoonal r 31.00
] deposits. N ’
-1 -27.730 100 - - SPT _
-28.00 N=39 »
] -28.280 - - - W8 (-27.97, -30.52) -
32.00

ZAA Engineering Projects & Naval Architecture (Pty) Ltd
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7806
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ZAA Project Number:

Client Project Number:
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Sandy Materials

Clayey Materials

Borehole No. 1370 BHL03

Descriptions

SPTN Descriptions SPTN Start Date

Very loose

<5 Very Soft <2 Project No:

Loose

5-10 Soft 2-4 Location:

Project
Berths 203 to 205

PORT OF DURBAN BERTH DEEPENING

Medium dense

10-30 Firm 4-8 Logged By:

Dense

30-50 Stiff 8-15 Drilling -

Very dense

>50 Very Stiff 15-30 Contractor:

2012/07/09
1370 - DCT
Berth 205 extension

MAS Baleta

End Date

Orientation:

Elevation:

Fairbrother

Geotechnical Engineering CC

Coordinates:

2012/07/12
Vertical
+3.482 CDP
X: 3306770.90
Y: -1303.90
Page 2 of 2

Run
Elev.
(CDP)

Elev.
(CDP)

Material / | RQD FF

Core o
Recovery % (/m)

% N

Method
&

Sample

SPT
Value

SPT'N'
Bar Graph

Lithology

100

General Description

Remarks

Depth
(mbgl)

SPT N=46

-28.730

-29.00
-29.280

71 - - SPT N=34

-29.730

-30.00
-30.280

I )

As for -22.28 to -26.28 CDP:
Cohesionless, silty Fine SAND.

SPT N=32

-30.730 67 - -

-31.00
-31.280

-32.00 40 . , NWD4

-32.280

-32.580 80 - - SPT

(-30.52, -32.82)

Slightly moist, olive green brown, cohesionless, very dense, fine sandy
SILT. Residual, St Lucia Fm.

-33.00

93/87 59 13 NWD4

34,00 —].-33.780

60/53 7 12 NWD4

-35.00
-35.280

-36.00

31/25 11 5 NWD4

37,00 —].-36.780

29/15 8 1 NWD4

-38.00
-38.280

-39.00

88/57 51 6 NWD4

40,00 1 -39.780

(-32.82, -40.02)

Dark brownish Olive-Green, moderately to highly weathered, closely to
widely fractured, VERY SOFT ROCK, interbedded SILTSTONE and
MUDSTONE. Cretaceous St. Lucia Formation.

No definitive primary fabric with poorly defined bedding as coarser
horizons grade into finer horizons.

Joint surfaces are planar, smooth, no fill, sub-horizontal at irregular
spacing (50-300mm), sub-vertical joints are conspicuous.

Note the presence of fossil shells and imprints associated with, but not
confined to, hard calcrete layers.

-31.280 to -31.680 CDP:
Calcrete lens

-33.380 to -33.610 CDP:
Calcrete lens

-36.480 to -36.650 CDP:
Calcrete lens

END OF BOREHOLE
(-39.78 CDP / 43.50 mbgl)

32.00

33.00

34.00

35.00

36.00

37.00

38.00

39.00

40.00

41.00

42.00

43.00

ZAA Engineering Projects & Naval Architecture (Pty) Ltd

31 Melkhout Crescent
Hout Bay

Cape Town

7806

T: +27 (0) 21 791 9100

ZAA Project Number:

Client Project Number:

1370
M-2122830-408

Client: Transnet
Project: PORT OF DURBAN BERTH DEEPENING

Berths 203 to 205

Borehole No.: 1370 BHL03
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QQ"JECTS & Sandy Materials Clayey Materials Borehole No. 1370-EAT02
$ ", ZAA Engineering Projects — —
E 2 Descriptions SPTN Descriptions SPTN Start Date 13/03/14 End Date 01/04/14
Il B
zTn F & Naval Architecture Very loose <5 Very Soft <2 Project No: 1370 Orientation: 45 Degrees
&
?:9%- ;‘3""} (PtY) Ltd Loose 5-10 Soft 2-4 Location: 205 Extension Elevation: +3.75 mCDP
FAE )
. Medium dense 10-30 Firm 4-8 Logged By: M. Holmwood Coordinates: X: 1351.47
Deepening of Berths 203 to 205
Project Trial Anch Dense 30-50 | Stiff 8-15 Drilling - Esorfranki Y: -3306743.18
rial Anchors
Very dense >50 Very Stiff 15-30 Contractor: Geotechnical Page 1 of 1
Depth Run Material / | RQD FE MetQOd SPT SPT'N' Lithology General Description Remarks Depth
(COP) | Deoth | Core | % | wm) | sample | vae | BarGraph (mog)
(mbgl) Recovery
N
% 0 100
| (-32.10, -33.34)
— 36.00
Olive brown, slightly to moderately weathered, very fine grained, thinly
7 bedded, one +-45 deg. fracture, medium hard CALCRETE. L
Note: Abundant fossil remnants.
_ 26/22 7 17 NXC
-33.00 — 36.80 - =
] — 37.00
| (-33.34, -40.23) =
_ 70/70 49 9 NXC Olive dark brown, moderatley weathered, thinly to medium bedded,
slightly to moderately fractured with scattered +-45 to 85 deg. fractures I
with creamy infill on lower calcrete surfaces, very soft SILTSTONE with
] interbedded CALCRETE. L
-34.00 —
37.87 - B
] — 38.00
90/85 60 7 NXC B
| 38.57 R
-35.00 — |
] — 39.00
N 33/20 7 17 NXC
7] 39.63 - -
-36.00 — |
N 100/70 70 9 NXC L 40.00
40.34 R
-37.00 — |
97/97 77 7 NXC
' — 41.00
- 41.40 - i
-38.00 — 100/50 50 12 NXC B
] — 42.00
42.11 -
100/83 73 8 NXC B
-39.00 — ucs |
] — 43.00
ucs
| 43.17 -
_ ucs -
100/73 NX
-40.00 — % 8 ¢ |
] | 44.00
(-40.23, -40.94)
44.23 - Wet, olive dark brown, cohesive, very soft, intact, fine sandy clayey B
i SILT, Residual Siltstone.
100/0 0 0 NXC i
44.69 - B
ZAA Engineering Projects & Naval Architecture (Pty) Ltd G Proiect N b 1370 Client Transnet SOC LTD
E‘1 I\:IeB!khout Crescent AA Frojec umber: Project  Deepening of Berths 203 to 205
out Bay .
Cape Town Client Project Number: M-2122-830-571 Trial Anchors

T: +27 (0) 21 791 9100
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QQ"JECTS ¢, Sandy Materials Clayey Materials Borehole No. 1370-EAT05
e - - -
& A AA - —
lg:;l:‘ 2 Z Eng ineeri ng PrOJGCtS Descriptions SPTN Descriptions SPTN Start Date 04/04/14 End Date 17/04/14
Il B
za E3 & Naval Architecture Very loose <5 Very Soft <2 ProjectNo: 1370 Orientation: 45 Degrees
&
?:”a-,, Lg‘»‘} (Pty) Ltd Loose 5-10 Soft 2-4 Location: 205 Extension Elevation:  +3.75 mCDP*
FAE )
. Medium dense 10-30 Firm 4-8 Logged By: M. Holmwood Coordinates: X: 1348.28
Deepening of Berths 203 to 205
Project Trial Anch Dense 30-50 Stiff 8-15 Drilling - Esorfranki Y: -3306751.66
rial Anchors
Very dense >50 Very Stiff 15-30 Contractor: Geotechnical Page 1 of 1
Depth Run Material / | RQD FE MetQOd SPT SPT'N' Lithology General Description Remarks Depth
(COP) | Deoth | Core | % | wm) | sample | vae | BarGraph (mog)
(mbgl) Recovery
N
% 0 100
— (-31.32, -32.24) B
- Olive dark brown, moderately weathered, very fine grained, medium
bedded, slightly fractured, very soft SILTSTONE. B
i 73/69 63 4 NXC
-32.00 — B
— 35.99 - — 36.00
(-32.24, -33.16) ’
Wet, light olive brown, slightly cohesive, very soft, intact, slightly clayey i
B silty medium SAND. B
83/0 0 - NXC
-33.00 — B
36.91 R
7] (-33.16, -41.19) — 37.00
T Olive brown to dark olive brown, moderately to highly weathered in L
places, very fine, predominantly medium bedded with scattered thin
1 beds in places, slightly fractured with fractures ranging from +-45 to +-80 |
100/97 90 6 NXC deg., very soft and medium hard SILTSTONE with CALCRETE
- interbeds.
-34.00 — B
- 38.01 B | 3800
- 100/80 70 5 NXC
-35.00 — B
7] 39.07 _ — 39.00
7 90/90 90 4 NXC -
-36.00 — B
' — 40.00
40.13 R
1 47127 0 0 NXC L
-37.00 — B
- 41.01 N | 41.00
- 4727 17 35 NXC
-38.00 — B
7] 42.07 _ — 42.00
7] NXC L
] 85/65 65 6 ues -
] NXC -
-39.00 —| 42.78 B
N NXC — 43.00
| 70/70 60 7 ucs
_ NXC =
4000 1 43.84 . -
' — 44.00
4 NXC
N 100/87 65 0 -
ucs
-41.00 — NXC L
44.94 -
ZAA Engineering Projects & Naval Architecture (Pty) Ltd G Proiect N b 1370 Client Transnet SOC LTD
E‘1 I\:IeB!khout Crescent AA Frojec umber: Project  Deepening of Berths 203 to 205
out Bay .
Cape Town Client Project Number: M-2122-830-571 Trial Anchors
T: +27 (0) 21 791 9100
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esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00089
Client  TRASSNET CALVAL PlaTtcAs Date 13 ~03-201%
Project _ BAAIUH 203 ~ 208” FIAL APCHOKS Day 4 Hake ) AY
Site  WLATY 202 -205” NUAEAY HAABOUL Type From To Total Sheet i of L
DST___I¢2R 0072 |‘ls)’ Y o 28 7 28,0 Drill Rig ___AOWNG Yol 1733
BH Number __ £ZR71 02 Ho fdoh\u g 7,5 7.8 Driller A AwiNCE
Drilling Angle ___ ¥#87° Zwcut v &) Supervisor ___ DEnEK.

Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST

From | To Adv | Time (m) % ) DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
0 28,0 L)@JLL,@ e
Remarks: l:" _gs_ﬁfﬂ Ca,r(!cal Gwi' a.slq (”CUI/{' M‘U" C‘»LckuL ' 1on i b;on [on ma,(kc.l qncl (duencc bamf‘ [a.f CL
e AL 2 AA .. ;ﬂl lnulmq. :p wu chechd ab #45° on J.nfln'n; g ﬂ d 1oes Sef ¢ oOlﬁuA
Faded 1w ph w;«u; ored, To, 28,0 m Bq iih3a, fhe obda.{'H < a?fJ,!:chme W (ods £ c
Y. &4 v Lw Mq 0 N 9( ﬂo M{’ 2 (odls Ky tb&e i “—o l;{be w(encL a el l iA Cxlu[ ¢ Hc Mk
Ceshing pac (od 1 ' bk 1D e an}l(Cch,liul- e opavato Aled wn HlO wm-;: T Ifaélﬁ: ’E ﬁ % rai' i JThe bof.:ln/é
/7 S’O’ﬂ’z’yz HY Cul'fl;ff Lowe M{[{Q” down ‘?:r JAe end 7 AL
Site visited by: Client: 7@ g5 27 CAP AL /hdéfc/f Driller: L AWANCEE M ASoKk A

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

DA&G Print 68722



esorfranki

GEOTECHNICAL

SOILTECH

DRILLING REPORT
DBN 00030

Date )4 -93 -20/%

Client  TAARSNE L CAPITIAC [ ao L cTS
Project BEXN 2032 -008 714 AOCHOML Day /""/tlb ay
Site Bepth 203 ~ 405~ Juedan HargouL Type From To Total Sheet 2 of /L
DST__ {24 ©072 ,H%C'M'_»'j;l 7,80 28,Ca 18,00 Drill Rig __Ao~<yey a /733
BH Number__ £#7 ©2 Coteha e | 13,50 13,70 9,20 Driller __4 AL AEWCE
Driling Angle 482 Fa &l TWED. i Supervisor __J) EX &R
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
12,50| 13,70 9,06 RBouldes-

Remarks: il\-‘?ﬁ fa..(’icg( auf Wwf 154"7 M.l/‘ i’:/u IH’ u«l

Gd? 9. L{({l awq,Hc)

aM (,i.
} J" (015 u;}Efor«_( 9“

Covell Foasl o bidnetion ol Gk Covcharte . Copee

bﬂ“-f 4om HO C"“M' 7" 23 &Dmy 7'-”4 -f,"‘”‘{ Jw"—blﬁ A_A b’m}lc J‘:.W/z

Site visited by:

Client: 7AANNES  Cpp) (4L Prodrc/(

Driller: L AL2tWCE Magokht -

WHITE = CLIENT * YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00091
Client _TRANSWE] CAMiTAL PRoSECH Date . /% -903-20/%
Project BEARIU 301 -395~ 1RIAL ANCHIRS Day S ATuaday
Site BewtH 202 - 205 DUCYAD HALGouk J_er From To Total Sheet 3 of 4
DST _ [«2M) 9072 ,(MUQLN.H 25879 | 28770 9,29 Drill Rig __A9AGY¢eRa ~ (932
BH Number __£A7 @2 CHJa(m[ 28,00 28,320 0,20 Driller __AAWREN 6
Drilling Angle __ 48 Zacein ) (I /mL 8,20 | 24,00 5,80 Supervisor J Enew
Drilling Direction C_°re Soues Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
. DESCRIPTION
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
285%0|28,70 - 0,09 Boddes
18,00 | 28,20 0,04 Bod T:
2820 e XY Lo sl bace,
Remarks: .h :i& h }'Z QJ[J&LE_HLQ "\' b LA«{" C,Luﬂ:.s“ 7evt 0714 30. /h af 15750 m LH-A'

. C/
JﬂL’ at -?J,l‘m qile

J i ¢

A aq,gi J¢0m |

ImLMs? /M mluz 't? J(/f N‘!i'
19w

$80m — 34080n

AL% the emJ j

;s‘farrjv jcaM'b e A F w{—u Jamﬂc

Site visited by:

Client: ‘f,{ﬁpf NEY CAL1 1AL PRo$tF TS

Driller:

LAVEW cE

g0k Q

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

D&G Print 68722



(Aesorfranki

GEOTECHNICAL

SOILTECH

DRILLING REPORT
DBN 00092

Client __7AANINES  CAPIIAL PRIIECLE Date /7 -03-20/ ¥
Project BirfH 2903 - 205~ TR AL cHoki Day _Moiyny
Site BERIH 293 - 305~ Qudgan HALQE ok - TVF'?e =om ge gotal Sheet Li
<
DST_ K20 0072 Cabinek | 34,00 g0, 10 IL,10 Drill Rig Lovéayeme - 1933
BHNumber _ &#7 02 Driller __LAWAEN c&
Drilling Angle 44~ Faeunéd Supervisor __d) LXEK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
. DESCRIPTION
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
3490|5010 L)agl beve .
Remarks: AL (ragﬂu_'{ ow'l' ﬂ/..m\l' Janlq oLcc“u'" Glcancgl Ow(' Lumh am.L mr{d[, new !..J'CJ- ﬂ anfﬂifc J(“:g éZ“J Jw
4”449 "JI‘OG’ (&Y &JLLHLJ- f"’ﬂ 3“?'10"'\ + ’ﬁ sambles at 37 Om, HO, 0 43 8in  HIL 0, £19, On Q"al L0 10m. S nW‘eaL
ua.JLLoun.y a.«{' 6010 m fc,cc.vc(mq C/‘ﬂ-ﬁ a,m.L %1 gtone Pefb ., c,c»A,J h dou O ¢ maq.f Jo $C,10m aa. J’I’ Jd«:vw
CQAJ!’\{ IwC'.’c d»'l u.;‘ n/f’ JLT 8T, Us.-,l {g,rnqg aMm ¢/ f; oodem CMJA.}J‘
& show A f_fle&J ~ Ishlo.
Site visited by: Client: 72adsnet captal PLegecss Driler: £Awanee Hasok A

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE » GREEN = BOOK COPY

D&G Print 68722



DRILLING REPORT

esorfranki SOILTECH BN 00093

Client _TRANS Q6] Catitpl Paiigcts Date 1§ -93 -20/%
Project HERTH 303 -20s" TRIAL AAcHou Day _ 744304y
Site BEXAH 20i- 205 dukgaw HArdouk Type From To Total Sheet 3 of _ 1
DST__Ka2w 09?2 HO Can ? 1 | 5,80 2470 6,00 Drill Rig __£oRGyewa Rig - 1933
BH Number __ LAY 92 Driller __LAWLeW ¥
Drilling Angle __As”* ZnMCLivE) Supervisor 0 ¢RYK,
Drilling Direction Core-Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
250|215 J\nl/..a;, dowa KO Ceaings

Remarks: Ad 8071 . Caerred md' bﬂu‘v alliag_at 026357 Conhinued, wning
|.;...mq., ammy v locsen cwmw i - 28 0o I_}r«"-a[ H(Q% lave: b
Yyl, 50 aw{ ccwﬁm uc,L {n”m# ommﬁ'! fo 3/,5 Im 411'774 eaJ JZ fle alm ¥ ‘

Site visited by: Client: Spamsdey Canial (Eo2i1€cls Driller: LAo ey MassKkA

DA&G Print 68722

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY



esorfranki

GEOTECHNICAL

SOILTECH

DRILLING REPORT

DBN 00034

Client  AANSNET  AARLITAL  PROAL7CIS Date /¥ -¢3-20/¢
Project _RERSH 902 -205° F1At ANCHORAL . Day WDednesyny
Site Gt 203 208~ JULIAN HARSoUl Type From To Total Sheet b of /b
DST__K28 90072 M) (_;Q,-,\’, 31,80 | 3¢50 7,00 Drill Rig__LonNGYéne (933
BH Number __ £A7 02 Driler _ AALRENCE
Drilling Angle K ZRCLmo ) Supervisor J EXEK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From| To | Adv | Time | (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.

hcl a d51] d"lc[ Cm:cu( ﬂq_{' Vlﬂ/if 0“”

Y ﬁlcc”u‘" H"I-u(. La,yfﬂnth e[( “tM ‘f[l-ﬂ-e af%'L J'{’AAD( Q‘-nhuﬂn JJ'OJ%'N’. Ln“cg{_

Remarks:
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~I7ho0.

Meno bum n’v/l' bw"b--t‘ﬂ

San

Q g:hggﬁouﬂ u_ﬂu

mone

-HZQIL- Clb(.') dé&nnﬁl% {9

[d R4V
A}
(2 B

_ﬂLOﬁcaL':ﬂ"’jil Lold.n‘ ,l?.u rc'hh( aad clafov f:v

Site visited by:

Client:

TRAPINE  CAPIIM (LoSercts

Driller: LB OAENCE MALOR A -

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

D&G Print 68722



esorfranki

GEOTECHNICAL

SOILTECH

DRILLING REPORT
DBN 00095

m.:w :

074&0 -

Client _7RANSNET  LALITAL  PRSELS Date __ 20 - 02-20/4
Project 1] - LI ANCHIY Day _ 7Hutdd +Y
Site Bt 207 - 205 DuRBAN HAL8ouk Type From To Total Sheet_ 7 of _ 14
DST_ [K2n) 0072 Drill Rig _Londyenk Ri6 933 |
BH Number __ KA1 02 Driller A_Aw RE
Drilling Angle _ 48° Zniinc A Supervisor D erki .

Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST

From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
Remarks: hw\ a N7l QAJ C:zrr-c)‘ ouk pl&4+ Ola.‘tlu J\ee’“ail' ﬂ-o\Aw[ o/{' 072hz0. Creiw ! ”nq (n Tried H'm/lu AZLQ/IM (.ﬂv.(c Wﬁziﬁ‘_
Slab s tomoveh  1Na&ad L chaten frv moﬂbkumb ¢2hoo - 1ahoe « fehaiced, manpump by i‘.l:u_?ml‘ cbaded ;lnﬂmq af 34z
Z‘Mnd .&‘ajug QQ ' cL-g.a:géf)? aJaJ. Qé kﬁ-«‘ul TQ 5 O Om , fn “ a KE ” ’Ucl.t M‘- '-ani. L(' ”4 e (AN M'r't)( (.é-al L e
_g_r/L_Lhc.l {aoiiag 025em, Cad onef . ﬂ&mu ek 3.0 m ¢ L.aa.n%u' t"u'a Mul > qmm{u H-&ut &W_zg_m
nf[mq Muhl AJ. b«;mbw‘ Hll [')NUL.”L MI ufMia .m;z}] . Cmm;,:s ch.a A 7} 3¢ S0m

Site visited by:

42""30 = Mona_,bwm/b I'C,,Lar'r'.l‘ -
Clent: faansNet (ppifat  PAOTECTS

Driller:

LADRNCE MASOEA

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



GEOTECHNICAL

SOILTECH

DRILLING REPORT

DBN 00096

Site visited by:

Client _TAARSNET! _Calli{AL  PROTEcLS Date  21-902-20/%
Project {14 - 208 TRIAL ANCHIL Day
Site_RERTH 203 - 2os” D ULBAS HARGIUL Type From To Total Sheet A
DST_K2np 9072 Drill Rig _Ao®s k94 Lic 1933
BH Number ___ kA7 &2 Driller 4 ALLEN L&
Drilling Angle 48" ZPCL WG4 Supervisor
Drilling Direction Core.Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCHIPTION DEPTH Number of Blows U4 Shelby etc.
Remarks: _ Public Hol\J oy -
Client: 72ANSNES  CAPITHL PROIICTS Driler:  LAW &éwce” MACOKA

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

DA&G Print 88722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00097
Client _7RAMNEL  LAPIIM  PLafiCK Date . 24 -02-Joiy
Project _BLafil 203 -20s" 1RI9¢ AniHoad Day
Site _BEULl 203 -205" D uREND HARBouk Type From To Total Sheet _ 16
DST K2 0072 $L c@_,_r]f‘t 38,50 | #7.0 £.50 Drill Rig _oméyemt Rig 1933
BH Number __ £A7 02 Driller __LAQLENCE
Drilling Angle B8 Incunes Supervisor
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
Remarks: _ “pebe (Iremch i Joosen ﬂ;

1 gecjem ;b "

35".;.’0 m =4200m , Qn

Sewrned, Ceningg Lt :
L ol sale” baceh dlc . 4 J/ﬂ,.-lawn Ho ceornge [rom |

meve benfsa.le alrl,fsh{o /qufl aAJ Pam{bc&(

Meded

Site visited by:

Client:  f2ansnet  CAdctM  Pho St o

Driller:

LAV ¢

MnsokA .

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00098
Client __TAANNEL. CALIAL PR9ZECTSC Date _ 28" -97 -20/4-
Project BRI 293 LK T#IAL APCH0AS Day
Site _BEAIH 208 -205" Judfand hagdode Type From o doial Sheet [
DST K2zn 0072 }H(‘) (i.o/n!‘i 47,00 | 879,10 .40 Drill Rig __A9daYenk RIG¢ 1933
BH Number A1 @2 Driller __£ AL AEWCE
Driling Angle ___ A§™" 2 cLiAE) Supervisor '
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.

a! 07}1#10 [N }'tu. P

Remarks: \u‘ D11 and c&-ua( ouf Hé&" dath Cl\wu;if' ////a/ A.Idmf wl«ft‘ ba/f ﬂAJ[ ﬂ]fﬁal
- B’Lﬁ- « W (’w [al e‘w‘f alrvﬂ [£))4 E I

il derllogy Plel QLJEl dolhiag

aln’l/u( tIGLJn [ Cdf-'aﬁfh //J'H.

//u'LL‘ /"/Lte
17

Site visited by:

Client: 72miT0g1 caenMt PROICTYS

Driller:

LACRDCE  HAgskS

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

D&G Print 68722



SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00099
Client _7AASAE] CaprAac PAOIECSTT Date 2 -07-20/
Project _ FLELH Lod -RA0S” THAL ANciHe L] Day L) AETha y
Site BeriH A0s -d0s” durdaw HArgodl Type From To Total Sheet " of 1§
Mgk ¢ = N = 3
DST __ K2w 0072 @;zbiu‘tv( $Y,70 | S 45K 3 g8 Drill Rig _ASAGYEAL LI 1753
BH Number __ £A7 02 Driller _4AVLO(E
Drilling Angle __ #§° FAcude) Supervisor _ D EREK .
Drilling Direction Core Boxes i Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY SPT OTHER TEST
DESCRIPTION TEST
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
50,72\52,95| /.35 035 | 25,9
$2,05° |§385°11,8% eS| 70
AT AT X 090 | qo

Rem ks: Nl 87§ and carne.

eq“f f/rm} a/tz:,y olwugu" JLw[;J tng?-lléo &r'mauu{,

) som HU casing @ el oblnml wefl ) e0m

© Lo s g}?ﬁig z-:;r:.;,i",‘ é:.v hi woys u; NFEC .ccfcfim rrcl {/ca »w( J.: n}'f
aac prie - J M ig Pl g ned 1w Cumm dr‘mm ot ? sy ip flurd . e wim, Q’[’ H}'IO CwJ-umf !.ueﬂv“ 4 aA f:.
870,70 m X-;L-fe-{ci Pom $6,70m =82,05 {¢c9d€f§n:} 70,35m . CJm} A-in 42 O8m = S755m (ecove 1ng [ 95" m CJ&J Lrom 8587 5m =

ShtSa /t-u-wc-m;,:_“'&,?’é’m cole .

Site visited by:

Client: 7ralng) CAPIIRLE PRIJECSS

Driler:  fAweencs MATOEN

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfrank SOILTECH

DRILLING REPORT

DBN 00100
Client  TAANNTY CRAIHIC (L236C7S Date . A7 -93 -20/%
Project_RéR/H RoF-R08" 7RIBL [HAkokS Day THUZI) B Y
Site QértH 303 208" dugsas HaRfouk Type From o Total Sheet /2 of /¢
DST__ j¢2n 00972 - - ~ ~ Drill Rig_doX¢ yens Ag 1333
BH Number _ &£R7 ©2 Driller ___LAW e
Drilling Angle _ AS™ £RLUW&) Supervisor ___ D EX LK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
Remarks: Ramhay - Neo Wek cen wu (Jq\' P
Site visited by: Client:  Jpangaet CAPI{AL PRISECES Driller: LAV AENE MAFOKA

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00802
Client _TRAMNE] CAfi14L et fer Date .8 ~05 -20/p
Project BERIH o2 03 -8~ TAIAL _ACHo 4L Day _ iADAY
Site RexTY 202-208 JudsAn HApbouk _Type From To Total Sheet 13 of 1€
DST K2zwn e272 Cn(c‘a red | 84 05 | $7, ey $7,00 Drill Rig _LOMayewr RiG /983
BH Number __ £A7 02 Driller _ A HWAERCE
Drilling Angle 48" ZACtine) ! Supervisor dexer .
Drilling Direction Core Boxes l Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
: DESCRIPTION
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
455 3°¢,08 /80 Siltetoae rack. ( Cr c/r' acevs )
SL.981S 70| fo@ lL,00 | foo . o t
S8 |s¥8Y 1,50 [4¢ | 17 Y “
$§85|S78¢) 1,00 /.60 | j¢oO N “

Remarks: _,L._J 35‘1'! cx-ﬂa, C’MIcJ pu,k (J‘Qn{' Aaplq df\au»s\' dgan ool

aqL famp Qo mmuﬂ a Ned loa,*l'oL 4’ afv_//A (Lr”‘ﬂ?

rrtm fecovesiag 1,60m

L}/ufol él—«/f’al “m- o_f 05‘]\{0 w a‘m)n Nbbﬁr Coye bertl e .eL Cwea(, IP/VA 5455 m ~5609m (ucmu.. ny duﬁg!,_
f % U ¢ o N 51,I+0n‘t'¢q an ﬂu. S'(.’cﬁflc!. {Cid CHCcL ;{'PM 3° ‘OS m = 5 75& ", ’Lgo..;’unn‘ [00m n'o.l \MI'Hl (-t& J—ﬂ“'-’ﬁ IJIH-L
CY mep (.a\r‘_o( £fﬂ-n 577.98m - SE S “n ﬁne. Hf\tro\ {dn recO::h,lm. I ‘H,m; ( ovee ’f(um 5'56'5 m=57.88 e ¢ 17(4’ IAWE

Site visited by:

Client:

TAAPNEL  CRPM Profects

Driller:

lavience MAgekh

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00603
Client _ 7ZANNEL CARZK Prodécs( Date . 29 -03 -20/¢¥
Project _ BEx{H 297 - 2of~ 7419t Anckodd Day Spr44949
Site _FonH 203 -305 " Ddalfomw HArbouk N:ype From To Total Sheet ¢ of L&
DST  K2n 0072 Corbend | 379,55 62,8 | 3.¢e0 Drill Rig __4ovayena fie /973
BHNumber £ A7 92 Driller  LAWLEEN &
Drilling Angle 48~ FNUINE)Y Supervisor __HEREY.
Drilling Direction C.ore Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
DESCRIPTION
From | To Adv | Time (m) % ) DEPTH Number of Blows U4 Shelby etc.
7.5 6405 /& jdo |19 L S Hsdoac Crafaceoad. cove .
1,08 | 62,531 15 /60 |06, ¥ e o
" 4 == L P

Remarks: Nod, A1 pacd pacycd ook (laat olacl, t’/l'\&tﬁ-_llfl'- ‘. eZL ok fump GLM,A" mw-a( /’“ lof/ ) .L' M.eis ,//q(f /H_[ Jsm.t_
Nuwd i corch acvel il { rods axd ¢ ol alelling o ofh¥" . é.muﬂ rom 9 ¢ m = b1]08m recdoiag 1, b¢m coye

Jown a nxoﬂol Cex MJL ame( m—fc,L//em 61 08 - é',? 55 m rECoOQ’ld_& 1. £0m CNe ¢
fﬂnt q e mmﬂ[w‘ ¢ n,ﬂ‘ +Wn u:,i fh’ LS n(,x @» Iqe w_»f‘k.ml.-.f & MM»L{ }’t-bnﬁ./t-/‘ ’//(w le?wco( el.el..m ﬂu- CL/‘”I-"? pf@ucM :
Site visited by: Client: Zgpasne? Capust profecds Driler: £ AWpencc HAS[<A -

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE  GREEN = BOOK COPY

D&G Print 68722



esorfranki

GEOTECHNICAL

SOILTECH

DRILLING REPORT
DBN (00604

Client  TRAASNE! FALI{AL [fAOSECI

Project_BenrH 303 -yos 7/18L putHind

Date _ P)- 05 2ACI¥
Day HMowdAY

Site BERTH 202 - 298~ JURBAD HH0AB0OUL Type From To Total Sheet /s of b
DsT £2W ve7a cﬁﬂ’a‘.ﬁ‘/ 62,55 | 63,20 g, 6s” Drill Rig_4°oWéynr RiG 1929
BH Number __ £R7 02 Driller __4 AWRENCE
Drilling Angle __#8° Ia)cdid &) Supervisor Jdenen
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
42,55 4390 0,68 g,t8 |[1co Sfolone cove - Cee becee euy

F{emaris: _L\_ 4

wi Thal olada

hedlisF Cleaned ek somf and meeed Fol: [L:p o ﬂ»/te. t’/ul [ decn No) g

'S ebAlie] a JGJJ Q'LcL-"I-v\/('tcL L(.AQ /9. o«c‘( fmm 6-2!5* I £3,90 m (udu"uv 0,65 m Cove S/ xed
f n Py [ Alo,. o ﬂ '+wfrrulq fle, HO Cam/(q_(' a,qL 7‘[; Lame "}:me 1’ lccu‘,; 'l' !‘Eﬂcca,‘u-\ fp’ ff..mlﬂ@{
26> Ay Mé«x. iuY (g 2 P - slo F&Mowl' ;A7 /

Site visited by:

Client: 7AAMSNES CAPrat (lesectS

Driller: £gopes ¢ MAso KA .

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00605
Client__ TAANSNEY caliif frodycs/S Date Ol -04-0i¢
Project_ Beh1H 293 -2908" FA/IAL Arctfous Day T 6IVAY
Site BiNTH 205 -205 JURBAD HArJoul  VPe From To tolal Sheet /b of 1L
DsST__ j{zn €072 Drill Rig __£oX4eha RIG /933
BH Number L£R7 o2 Driller £ AW ANOY
Driling Angle 48" Z A e (7)) - Supervisor ___ ) &R EK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % J _ DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
G rouwtedd L7 o2
Remarks: Wl dedl anh Pland | dvlq ('/L Jﬂ-llﬁ’ (rro qﬁm,c, ¢¢M1]Jmc.4,\‘ v zel. 0a Tl Sof (.k[’ q«:.:.L -+ mh,{
Gue X (g carupment . Ml"‘bdol- a 10M¢ é’%\' oL MOLL% cL’LJa#/L fl (A7 el nq,“-nq wh casinge lale
dc © r-b*"‘fmi“ ',&}‘;c u;\-.fl alm_un ro 63,2'2.9 AN mﬁ \ﬂ)rul_ Juj‘ LA h ‘ éJ. iﬁ:u]'} N g SI’&
=z anang wu—v—‘um @4 "um_b_c.‘ Oc ‘Adp JO08 ht ¥ ad,ui d\.A«.-L bacﬂ fH fuﬂkb‘f Hﬁd ODVL (CC‘ ,ra
can z_"g.dc-.rcj_, {B‘ L potwn 0&1}“ p N r)c.. LAT O, J
Site visited by: Client: TRANNET CALHTAL PLreXi (1S Driler:  [AOAMIE MAgok A -

WHITE = CLIENT * YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00606
Client __ZZANSNES CAPHAL PROIZECYS Date _ O 4 - O # -30I§
Project_BEXTH 303 -208" FRIA ANCHIRS Day __i£2)AY
Site ROMH 103 -0 2]'11 gAN  Hongouk Type From To Total Sheet { of /1
DST__k2n 4072 . Drill Rig __LoG YEW & - 1933
BH Number __ 587 0§~ Driller A AL £ENWCE
Drilling Angle #$™ Loctinegd Supervisor __NEWEK
Drilling Direction SR Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
N e e),tf;”J a9 .

Remarks: €% - 04-20i4 " Jce‘ A7) afuL F/an{’

alcu(cl M l’ Modvo( -_}N»“ /l

anel a. b‘“lvﬁ

mcnj' fo bo! 1“,;,, EAT DS .

[ﬁc@uw" aﬂ umbs anc arfu.a. T “:nq atcA, wd‘t cmcmq- !’//L] #M)‘ e : 01;& f/ .
’/ EMA S’q-zg: Fiq f'a A5~ l-'!afjmec\ ‘ L‘nﬂ‘ e o vu} as 'ﬁf.,g {tq LD’C%—Q( SQM{’anA Su-\cj..J -
ar\ch ankl wm( ) 9}’7 J‘ u)(fq./\ IClan -
R(e.cvh owa L 073 -oq-[oq»},q,om [- J-llcwn {gc\rﬁ,.nc; €A a}nﬂ ft't -
Site visited by: Client: 7/’-;47\1“)1:7 CAPMAL PAITECTS Driller: /£ g ¢3 2gwice HALOK A

WHITE = CLIENT » YELLOW = CONTRACT FILE » GR

EEN = BOOK COPY

D&G Print 68722



esorfranki

GEOTE

CHNICAL

SOILTECH

DRILLING REPORT
DBN 00607

Client dRaASNOC! Canami PLeScct

Project B ALYH JoZ 905 7RI Aol

Date _ 07 - 94 -29M

Day _ MowdaY

Site B/ 202 205 JuLBAN HAg ok Type From To L] Sheet 2 ]
DST_K 2N 0072 idingh T o 28,80 | QL5870 Drill Rig _LodaYeBn ~ /972
BH Number __ 47 6< HO Z'C’t".di*wf (9] 1£,00 [£.00 Driller _AALIANCE
Drilling Angle __# & F~ e c Supervisor _ XK .
Drilling Direction Core Boxes { Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
O 25.¢ Washbore.

ny (Jnao“ s, Aty woudd nA s

OTh 1o
Ogh 4y .

dolled olewn Hw 020 (ag( fo 150

Remarks: _Md @ A57( g nel carig) ﬂc{—{' (”/amzj’ Jcl

ey WG f1ce

,.

o ctoded af 024 40,

oyt
lona cu" aln” /04 a"cLU A .l{' LQ_’!aJ g‘l‘ﬂt

oved wcﬂ_ oA '\ ciﬂw("{ Teo 2L LﬁJm. l,duw]/.L 9 JJ«L/

on of 26 0w Vulled ok Aol rodc ol wcfgb; Q

n Dy the oo Jfos day 6.

F ok fogs lfrom 24 00w =28 5Cm,

Site visited by:

Client: TRAXSPET crliinl Ppodicld

Driller:

LAwkewE MALHkA

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE » GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00608
Client _JAAMSNET CAHIAL LA2dECLS Date OF —04 Aol
Project KER{H H02 Jos 1214( APCHIA . Day  TuesdAY
Site REULH 203 -R0s” JURBAN HBAGUL Type From o Total Sheet 3 I
DST_JK2N Q0721 J&Eﬁ/_/J 28,004 | 33 00m 7. 00 Drill Rig _4ONG Yk ~ 1923
BH Number ___ &A1 0K M(odem( 18520 | A6, 0o d, 8o Driller __ 4AUA&WCE
Drilling Angle __#8~ ARcting) W &4,”;,_] /8,90 37,90 ~ 1.90 Supervisor Jdoner,
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % X DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
2820 |2d,00| 8,80 B o\ e,
2bk0 | 3300 L aghbore .

Nd e D5t @A-J— caroed ouk Pludk o‘«-th

eIl [ vad bonlonde dbylliig Placl and stovted doll. of 57A70:

LA NI Coveharsel o i)

Cc."f~(

f/o,u 2§.20m = 26,00 Hreugl bow

Remarks:
M Aodh Hw C,MHLJB(‘ Liom 18,00m —25,50m.

(ecovcring 0,70m Suldes - (LM ook CN@UM/‘

a,»«al bk Aew/t N*C Cerebalrs

f OLM ﬂ-mwxl- GMUI&;S To

2/
%7,00m. Sl

down mece can. %a Pom 38,500 =270m . (Deghb

H:(O\-SX- C&.«MHQ'I h! 33 00na raJ‘-M/) Slu,rf({ Samn Z’Q at 3£ g awl 33,0 e

Site visited by: Client:

TAAWSNE!  CRAPAL PAOIEC/S

Driller:

LA MAC9EA-.

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00609
Client _TRANSNET CAHPIZTAL PASI LTS Date_ OG- 04¢-20/4
Project RERTH 203 -2057 ARIAL AN CHOAS Day  WENQENAY
Site BN 203 - 508 ) ukhAN flARgouk Type From To —— Sheet A of 11
DST__l¢2al 0 072 Greefared| 3200 | H400 1,20 Drill Rig __A0nG Yenk 1933
BH Number __ FA7 0% Hi Ctlm’(l]i? 27,00 A2,00 /18,00 Driller __ L AWLEN CE
Drilling Angle . 4 £° 20 ¢ty W& Supervisor l) EAKK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TesT SPT OTHER TEST
From | To Adv | Time (m) [ % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
332,00 44,50 [ Washbove

Remarks: cA haf! thc'. Mau Gla-lLf O{E{Ll_"_ Q‘J{:ﬁgﬁ ay_:% Laum L q- '_u-J. lml‘le(.. Den amh J.( ﬂth é)/ufa( ;r MA'J olﬂﬂ'-'l? O/IF
0 0 :‘ cu.l’ L0198 wcﬁ_ fl)fc Cxepalt a4 ceont iny wMLLNMy jifo'h J5.C f’n '34,@6 z w“r‘ w{ Ntc Cd‘/;'ég///cf/-
[ e , AD (D HO C.a,aaq; f/am 27 00m - QLIJOM (.,94 wqj'u Io_,g /’rum ?,,Com ~3(, 'Dﬂm | ”«:J o‘-l«uvm wd‘[ ()e.iﬁ, a m/#d e
bd‘«lsﬁlwwufg, ~Nie -rhnlmu ajing f’;om ?ﬂoom"“l“f"om Tak Mi.d‘_rrq fﬁm[’(u vy 200m fuL thIQHL. »
.,.(exlyu'rc q,n.yl OL,M HCD CMH-‘L‘}J" ‘13 mn -3‘ OJ' /- 43;“0"\ f"’ BA cLd uLJ L (_'].{J”;—?_})lutﬂ thcL b'&mb(_n{ fié IOH'M
PROBLEMS ! Halk dlih ea,L an mo;-obamb Rq;luJ (\' W Al a blq Ltﬁu monob o
Site visited by: Client: TLAMSNET  CAPHIAL pPpeticei Driler: £ A0 pgwce M ASIRA .

WHITE = CLIENT » YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

GEOTECHN

ICAL

SOILTECH

DRILLING REPORT

DBN 00610

Client _TAANSNGT (CRIAAC L ROTECSS

Date . O - 04 -201%
Project B&nY 293 - 205 TR1AL ANCHOAS Day  7HutddAY
Site BTN 203 - 208~ Quagar) [+ogg0ul . Type From To Total Sheet s of 1]
DST (2w €072 ”Zif/rcl H4.vo #1,b0 £, 60 Drill Rig_fewas/ AL - /933
BH Number __ £a7 95 U el H2.00 K9, ba 7, 6o Driller _ LAV RER CE
Drilling Angle 48 ° Lo} a‘;J cz//ao( 49,0 2,20 2,60 Supervisor dének
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) Y% ?ESCRIPTION DEPTH Number of Blows U4 Shelby etc.
At oo | 49 b0 W ashboe
49,60 59,90 Silt stoae Rock
£0,90 43,20 S An) + Ciltsloae
|
|
Remarks: ﬂ l DS aaa{ ”wuf o ach cA lNi’ HPI-CJ» ,o&wﬁmro J(my /[uwl an!HVfJ u”mq« a.«f 07/. #o. U%LLNCJ.?/OM LY PO m—

H1,60u onls Siltetone ¢od

ovn B casings from cham 49 L0m .

I//%Lk J,A,[cclc. Cdai g LJJL dcﬁ-a MLA:TG Jn«”

n.e\fl%l

Llugd dame-c( sumps ark migedl 4'}3 dalliag Llad Cweo( Wit NWE Covebasre| fhm 47605 - $0,90u (C.LOCC.’-AG O, 5 m

S Hr—l-nng rock . CWQJJ adasn prom, $C,9%a- 82,20 m cecorving | OF 4 mple condiiling & 1,04m ) $AND ard ©,04 4
;H’ﬂoﬂc Huﬂcgl @& I?Q.."DLJJZ. Iaza./f'mrc J,ﬂ"mg }!)lw'el a«ul j:;c»mf’ccl M[o bw u{mn? e CMI/)QI o hg Joame "'(MQ .

Site visited by: Client: ZLANINET LAp14E [frogecrs Driler: 4 4 peew ct& Masokd

WHITE = CLIENT * YELLOW = CONTRACT FILE « GREEN = BOOK COPY

D&G Print 68722



SOILTECH

DRILLING REPORT
DBN 00611

Client

TRARSRE Y CAPITAL PREJECTS

Project BRIt 303 -205~ Fipt RRCcko RS

Date

l -o4 ~ 2014

Day_ (F£1)4Y

Site BEMMK 203 205 JuklAx) HARS0aK TVPe From o L) Sheet b of Il
DST_Ilt2n Ddo72 Cou cor S2,20 | 56,75 4,85 Drill Rig _LondGyend - /733
BH Number ___£A47 €& '{U(\wr-*bfs #9% b0 50,70 I, 10 Driller £ AWREI
Drilling Angle K87 ZDCLUREY) Supervisor __ YEXEK
Drilling Direction Core Boxes | Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY SPT OTHER TEST
: DESCRIPTION TEST
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
$2Y0/£3.75| 1,55 1,85 | Jeo S kctone.
$375 5548 1,850 [,470 log "
S s8], 870 1,357 Yo 1"
|
1
3 - 2 - ] . o -
Remarks: b‘al 057) ani [/au Olﬂﬂlv'f GJMALI')"« I/l”u{ (L‘%nu wcha wa,fu a«l m“l-'ﬂo( 5‘1’ n.L"E df”»f‘f f/cu.‘ S ﬂ[n/”nii Q/f‘
70_721:3(0_MIJ oo wn, HW GMlnqs Lo $.60m~50,7em . (fcq ned ouwk r'mmfa v £ % 8(,!1£[tb J,n r }’,/uf
gn A4 Cvfuloa,f(e a,m[ C,/u.( (om .5;219100(",'33 78" m Je&coJciing I S¢m e, f oun anfﬁw NO) G C’cffdfa(ra(

aAJ (,“wu»( from $275 =55 28 m {c',caut_i’m, [,850m cove . Pn, c,\m..m an ﬂ'Lu Ny cHo,La.rrJ amL £y

c.gLIfl»m £5,26m =

7
§6,78m [ecdo SNTL

11386 m caove.

Site visited by:

Client: 72 ANsnEf  Capriac fredecys

Driller:

LALAEANLE M ASk A

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00612
Client _T28MNEY  CALrgL P ARoILZCIS Date ]2 - 94 -29/%
Project BERIA 203 -205" TRIAL ANCHoAS Day _ SA7«RYAY
Site BERIH 203 -9 05" DuUkeAN HA1Boul WTVF;e From o L Sheet 7 of [l
DST_K2W 99072 Cothareel | $°0.75° | bo,50 | 3,75 Drili Rig _£ 0AGYeRR - [§3 3
BH Number __ £47 0& Driller _AALLEWCE
Driling Angle ___ 4#£° ZN CLinNE) Supervisor __A L
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
: DESCRIPTION
From| To | Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
St 7 |S%,00 1,28 (% NP Samb le -
s§00 |5980 |80 0,20 47 S 1tsteonc
$9.50 b0,s0 ) 00 0. f5| 8¢ iy

Remar

.Aicl D71 G-m-L p!un{'

e chaez

Mdl' i l/aJ

own NOY 4 é}u’el}guc[. AML coved

f’mm 3(- 7.5 m "bb"’am CHC

e at's
be Les ne sample 1 'an. hariel . dm_mul H»Lc_ Coxelk

Gmmu,u bwll 0!& f ai’e L"" 4
L6s UAS mcﬁ f;qm 58,00m 187 500 (ccoriing 0, %0 m Jé’_cwe ;’_JA L tac
&Hs 43/\2 wiit J’L&“ ﬁ/-u.m l ﬁu ran o’/ (;\/ms' [!ré‘m. £ Om - £0,80 m (L(QU‘“’“‘I I, 88 Cve .
Site visited by: Client: T2aWsnE? CALIAL PAITECS Driller: £ 4ideeWces MALokA .

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY

D&G Print 68722



DRILLING REPORT

esorfranks SOILTECH BN 00513

Client TAANSNE T cAl1/AL PRoIECIS Date /4 - O -1o/4
Project BERTH 292 ~-29S” LIl AuClHoRS Day MoudAY
Site BERIH 202 -208 NurBAA HArd cuk Type o o —— Sheet g  of il
psT_I<2N 0073 Colddl bo,s0o] 62,90 2,40 Drill Rig_LONGYEAR - (933
BH Number L:ﬁf 0." Driller Lﬁ wﬂbr” OL"-
Drilling Angle ‘f‘s’a jA’CCIAJL"I) Supervisor JSL"A CK
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
b0.co 200 1,5 1,05 70 Siltstone
62,0¢ 63,90 | 9,90 Ao S'anfvlc
i
Remarks: .!3 ] dS7i am{ ﬁlaa" o‘atl‘r Mld" [,Iwnc..[ Sum b, / /Iccl wa:rc_( a ‘ 7, wﬂt»&‘s?
ca A c@ af* ﬁu: cive camhples  jte !ﬁJ]l(uo"uL us “ cive Je (3am. P o own NOMF cov a//(/{ ad
<Stov l-au at 10hi5. Loved Lrom LO,50m —£.2 00m [cco \Jcrtnq- st’m cove. Ao a secend dall rua fum ‘-“’OM. ‘2 ?On.
At (2,90 a dinllag fud Teel a—bbwce(-fwm fiee 'qs'&t( cuopolh and ¥ gredually le‘am.a Loovse . ﬂoh/ca e Ll

G,A:l htw ‘\ccl n¢ ('IM:IJ.; wofkll..%ﬁ ng gr.J' & mech ansl. jd.lwmq( H@H‘uu T | r‘\.f. p«o lcm .
BreAIoUN © jsh oo ~17heo. Beg >3 JacA [eck ﬁm fhe et cvved

Site visited by: Cllent 7,{,9-,[;,\),9/ CAariind Protecrs Driller: LAWRENVCE MAaSo KA.

WHITE = CLIENT ¢ YELLOW = CONTRACT FILE « GREEN = BOOK COPY Ll e



DRILLING REPORT

esorfranki SOILTECH DBN 005 14

Client _TAANSNE] CAPIIAL PredEc/S Date /& ~ O0#-a0l¢
Project Benth 302 -pox fﬂ#( oL Day 14ET4Y
Site DR 303 305" Nahdar HALEouL Type From To Total Sheet ) of _ /I
DST J¢3K 0072 — — — — Drill Rig Lewayene ~/933
BH Number __£A7 0% Driller __J #LA¢NEE
Drilling Angle __ 48" ZAcUAZd Supervisor __dere .
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY SPT OTHER TEST
DESCRIPTION TEST
From| To | Adv | Time {m) % DEPTH Number of Blows U4 Shelby etc.
N0 _&\(‘//47 -

Fomarks _RLEARDoDN  01hoo —17h00 - Hedkanic amo A on o de o cepair leaking vealy sopl. 71 ol cyis
emarks i a# War temoved 1here The'o! r(. g 194 Jound o be wern Jrutu( the, thveads 04 JLe 5’[0'/:[ S*/l:!%
ﬂ.zdop I‘M;,r Loes fef;fa.fp IJ JU.L Gnmbouacl. L2 4y D‘-‘J on ﬂ'"- ‘4"'“""‘ ‘tLj '-‘9@ f‘-ﬁ‘:‘ei. ﬂb s t; Lt T

:}gmLPWgrj Jd(d.»(‘ioa ai{l a Nl é'L ”‘ Ldan J'nﬁ\nlf iz g .r|
Wwelh S0 & new ;L_g.ﬂ' Wi Nt |

Site visited by: Client: /ﬂmme/ CAPAL PROTECS S Driller: fAULence Hpqokd -
WHITE = CLIENT ¢ YELLOW = CONTRACT FILE * GREEN = BOOK COPY PECSIESAIES




esorfrank

SOILTECH

DRILLING REPORT

GEOTECHNICAL DBN 00615
Client_ZZANSNET cavifse Plelscd( Date __ [b -~0¢ -0/ 4
Project REBIH 207~303" 721 A CitoLs Day __ LI7awcrAf.
Site BENIH 303 -205" Y ugdAd HAfgsuk . Jype From C Total Sheet i
DST__ /€24 0072 Cmf,,mi 62,00 | {3.80 i, so- Drill Rig __A@d G YEBR - 1923
BH Number __ £A7 o5~ Driller £ AL AOWC &
Drilling Angle __44”* W cline?) Supervisor __4
Drilling Direction Core Boxes Establish Hours/Min
Water Level Piezometer Instalfled (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
From | To Adv | Time (m) % DESCRIPTION DEPTH Number of Blows U4 Shelby etc.
62,00 (355 /4% LSS Siltstoac

Remarks: JJJ [ Fel| g,wt ﬂ/acf. Jm(«; chedidost

BLLYRHL N own ! 0)hoo - }4 0o M(’d{»aﬂ I CEmMoUL

LS m fose.

[o AS e ;gé,

3 o l‘fL 0. (ei::a{ fnm b 2,000 ~ £35£m rcccccrmf

Site visited by: Client:

TARSNEL  CALIRL Predéess

Driller: L 4w eewee” Marsk A .

WHITE = CLIENT » YELLOW = CONTRACT FILE * GREEN = BOOK COPY

DA&G Print 68722



esorfranki

SOILTECH

DRILLING REPORT

; -y . Ol [
_‘r?ji (3 Tr:. dm 1 fvi‘h

el (J,

an

feq,

GEOTECHNICAL DBN 00616
Client _TRANS ALY Cabi1dL PredkCIS Date_ | 7~ 4 —del%
Project BERIN 207 -2oS F219L ANctHols Day THurd4Y
Site BORIA 202 -205" Yuk@aA [HAtg0an LETIE ST - LCIE] Sheet n__ of 1
DST__N2AR 0072 - - - Drill Rig__LoNGYunA (%32
BH Number __ BARY 05 Driller ___ L# RO C
Driling Angle 48 ° T i NG Supetvisor dor ok
Drilling Direction ol Boxes Establish Hours/Min
Water Level Piezometer installed (m) Drilling Hours/Min
DRILL RUNS (M) CORE RECOVERY TEST SPT OTHER TEST
: DESCRIPTION
From | To Adv | Time (m) % DEPTH Number of Blows U4 Shelby etc.
Grouted Rareh {le
|
|
Remarks: [} 7 a.a [cm-" ol ‘ ‘ [ 1;[' 3{0«.“ rl 1@ Hfa, {)u,m Q—r'OuJ’ Ln't'.
bav ¢ wha s whled QWi §1%00 m o - '
l\.tol gl »"v- ; i

3 u.ll H-;.O wta;_%#-

‘onﬂ-?n sy

Site visited by:

Client: 74ANNET capriatL preguctS

Driller:

LAVAN LG MAatok#

WHITE = CLIENT » YELLOW = CONTRACT FILE * GREEN = BOOK COPY

D&G Print 68722



Exploratory Drilling Rig and Associated Equipment

Boart Longyear DB520 — Site layout

Boart Longyear (DB520) rotary core drilling rig working at BH-EAT-02. Water pump and drilling mud mixing barrels visible in the
foreground. Additional drilling rods and drilling tools on trestles in the mid-ground. A furrow and holes in the ground are visible
above the blue mixing barrels. These serve to channel drilling fluid expelled from the borehole into a sump from where it is reused.

Page 1 of 3



Boart Longyea§ DB520 — Measurement of drilling declination

Page 2 of 3



BOX SR B T
Boart Longyear DB520 — Core barrel
PQ-size rotary core barrel being flushed clean.

Page 3 of 3



Job Description: KZN 11710

Job no.: 7316
Lab no.: 06000
Source: EATO2 - S01
Depth: 60.40 - 60.60
Strain Proving | %Strain | Deviator
Guage Rinng Stress
0 0 0.00 0.0
10 25 0.10 89.1
20 7 0.20 249.3
30 14 0.29 498.1
40 215 0.39 764.1
50 275 0.49 976.4
60 33.5 0.59 1188.3
70 36 0.69 1275.7

Deviator Stress (kPa)

Length (cm)
Diameter (cm)
Area (cm2)
Volume (cm3)

Mass (g):
Bulk Density (kg/m3):

Proving Ring Factor:

1400.0

10.17
4.875

18.67
189.83

466.6

2458

666

THEKWINI SOILS LAB. CC

VAT REGISTRATION NO 4530210961

83 Ridge Road, P.0. Box 30464,
L Toligate, DURBAN MAYVILLE, 4058
pom——— Tel : (031) 201-8992 Fax : (031) 201-7920

STRENGTH AND STRAIN PARAMETERS

Stress at Fallure (kN/m*2): 1275.7
Strain at Fallure (%): 0.69

Deviator Stress vs Axial Strain

1200.0 -

1000.0

800.0

600.0

B
s
o

200.0

0.0

0.00 0.10

0.20

0.50 0.60 0.70 0.80

Axlal Straln (%)




Job Description: KZN 11710

Job no.; 7316

Lab no.: 06001

Source: EATO2 - S02

Depth: 60.60 - 60.81

Strain Proving | %Strain | Deviator
|_Guage Rinng Stress
0 0 0.00 0.0

10 1 0.10 348
20 2 0.20 69.6
30 3 0.30 104.3
40 4.5 0.39 156.4
50 6.5 0.49 225.6
60 8.5 0.59 294.8
70 10 0.69 346.4
80 10.8 0.79 3738
90 115 0.89 397.6
100 12 0.98 4145
120 13 1.18 4481
140 14.5 1.38 498.8
160 16 1.57 549.3
180 18.5 1.77 633.9

Deviator Stress (kPa)

Length (cm) 10.165

Dlameter (cm) 4,923

Area (cm2) 18.03

Volume (cm3) 193.49

Mass (g):
Bulk Density (kg/m3):

Proving Ring Factor:

463.2

2394

664

THEKWINI SOILS LAB. CC

VAT REGISTRATION NO 4590210961

88 Ridge Road, P.0. Box 30464,
2 Toligate, DURBAN MAYVILLE, 4038

j— Tel : (031) 201-8992 Fax : (031) 201-7920

STRENGTH AND STRAIN PARAMETERS
Stress at Fallure (kN/m#2): 633.9
Strain at Failure (%): 1.77

Deviator Stress vs Axial Strain

700.0

600.0

500.0

400.0 1

300.0

200.0

100.0

0.0

0.00 0.20 0.40

0.60

0.80 1.00 1.20 1.40 1.60 1.80 2.00

Axlal Straln (%)




Job Description: KZN 11710
Job no.: 7316
Lab no.: 06002
Source: EATO0Z - S03
Depth: 61.25 - 61.50
Strain Proving | %Strain | Deviator
Guage Rinng Stress
0 0 0.00 0.0
10 36 0.10 187.4
20 103 0.19 535.7
30 214 0.29 1111.9
40 321 0.39 1666.2
50 371 0.49 1923.8

Length (cm) 10.29
Dlameter (cm) 5.007
Area (cm2) 19.69
Volume (cm3) 202.61
Mass (g):

Bulk Density (kg/m3):

Proving Ring Factor:

2500.0

THEKWINI SOILS LAB. CC

VAT REGISTRATION NO 4530210061

63 Ridge Road, P.0. Box 10464,
Tollgate, DURBAN MAYVILLE, 4050
o Tel : (031) 201-0892 Fax : (031) 201-7920
413.3
2040 STRENGTH AND STRAIN PARAMETERS
Stress at Failure (kN/m#2): 1923.8
103 Strain at Fallure (%): 0.49

Deviator Stress vs Axial Strain

2000.0

1500.0

jator Stress (kPa)

1000.0

Devi

500.0

0.0

0.00 0.10

0.20 0.30 0.40 0.50 0.60

Axial Strain (%)




Job Description: KZN 11710

Job no.: 7316
Lab no.: 06003
Source: EATO05 - S04
Depth: 59.84 - 60.03
Strain Proving | %Strain | Deviator
Guage Rinng Stress
0 0 0.00 0.0
10 27 0.10 134.8
20 71 0.20 354.1
30 131 0.30 652.7
40 185 0.39 920.8
50 221 0.49 1098.9
60 249 0.59 1236.9
70 278 0.69 1379.6
80 282 0.79 1398.0

Deviator Stress (kPa)

Length (cm) 10.135
Diameter (cm) 5.108
Area (cm2) 20.49
Volume (cm3) 207.69
Mass (g):

Bulk Density (kg/m3):

Proving Ring Factor:

1600.0

4271

2056

102

THEKWINI SOILS LAB. CC

VAT REGISTRATION NO 4320210961

&8 Ridge Road, P.O. Box 30464,
1 Toligate, DURBAN MAYVILLE, 4058
Tel : (031) 201-8992 Fax : (031) 201-7920

STRENGTH AND STRAIN PARAMETERS
Stress at Failure (kN/mA2): 1398
Strain at Failure (%): 0.79

Deviator Stress vs Axial Strain

1400.0
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1000.0

800.0
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o
o
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Job Description: KZN 11710 .
THEKWINI SOILS LAB. CC

Job no.: 7316 Length (cm) 10.135 i RECISTRIOH R A3 s
Lab no.: 06004 Dlameter (cm) 5.142 68 Ridoe Rosd P60, Box 30464
Source: EATO5 - S05 Area (cm2) 20.77 roug.:';unain M.AN::E 058
Depth: 62.80 - 63.00 Volume (cm3) 210.46 — Tel : (031) 2018992 Fax : (031) 201.7920
Strain Proving | %Strain | Deviator Mass (g): 445.4
__Guage | Rinng Stress Bulk Density (kg/m3): 2116 STRENGTH AND STRAIN PARAMETERS
0 0 0.00 0.0 Stress at Fallure (kN/m*2): 768.8
10 20 0.10 97.2 Proving Ring Factor: 101 Strain at Failure (%): 1.38
20 46 0.20 223.2
30 74 0.30 358.8
40 102 0.39 494.0 . =
50 119 0.49 575.8 Deviator Stress vs Axial Strain
60 136 0.59 657.4 800.0
70 148 0.69 714.7
80 151 0.79 728.5
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Job Description: KZN 11710

Job no.: 7316
Lab no.: 06005
Source: 61.11-61.34
Depth: EATOS - S06
Strain Proving | %Strain | Deviator
Guage Rinng Stress
0 0 0.00 0.0
10 22 0.10 110.8
20 65 0.20 327.0
30 160 0.30 804.1
40 255 0.40 1280.3
50 326 0.50 1635.2
60 344 0.60 1723.7

Length (cm) 10.015
Dlameter (cm) 5.102
Area (cm2) 20.44
Volume (em3) 204.75

Mass (g): 402.4

Bulk Density (kg/m3): 1965

Proving Ring Factor: 103

2000.0

THEKWINI SOILS LAB. CC

VAT REGISTRATION NO 4520210981

68 Ridge Road, P.O. Box 30464,
1 IRBAN LLE, 40.
Tollgate, DU MAYVI 58

p— Tel : (031) 2018992 Fax : (031) 201-7920

STRENGTH AND STRAIN PARAMETERS

Stress at Failure (kN/m*2): 1723.7
Strain at Failure (%): 0.6

Deviator Stress vs Axial Strain
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Anchor hole free length

Casagrande C8 - Site Layout

Casagrande C8 drilling rig working at anchor hole 3. An auxiliary air compressor (bottom left) is use to drive the
pneumatic ODEX down-the-hole hammer (DTH), which pulls casings down as the hole is advanced.
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Casagrande C8 — Drag bit

Where the casing shoe has failed the hole is advanced by drilling of unconsolidated soil and soft material (including
soft rock and weak grout) with the drag bit. The drag bit is also used to inject grout into the anchor hole. Fins of the
drag bit are shortened (by grinding off) of extended (by welding) to achieve the required hole diameter. The drag bit
is advanced by rotation.

¥ : ; L2V g S S >
Casagrande C8 — 222 mm OD core barrel
Where the casing shoe has failed the hole is advanced by coring out competent material (soft to hard rock and grout)
with the large diameter core barrel. The core barrel is advanced by rotation.
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Ring lip

Eccentric reamer

Drilling head

Casagrande C8 — ODEX DTH h

ODEX DTH is used to advance the anchor hole while installing the casing. The ring lip of the ODEX DTH hammers
against the casing shoe of the leader casing. Once casing are installed into competent material the ODEX drilling head
can be advanced beyond the casing. The ODEX DTH is advance by rotation and hammering.

A) Ring lip - normal wear B) Ring lip - excessive wear I C) Ring lip - worn off

Casagrande C8 — ODEX DTH, wear of ring lip

Image A) shows normal wear on the ring lip of an ODEX DTH. Addition of casing braces would increase the skin
friction as casing is advanced. It is believed that this additional friction has resulted in excessive wear of the ODEX
DTH ring lip and casing shoe as seen in image B) and C).
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ODEX-01

A W dAMEAldUR

Casing comparison — Washbore casing Vs ODEX casing

Washbore casing (WB) and ODEX casing are compared. Note the decrease wall thickness of the WB casing at the
threaded joins (WB-02). WB-03 shows the improvised casing shoe fitted to the washbore leader casing to be used
with the ODEX DTH. ODEX-03 shows a proprietary ODEX casing shoes displaying a significantly smoother profile.
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Stage 1 Stage 2 Stage 3

Unconsolidated Unconsolidated

Soils

Soils

Unconsolidated
Soils

Unconsolidated

Soils

Irregular
grout body

Unconsolidated

Catle
>0I0IsS

Unconsolidated < Collapse of
unsupported
borehole sidewall

Soils

Basement Rock

Basement Rock Basement Rock

Drill-grout-drill method — Conceptual sketch

Where collapse occurred, repetitive iterations of the drill-grout-drill method were conducted with the intent of
installing a sufficiently large grout body so that the re-drilled hole would be contained within the grout body.
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Drill-grout-drill method - re-drilled grout body

Recovered core from anchor hole 1, depth increases from the right to the left. On the left, recovered core shows that
the anchor hole has been drilled through the centre of the grout body. Progressive wandering of the drilling string as
the hole is advanced observed to the left, with the final run of core showing partial intersection of the grout body
(light grey material).
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1st Drilling
Round -

Installation of
grout body with
drag bit

* Thick Red line =
. Grout supported

Penetration of Thin Red line =

grout into Unsupport
surrounding soil section
(15-20mm)

2nd Drilling

Round -

Wandering of the drilling chain

resulted in 1/3 of the re-drilled

hole intersecting the grout

body, leaving 2/3 unsupported
A)
B)

Drill-grout-drill method — Re-drilled grout body (cross section)
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Air Lift Cleaning

Air lift cleaning tool

The contractor fabricated an air lift cleaning tool by modification of an ODEX drilling rod. The air lift tool utilises the
auxiliary compressor to input pressurised air into the drill string at about 1.5 m (inset B) from the air lift intake (inset
C). The air escapes up the drilling string causing a venturi effect at the air lift intake. In this way drilling debris is lifted
out of the anchor hole through the drilling string, with water or drilling fluid continual being supplied via the cased
free length to maintain flow.

Page 1 of 6



Air lift ceaning —initial qushig tage
dy fluid with rock anql_ grout fragments are expelled from the anchor hole.

Initial stages of cleaning, dark silty san

Air lift cleaning — intermediate flushing stage
Cleaning is continued to an intermediate stage when relative clean drilling fluids are expelled from the anchor hole.
At this stage water testing was conducted.

Air lift cleaning — fnaI flushing stage
Following successful water testing the anchor hole was flushed with clean water until all drilling fluids and debris
were cleared and clean water was expelled. At this stage anchor installation and grout would commence.
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Water Testing

" I.Illl?""
iy

Water testing — pneumatic packer

A pneumatic packer was lowered to a point directly above the intended anchor fixed length. The packer was inflated
to about 1000 kPA, by mean of a nitrogen cylinder. Once the packer was inflated, a water pump was use to increase

the water pressure below the packet to about 500 kPa (100 kPa over the estimated ambient water pressure). Water
pressure was maintained and water loss was recorded on a flow gauge.
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Anchor Fabrication

Anchor Fabrication — degreasing of anchor tendon cables

Anchor tendon cables were unravelled and degreased for the three metre fixed length, before being rebound with
cable separators and lashed with wire.
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Foam packer
— Anchor centraliser

Anchor head

Anchor Fabrication — Three metre fixed length

In this image the anchor is being suspended and moved into position to be lowered into Anchor Hole 5. The foam
packer is about one metre long and comprised of expanded foam. This foam packer presents a collapsible to allow
unobstructed displacement of the fixed length in the event of failure of the ground/grout anchor bond. Inset B)
shows the plastic anchor centraliser and anchor head with protruding HDPE pipe, which was used to inject grout into
the bottom of the fixed length.
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Anchor Installation

Anchor Installation

Anchor 1a being installed utilising a mobile crane and the Casagrande C8 boom winch in tandem to lift and lower the
anchor.
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Calculation for Ground Anchors TYPE 3 - REVISED

Project: DCT Berth 203 to 205 Trial Anchors
Date: Aug-14

Ground anchor tendons

Cable strand diameter 15.7 mm
Ultimate strength 279 kN
X-sectional area cable 193.59 mm2
1.936E-04 m2
Ultimate strength 1441.17 MPa
Item Unit Quantity
Setting up No 6
Drill holes m 396 66.000 m/anchor
Free length 378 63.000 m
Fixed length 18 3.000 m
Working load reqd. kN 1 400,00 Specified
Ultimate capacity/anchor kN 3 500.00 2.5 x specified
No. of cables/anchor No. 13
Actual ultimate capacity kN 3627
Allowable WL max (50% UL) kN 1813.50 OK
Test load (80% UDL) Max kN 2 800.00 Specified
Allowable load (70% UL) kN 2538.90 OK

Mass (1.18kg/m) kg 6151.34

1400.00

3 500.00

12

3348

1 674.00

2 800.00

2 343.60

)

83.6%



4

@ «g CONTEST

P O Box 1675, Hillcrest, 3650, South Africa. Tel (031) 700 9394 (031) 700 9342

This report shall not be reproduced, except in full, without the approval of Contest

Ref: CF14/04/405 3 June 2014
Client: Franki Africa

Project: Berth 203 Anchors

OIN: KZN8015

Mix Design for Cementitious Grout
CLIENT
Franki Geotechnical, P O Box 40096, RED HILL, 4071

SYNOPSIS

Proportions have been provided based on trial mixes carried out in our laboratory.

BRIEF FROM CLIENT

Contest was requested to provide proportions for a cement / water grout that
would achieve a cube compressive strength of 40 MPa at 28 days.

SAMPLES

The following samples were received on 16.04.2014.

“ - 4 oy
; Cbéfééﬂégfeg;;ate: B -
Fine Aggregate: n/a - -
Cementitious NPC Plus - 405/1
Material: CEM I1I/B-S 42.5N
Admixture: Chrysoplast Optima - Laboratory
175 Stock
Chryso NS Grout
SPECIFICATION

The specification was received

Adam Investments cc. Reg. No 1988/019362/23 t/a CONTEST Concrete Technology Services
Managing Member: RJL Raw B Tech (Civil Eng)
Members: MT Clark, JS Dunnett, MC Mzobe, VA Horton
Consuttant: A J M Horton Pr Tech (Eng), Dip ACT, HND (Chem), HNC (Civ. Eng),FICT, MSA Corr |

Testing, Training and Consulting in Concrete



Ref: CF14/04/405

3 June 2014

Client: Franki Africa

Project: Berth 203 Anchors

O/N: KZN8015
LABORATORY TRIAL MIXES

A trial mix was carried out to evaluate the performance characteristics of the
materials and the plastic properties of the grout.

Tabulated below are the results of the trial mix carried out on 05.05.2014

: . Mix proportions kg/m* (dry)
Raw Materials Units CT392
Cement NPC Original Black kg 1452
CEMII/B-S 42.5N
Admixture: Chrysoplast Optima 175 (0.80%) mL 3564
Chryso NS Grout (0.675%) mL 9799
Water litre 487
Flow Cone sec 25
Wet density 'kg/m® 1942
Total Bleed water % (vIv) 2.0
Total Bleed Water after 3 hrs % (viv) 1.9
Initial Expansion % (viv) 4.0
Final Expansion % (vIv) 2.0
Average compressive strength
24 hrs | MPa retarded
3days | MPa 24.5
7 days | MPa 31.7
28 days | MPa 40.5
W/C ratio 0.336

NOTES ON LABORATORY MIXES

CT392: Good ability to flow, little bleeding and cohesive.

RECOMMENDATIONS

Based on the trial mix and the specified requirements the proportions given on the
schedules in Appendix B are recommended.

Notes

1. No allowance has been made in the schedule for wastage.

2. Assumes the materials employed on site are from the same source and similar

to those samples submitted.
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Ref: CF14/04/405 3 June 2014

Client: Franki Africa
Project: Berth 203 Anchors
O/N: KZN8015

3. For weigh batching a standard deviation of 5,5 MPa and a margin of 9 MPa
are assumed. For volume batching a standard deviation of 7,0 MPa and a
margin of 11,5 MPa are utilised.

4. THE PROPORTIONS ARE GIVEN FOR SITE TRIAL MIXES FOR
EVALUATION. IF THE GROUT IS NOT COMPLETELY SATISFACTORY
FOR THE SPECIFIC CONDITIONS ON SITE, CONTEST SHOULD BE
APPROACHED FOR ADVICE.

5. Itis very important to know the composition (ingredients) of the cement used in
this mix design because many cements have different compositions which
have different effects on concrete characteristics, such as strength among
others.

The cement used in a concrete mix should not be changed without a
competent laboratory making any necessary changes to the mix design before
the cement is changed.

It should be borne in mind that some cements with the same trade name have
different compositions and therefore concrete made with cements of different
compositions may have different characteristics such as strength, among
others.

Y

R JL Raw
B Tech (Civil Eng)
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CONTEST APPENDIX B

S Teshno ooy Smviciy SCHEDULE OF MIX PROPORTIONS
2014/06/02
Franki Africa
Berth 203 Anchors
CF14/04/405
Grade ’ _ Quantities
; BY MASS BY VOLUME
Matefs 40MPa Grout Per cubic metre Per Sack Per cubic metre Per Sack
Material Description Unit Dry Damp Dry Damp Unit Damp Damp
Cement NPC Original Black CEM Il B-S 42,5N kg 1577 1577 50 50 kg 1688 50
kg kg
Stone kg litres
kg litres
Sand kg litres
kg litres
Admixture Chrysoplast Optima 175 (0.80%) mls 12619 12619 400 400 mis 13503 400
Admixture Chryso NS Grout (At 0.675%) g 10648 10648 338 338 mls 11393 338
Water Maximum litres 489 489 16 16 litres 523 16
Flow Maximum seconds 23 23 23 23 mm 23 23
YIELD litres 1000 1000 32 32 litres 1000 30
W/C 0.310
NOTES: 1. Concrete for structural use should preferably be batched by welight. Page 1 of 1

2. When volume proportions have to be used then volumes should be measured as accurately as possible.

3. A standard builders barrow when struck off level contains 65litres.

4. Gement type should not be changed before any necessary changes are made to the mix proportions.
Water : cement ratio used for the design is only applicable to the cement type specified above.

WP 77 Car

RJ L Raw
B Tech (Civ Eng)



CONTEST

Concrete Technology Services

P.Q. Box 1675, HILLCREST, 3650
TEL: (031)700-9394 FAX: (031)700-9342

ATTENTION Blessing Mbatha TEL NO:
COMPANY:  Franki Africa FAX NO:
REPORTY No: 5794 CELL NO:
PROJECT: KZM0072 EMAIL: blessing. mbatha@franki.co.za
ttko.rajcoomar@ franki.co.za
CONCRETE CUBE REPORT
Job Date cast Specimen Data Date Rec Cube Customer Testdate |Test | Problem Dimensions Mass Comprassive
number number marking ape code mm x mmxmm | {(kg} Strength
days Load (kN)| MPa
14007156 | 22 Nov 14| Cust Ref: Berth 203 | 01 Dec 1414038183 { Anchor No. 4 | 01 Dec14 | 9 11 100 | 100 | 100 | 1.875 3749 375
22 Nov 14 01 Dec 14 [14038184 |Ancher No, 4 | 01Dec14 | 9 11 100 | 100 | 100 | 1.895 380.9 39.0
22 Nov 14 01 Dec 14| 14038185 |AnchorNo.4 {01 Decld [ 9 (11 100 | 100 | 100 | 1.875 3935 40.0
22 Nov 14 01 Dec 14 (140381856 |Anchor No.4 | 06Dec 14| 14 5,11 100 | 100 | 100 (1.790 419.5 42.0
22 Nov 14 01 Dec 14 | 14038187 | Anchor No. 4 jO06Dbec14 | 14 | 911 100 § 100 | 100 (1.880 507.2 50.5
22 Nov 14 01 Dec 1414038188 |Anchor No. 4 | 06Dec14 | 14 | 9,11 100 | 100 | 100 |1.801 508.3 51.0
22 Nov 14 01 Dec 1414038189 jAnchor No.4 § 13 Deci4 | 21 | 7,11 100| 1001 100 | 1.885 388.9 380
22 Nov 14 01 Dec 14| 14038190 |Anchor No. 4 | 13Dec14 | 21 (7,11 100 | 100 | 100 | 1.899 521.7 52.0
22 Nov 14 01 Dec 1414038191 |Anchor No. 4 | 13 Dec14 | 21 | 7,11 100 | 100 | 100 | 1.945 514.1 51.5
22 Nov 14 01 Dec 1414038192 |Anchor No, 4 | 20 Dec14 | 28 | 7,11 100 | 100 | 100 | 1.910 491.4 490
22 Nov 14 01 Dec 14| 14038193 |AnchorNo.d4 | 20Dec 14 | 28 | 7.11 100 | 100 | 100 | 1.900 482.1 48.0
22 Nov 14 01 Dec 14 |14038194 | Anchor No.4 | 20Dec 14 | 28 | 7.11 100 | 100 | 100 |1.900 3836 385
pata reported here for job number 14007156 L ial L] made dfter issue of report numbers 3693, 4941, 5284 and 5418
Data reported here for ok number 14007156 reptaces that In report numbers 4633, 4941, 5284 and 5418
14007293 | 28 Nov 14| Cust Ref: Berth 203 | 04 Dec 14 |14038926 | Anchor 5 06Decld | B 11 100 | 100 | 100 | 1.900 | 400.8 40.0
28 Nov 14 04 Dec 1414038927 | Anchor 3 060eci4 | B 11 100 | 100 | 100 {1.930 416.6 415
28 Nov 14 04 Dec 14 | 14038928 {Anchor 5 O6Decla | B 11 100 | 100 | 100 | 1,895 418.8 42,0
28 Nov 14 04 Dec 1414038929 | Anchor 5 12Decl4 | 14 | 11 100 | 100 | 100 | 1.985 434.2 435
28 Nov 14 04 Dec 1414038930 | Anchor 5 12Decid | 14 | 11 100 | 100 | 100 {1.980 436.4 435
28 Nov 14 04 Dec 14 { 14038931 | Anchor 5 12Decl14 | 14 11 100 | 100 | 100 | 1,988 4355 435
28 Nov 14 04 Dec 14| 14038933 | Anchor 5 190ec14 |21 |11 100 | 100 | 100 [1.875 471.6 47.0
28 Nov 14 04 Dec 14 | 14038934 | Anchor 5 180ecisd |21 (11 100 { 100 | 100 |1.865 464.8 46.5
28 Nov 14 04 Dec 14 | 14038935 | Anchar 5 19Dec1a | 21 |11 100 | 100 | 100 | 1.888 453.6 45.5
PROBLEM CODES

1 Cube honeycombed/voided 2 Cube damaged 3 Cube mass low 4 Abnormal cube fallure mode 5 Cube dimensionally non-standard 6 Test results fow ;lrength 7
Test results exceeds allowed variance 8 Cubes received and tested dry 9 Non-std test, SABS requires 3 cubes/ setf test age 10 See attached photo's 11 Na concrete
specification given to Contest 12 High variance of test results

Cantest cured cubes, where possible and conducted strength testing on cubes, however, Contest was not invalved in any processes that were outside its scope
of work, as defined by the customer. Such processes smay have included samyling concrete, making, transporting and curing of cubes, as relevant. Cubes ware
cured by Contest from date received to date tested, &s relevant

SABS 0100-2, clause 3.5.4, states: "valid test result: the average result obtained from three test cubes of concrete that have been tested in accordance with SABS
method B63, with the additional reuirement that curing water must be maintaired at a temperature between 22 deg Cand 25 deg C".

SABS 0100-2, clause 14.3.1.4, states: "The cubes shall be tested in accordance with SABS method 863 Three cubes shall be tested for acceptance at the age
specified, which Is usually 28 days. For prestressed concrete, sets of three cubes shall be tested at 3 days, Sets of three cubes may be tested at other ages for
Information”.

SABS method 863, clause 4, states: "Obtain samples of concrete and prepare and cure a set of three test specimens, as deseribed in the relevant clauses of SABS
method 862-3, respectively”.

If the cube strengths given in this report are to be used for acceptance in accordance with SABS 0100-2 {or any other specification with similar requirements to those
of SABS 0100-2) then the above requirements must be complied with otherwise, acceptance based on cube strengths using the results given in this report, cannot be
made

ALL CUBES ARE TESTED IN ACCORDANCE WITH SABS STM 863

W&;—/ The results relate only to the items tested.

The test report shall not be reproduced except in full, without approval of Contest

CONTEST

Reported on: 22 January 2015 at 14:07 Page1of2



CONTEST

Concreies Technolagy Services

P.Q. Box 1675, HILLCREST, 3650
TEL: (031)700-9394 FAX: (0311700-9342

ATTENTION Blessing Mbatha TEL NO:

COMPANY: Franki Africa FAX NO:

REPORT No: 5794 CELL NO:

PROIECT: KZNOOT72 EMAIL: blessing.mbatha@franki.co.za

tiko rajcoomar@franki.co.za
CONCRETE CUBE REPORT
Jeb Date cast Specimen Data Date Rec Cube Customer Testdate {Test | Problem Dimensions Mass Compressive
number number marking age code mmxmmxmm | {kg) Strength
days Load (k)| MPa

Data reported here for Job number 14007203

Data reported here for job number 14007293 replaces that in report numbers 4941, 5201, 5416, 5711 and 5728

made after itsue of repert numbers 4941, 5201, 3418, 5711 and 5728

15000092 | 28 Nov 14| Cust Ref: None | 154an15 | 15000455 | Berth 203 155an15 | 48 {o,11 | 100 100} 100 |1.930 | 4s0.0 | 460 |
Data reportet here for Job humber 15000092 contains matertal amendements made after issue of repart numbers 5711 and 57268
Data reported here for job number 15000092 replaces 1hat i tepoit numbers 5711 and 5728
15000091 | 06 Dec 14| Cust Ref: Berth 203 | 15 tan 15 | 15000453 | Dowel Grout | 15Jan15 | 40 | 9,11 10| 100] 100 |2.060 | 6749 | 675
DN DBN 1803 Berth 203
06 Dec 14 15 Jan 15 | 15000454 | Dowel Grout | 15Jan15 | 40 | 9,11 100 100 [ 100 [2.085 | €688 | 670
Berth 203
06 Dec 14 15 Jan 15 | 15000455 | Dowel Grout | 15Jan15 | 40 | 9,11 100 | 100 100 [z080 | 5451 | 545
Berth 203
06 Dec 14 15 fan 15 | 15000456 | Dowel Grout | 15Jan15 | 40 | 9,11 100 | 100 | 200 [2.095 | 6289 | &30
Berth 203
06 Dec 14 15 Jan 15 | 15000457 | Dowel Grout | 15Jan15 | 40 | 2,11 100 | 100 | 100 |2.065 | 467 | 645
Berth 203
06 Dec 14 15 Jan 15 | 15000458 | Dowel Grout | 15Jan15 | 40 | 9,11 100 | 100 | 100 |2.055 | 6408 | 4.0
Berth 203

Reason slump figures not required: Not Given

Data reported here for fob number 15000091 contains matertal amendments made atter issue of report numbers 5711 and 5728
Data reported here for job number 15000091 replaces that in report numbers 5711 and 5728

PROBLEM CODES

!'.'1 Cube heneycombed/void-é&_-z Cube damaged 3 Cube mass low 4 Abnormal cube fallure mode 5 Cube dimensinnally;'ﬁ-n-n-standard 6 Test resuil.s.tow strength 7 |

[ Test results exceeds allowe

d variance 8 Cubes recelved and tested dry @ Nen-std test, SABS requires 3 cubes/ set/ test age 10 See attached photo's 11 No concrete

_ﬂ;iﬁcatlon given to Contest 12 t-!l_gh varlance of test results

Contest cured cubes, where possible and conducted strength testing on cubes, however, Contest was not involved In any processes that were outside its scope
of work, as defined by the customer. Such processes may have included sampling concrete, making, transporting and curing of cubes, as relevant., Cubes were
cured by Contest from date received to date tested, as relevant

SABS 0100-2, clause 3.5.4, states; "valid test result: the average result obtained from three test cubes of concrete that have been tested in accordance with SABS
method 863, with the additional reulrement that curing water must be maintained at a temperature between 22 deg Cand 25 deg C".

SABS 0100-2, clause 14.3.1.4, states: “The cubes shali be tested in accordance with SABS method 863. Three cubes shall be tested for acceptance at the age
specified, which Is usually 28 days. For prestressed concrete, sets of three cubes shall be tested at 3 days. Sets of three cubes may be tested at other ages for
information”.

SABS method 863, clause 4, states: "Obtaln samples of concrete and prepare and cure a set of three test specimens, as described in the relevant clauses of SABS
method 862-3, respectively™.

If the cube strengths given In this report are to be used for acceptance in accordance with SABS 0100-2 {or any other specification with similar reguirements to those
of SABS 0100-2) then the above requirements must be complied with otherwise, acceptance based on cube strengths using the results given in this report, cannot be

made

%‘7’5&;——-

CONTEST

Reported on: 22 January 2015 at 14.07

ALL CUBES ARE TESTED IN ACCORDANCE WITH SABS STM 863

The results relate only to the items tested.
The test report shall not be reproduced except in full, without approval of Contest
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Anchor Stressing Equipment

o

Stressing Head / Jacking Head

Jack

Jacking Box

Lock-off Head

Jacking Box Spacer

Pressure guages replacing
Load Cell

Anchor stressing equipment — Anchor 1a & 4, head-on view
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D2
(out of view) 2

D1

Hydraulic Jack

hydraulic pump

<

- ,

Anchor stressing equipﬁet — Anchor 5, side view

Jacking Head /
Stressing Head
(out of view)

Jack

Load Cell (LC)

Lock-off Head

Jacking Box

Lock-off spacers

Jacking box
spacers

Reaction Beam

Anchor stressing equipment — Anchor 5, head-on view
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Summary of anchor stressing measurement stations

Measurement Station Description AOla A04 AO05
P1 Pressure gauge 1 Jacking pressure measured at 0.5 MPa demarcation Y Y Y
P2-P3-P4 | Pressure gauge 2,3 and 4 Jacking pressure measured at 2.0 MPa demarcation Y Y N
LC Load cell Direct measure of load, shown on digital display to 0.5 kN N N Y
D1-D2 Dial gauge 1 and 2 Tendon displacement measured to 0.01 mm accuracy with Y Y Y
dial gauge
D3 Dial gauge 3 Displacement of reaction beam at jacking end. Measured Y Y Y
with dial gauge to 0.01 mm accuracy.
L1-L2 Dumpy level 1 and 2 Vertical displacement of reaction beam dywidag stays at Y Y Y
quay wall end. Measured with dumpy level to 1.0 mm
accuracy
L3 Dumpy level 3 Vertical displacement of reaction beam at jacking end. Y Y Y
Measured with dumpy level to 1.0 mm accuracy.
B1 Below beam tendon marker | Extension of tendon measured from casing to duct tape Y Y N
displacement marker with tape measure. 1.0 mm accuracy
R1 Lock-off head displacement | Displacement of lock-off head from reaction beam. Y Y N
Measure with vernier to 0.1 mm accuracy
J1 Jack stroke Displacement of hydraulic jack measured with vernier to Y Y N
1.0 mm accuracy

P1=25.8 MPa

P1 — Pressure gauge 1
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e

P2 =16 MPa P3 =16.4 MPa

P2-P3-P4 - Pressure gauges 2, 3 and 4

B)

LC — Load cell and digital display

The load cell was faulty and so was excluded during stressing of Anchor 1a and 4.
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D1-D2 - Dial gauges 1 and 2

The dial gauges are positioned on an independent stand. D1 and D2 measure tendon extension at the stressing head. The dial
gauges used had a travel of 50 mm. This necessitated resetting every 50mm. Rotation of the stressing head is seen in image B). This
is the result of elastic unwinding of the tendon cables under load.
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L1-L2 — Dumpy level station L1 and L2

Displacement of the dywidag bars was measure using a dumpy level.

L3, D3 and B1

L3 — dumpy level station L3
D3 — dial gauge D3, measuring reaction beam deflection
B1 — Duct tape marker on anchor tendons.
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R1 - Lock-off head displacement

Lift off pressure of the lock-off head was recorded when displacement was sufficient to allow a business card to be slid into the gap.

J1 - Jack stroke measurement

Extension of the hydraulic jack was recorded using a vernier.
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ANCHOR A0la RAW DATA

Cycle Description Date Time P1 P2 P3 P4 D1 D2 D3 L1 L2 L3 B1 R1 1
MPa MPa MPa MPa mm mm mm mm mm mm mm mm mm

1 |5% Seating Load - 4MPa 2015/07/17 3.7 3.7 3.7 3.7 X X X X X X 139.00 X X
1 |Zero Reading 2015/07/20 09:30 0.5 0.0 0.0 0.0 1.02 1.32 15.78 141 143 201 147.00 0.00 2.50
1 [Lift Off 2015/07/20 35 35 3.5 35 2.34 2.58 15.85 141 143 201 148.00 0.35 X
1 |5% 1 min 2015/07/20 4.3 4.4 4.4 4.4 4.70 4.98 16.13 141 143 201 150.00 4.00 11.50
1 |10% 0 min 2015/07/20 8.5 8.4 8.4 7.6 35.36 35.18 18.83 141 143 205 178.00 37.40 43.00
1 ]10% 1 min 2015/07/20 8.4 8.2 8.4 7.6 35.35 35.15 18.83 141 143 205 178.00 37.40 43.00
1 |Up Reset 2015/07/20 0.05 1.15
1 |15% 0 min 2015/07/20 13.0 13.0 13.0 11.8 27.81 28.75 20.63 141 143 208 205.00 66.00 72.50
1 |15% 1 min 2015/07/20 12.8 12.8 13.0 11.8 27.79 28.73 20.63 141 143 208 205.00 66.00 72.50
1 |Up Reset 2015/07/20 1.99 0.41
1 |20% 0 min 2015/07/20 17.4 16.6 17.4 16.0 29.30 27.93 22.02 141 142 209 231.00 93.80 10.80
1 |20% 1 min 2015/07/20 17.4 16.6 17.4 16.0 29.29 27.93 22.02 141 142 209 231.00 93.80 10.80
1 |20% 5 min 2015/07/20 16.8 16.2 17.0 16.0 29.31 27.93 22.03 141 142 209 231.00 93.80 10.80
1 |20% 10 min 2015/07/20 16.6 16.0 16.8 15.8 29.34 27.98 22.03 141 142 209 231.00 93.80 10.80
1 |20% 15 min 2015/07/20 16.5 16.0 16.8 15.8 29.39 28.05 22.03 141 142 209 231.00 93.80 10.80
1 |15% 0 min 2015/07/20 12.8 12.4 12.8 11.8 11.16 9.78 21.34 141 142 209 214.00 75.00 81.50
1 |15% 1 min 2015/07/20 12.8 12.4 12.8 11.8 11.20 9.80 21.34 141 142 209 214.00 75.00 81.50
1 |[Down Reset 2015/07/20 48.69 49.81
1 |10% 0 min 2015/07/20 9.0 8.6 8.8 8.8 21.30 22.82 20.05 141 142 205 187.00 47.50 53.00
1 ]10% 1 min 2015/07/20 9.0 8.6 8.8 8.8 21.34 22.85 20.50 141 142 205 187.00 47.50 53.00
2 [5% 0 min 2015/07/20 5.5 6.0 6.0 5.8 h h 18.22 141 142 205 165.00 22.50 28.00
2 [5%1min 2015/07/20 5.5 6.0 6.0 5.8 h h 18.22 141 142 205 165.00 22.50 28.00
2 |Down Reset 2015/07/20 1.10 0.51 18.22
2 [15% 0 min 2015/07/20 13.0 13.0 12.8 11.8 44.34 43.53 20.85 141 142 205 206.00 67.00 74.00
2 [15% 1 min 2015/07/20 12.8 12.8 13.0 11.8 44.40 43.55 20.86 141 142 205 206.00 67.00 74.00
2 |Up Reset 2015/07/20 1.62 1.17
2 |20% 0 min 2015/07/20 17.5 17.2 17.8 16.2 29.92 29.78 22.00 141 142 210 233.00 96.00 104.00
2 [20% 1 min 2015/07/20 17.5 17.0 17.8 16.2 29.93 29.81 22.01 141 142 210 233.00 96.00 104.00
2 |Up Reset 2015/07/20 1.77 1.50
2 |25% 0 min 2015/07/20 21.0 20.8 21.2 20.0 24.12 24.06 23.79 143 143 210 256.00 118.00 127.00
2 [25% 1 min 2015/07/20 20.5 20.6 21.0 20.0 24.20 24.16 23.81 143 143 210 256.00 118.00 127.00
2 [Stop Up 0 min 2015/07/20 25.0 24.6 25.4 24.0 48.26 48.57 23.65 143 143 210 278.00 142.80 152.00
2 [Stop Up 1 min 2015/07/20 24.5 24.4 25.0 24.0 48.27 48.58 23.65 143 143 210 278.00 142.80 152.00
2 |Up Reset 2015/07/20 0.05 1.53
2 [35% 0 min 2015/07/20 31.0 30.4 30.6 30.0 35.00 37.14 24.88 143 144 213 313.00 177.00 190.00
2 [35% 1 min 2015/07/20 31.0 30.4 30.6 30.0 35.02 37.15 24.88 143 144 213 313.00 177.00 190.00
2 [35%5 min 2015/07/20 30.5 30.0 30.2 30.0 35.01 37.15 24.89 143 144 213 313.00 177.00 190.00
2 |35% 10 min 2015/07/20 30.5 30.0 30.2 30.0 35.02 37.18 24.89 143 144 213 313.00 177.00 190.00
2 |35% 15 min 2015/07/20 30.5 30.0 30.0 30.0 35.04 37.19 24.90 143 144 213 313.00 177.00 190.00
2 |Stop down 0 min 2015/07/20 215 21.2 21.8 21.0 0.95 2.80 21.14 143 143 210 280.00 143.00 154.00
2 |Stop down 1 min 2015/07/20 22.0 216 22.0 21.0 0.95 2.80 21.14 143 143 210 280.00 143.00 154.00
2 |Down Reset 2015/07/20 48.66 48.10
2 |Stop down 0 min 2015/07/20 15.0 14.4 14.8 14.0 0.63 0.70 22.80 96 98 165 233.00 95.00 103.00
2 |Stop down 1 min 2015/07/20 15.0 14.4 14.8 14.0 0.62 0.71 22.80 96 98 165 233.00 95.00 103.00
2 |Down Reset 2015/07/20 48.60 49.70
2 |Stop down 0 min 2015/07/20 8.0 8.0 8.0 7.0 0.26 1.68 20.30 96 98 163 186.00 46.00 55.00
2 |Stop down 1 min 2015/07/20 8.0 8.0 8.0 7.0 0.26 1.65 20.30 96 98 163 186.00 46.00 55.00
2 |Down Reset 2015/07/20 48.46 49.65
3 [5% 0 min 2015/07/20 4.8 5.0 5.0 3.8 24.80 27.00 18.37 96 98 160 165.00 23.00 29.40
3 [5% 1min 2015/07/20 17:22 4.8 5.0 5.0 3.8 24.86 27.00 18.37 96 98 160 165.00 23.00 29.40
3 [Next day start (5% 920 min) 2015/07/21 08:44 5.0 5.0 5.2 4.2 25.64 26.75 18.21 138 138 124 165.00 22.70 29.00
3 [Stop Up 0 min 2015/07/21 9.0 8.8 9.0 7.8 47.30 48.45 20.05 138 138 124 184.00 45.00 52.00
3 |[Stop Up 1 min 2015/07/21 9.0 8.8 9.0 7.8 47.30 48.45 20.05 138 138 124 184.00 45.00 52.00
3 |UpReset 2015/07/21 1.20 2.35
3 [Stop Up 0 min 2015/07/21 16.5 16.0 16.4 15.4 46.35 48.72 22.35 137 137 128 229.00 92.00 100.50
3 |[Stop Up 1 min 2015/07/21 16.0 15.8 16.2 15.0 46.35 48.72 22.38 137 137 128 229.00 92.00 100.50
3 |Up Reset 2015/07/21 1.62 0.86
3 [Stop Up 0 min 2015/07/21 19.5 19.4 19.8 19.0 22.21 21.57 22.99 136 136 129 250.00 113.00 121.80
3 |Up Reset 2015/07/21 1.88 2.20
3 [Stop Up 0 min 2015/07/21 27.5 26.8 27.4 26.2 47.82 48.26 24.21 136 136 129 294.00 158.00 170.00
3 [Stop Up 1 min 2015/07/21 27.0 26.8 27.4 26.2 47.86 48.28 24.21 136 136 129 294.00 158.00 170.00
3 |Up Reset 2015/07/21 1.25 1.63
3 |Pressure Spike 2015/07/21 40.0 26.41
3 |35% 0 min (Release P) 2015/07/21 325 31.8 322 31.0 30.35 29.36 25.04 136 136 130 321.00 187.00 197.00
3 [35% 1 min 2015/07/21 325 31.8 322 31.0 30.35 29.36 25.04 136 136 130 321.00 187.00 197.00
3 [35% 5 min 2015/07/21 325 31.8 322 31.0 30.30 29.32 25.04 136 136 130 321.00 187.00 197.00
3 |35% 10 min 2015/07/21 325 31.8 322 31.0 30.28 29.32 25.04 136 136 130 321.00 187.00 197.00
3 [35% 15 min -> lower onto spacers 2015/07/21 325 31.8 322 31.0 30.26 29.31 25.04 136 136 130 321.00 187.00 197.00
3 |Lift Off 2015/07/21 11:09 30.0 29.6 29.8 29.0 26.05 26.88 24.94 136 136 130 318.00 183.00 196.00
3 |Reset stressing head 2015/07/21 0.0 0.0 0.0 0.0 X X 24.93 136 136 130 315.00 181.00 0.00
4 |Lift Off 2015/07/21 29.5 28.8 29.2 28.2 X X 25.11 136 136 130 318.00 183.00 14.00
4 |Re-install D Gauges 2015/07/21 12:40 29.0 28.6 29.0 28.0 0.45 1.02 25.14 136 136 130 318.00 183.00 14.00
4 |Stop Up O min 2015/07/21 36.5 36.0 36.2 36.5 46.38 46.40 26.38 136 136 130 360.00 228.00 61.00
4 |Stop Up 1 min 2015/07/21 36.5 36.0 36.2 36.5 46.42 46.41 26.39 136 136 130 360.00 228.00 61.00
4 |Up Reset 2015/07/21 13:27 1.42 0.78
4 |50% 0 min 2015/07/21 425 41.6 42.0 41.6 43.38 43.33 27.52 135 135 130 401.00 272.00 105.00
4 |50% 1 min 2015/07/21 425 41.6 42.0 41.6 43.38 43.31 27.54 135 135 130 401.00 272.00 105.00
4 |50% 5 min 2015/07/21 42.0 41.2 42.0 41.4 43.38 43.27 27.54 135 135 130 401.00 272.00 105.00
4 |50% 10 min 2015/07/21 42.0 40.6 41.8 40.8 43.44 43.35 27.54 135 135 130 402.00 271.00 105.00
4 |50% 15 min 2015/07/21 41.5 40.4 414 40.6 43.53 43.46 27.53 135 135 130 402.00 271.00 105.00
4 |Stop down 0 min 2015/07/21 33.0 32.2 32.8 324 1.72 1.37 26.85 135 135 130 363.00 230.00 62.00
4 |Stop down 1 min 2015/07/21 33.0 32.2 33.0 324 1.68 1.34 135 135 130 363.00 230.00 62.00
4 |Down Reset 2015/07/21 48.68 48.27
5 |Stop down 0 min 2015/07/21 26.0 25.0 25.8 24.8 1.73 1.42 26.21 135 135 129 316.00 184.00 14.50
5 |Stop down 1 min 2015/07/21 26.0 25.0 25.8 24.8 1.74 1.43 26.20 135 135 129 316.00 184.00 14.50
5 |[Stop Up 0 min 2015/07/21 35.5 34.6 35.2 34.6 47.73 47.80 26.83 136 136 130 360.00 229.00 61.00
5 [Stop Up 1 min 2015/07/21 35.0 34.2 35.0 34.4 47.75 47.80 26.84 136 136 130 360.00 229.00 61.00
5 |Up Reset 2015/07/21 14:55 0.92 0.20
5 |[Stop Up 0 min 2015/07/21 42.0 41.0 42.0 41.6 45.28 44.96 27.60 136 136 131 403.00 274.00 107.50
5 [Stop Up 1 min 2015/07/21 425 41.0 42.0 41.6 45.30 44.90 27.62 136 136 131 403.00 274.00 107.50
5 |Up Reset 2015/07/21 0.25 0.78
5 |[Stop Up 0 min 2015/07/21 49.5 48.0 49.0 48.6 46.82 47.82 28.61 136 136 132 449.00 319.00 154.00
5 [Stop Up 1 min 2015/07/21 49.0 48.0 48.6 48.0 46.84 47.82 28.62 136 136 132 449.00 319.00 154.00
5 |Up Reset 2015/07/21 0.24 2.95
5 |[65% 0 min 2015/07/21 54.5 53.6 54.2 54.0 39.13 42.48 29.47 136 136 133 487.00 360.00 197.00
5 |[65% 1 min 2015/07/21 54.5 53.4 54.2 53.8 39.11 42.46 29.52 136 136 133 487.00 360.00 197.00
5 |[65% 5 min 2015/07/21 54.5 53.4 54.0 53.8 39.13 42.46 29.52 136 136 133 487.00 360.00 197.00
5 |65% 10 min 2015/07/21 54.5 53.4 54.0 53.8 39.13 42.59 29.53 136 136 133 487.00 360.00 197.00
5 |65% 15 min 2015/07/21 16:50 54.2 53.2 54.0 53.8 39.13 42.61 29.54 136 136 133 486.00 360.00 197.00
5 [Next day start (65% 1140 min) 2015/07/22 11:44 48.8 47.8 48.4 48.0 39.07 42.57 29.60 174 173 170 485.00 360.00 197.00
5 |Stop down 0 min 2015/07/22 44.0 42.8 43.6 43.0 11.45 14.88 29.01 174 173 170 460.00 331.00 166.00
5 |Stop down 1 min 2015/07/22 44.0 42.8 43.6 43.0 11.45 14.88 29.01 174 173 170 460.00 331.00 166.00
5 |Down Reset 2015/07/22 48.44 47.70
5 |Stop down 0 min 2015/07/22 375 36.8 374 36.8 6.75 6.35 28.28 174 173 169 420.00 291.00 124.00
5 |Stop down 1 min 2015/07/22 38.0 37.0 37.6 37.0 0.73 6.35 28.28 174 173 169 420.00 291.00 124.00
5 |Down Reset 2015/07/22 34.16 34.82
6 |Stop down 0 min 2015/07/22 35.0 34.0 34.6 34.0 13.88 14.69 27.94 174 174 168 400.00 271.00 105.00
6 |Stop down 1 min 2015/07/22 35.0 34.0 34.6 34.2 13.86 14.68 27.94 174 174 168 400.00 271.00 105.00
6 |Lift off - 3 more spacers 2015/07/22 375 36.6 37.0 36.6 17.30 18.26 27.97 174 174 168 404.00 274.00 109.00
6 |Jack down 2015/07/22 13:33 0.0 0.0 0.0 0.0 8.17 7.80 26.80 174 174 168 402.00 273.00 98.00
6 |Reset stressing head 2015/07/22 0.0 0.0 0.0 0.0 0.58 0.40 27.79 174 174 168 402.00 273.00 0.00
6 |lift off 2015/07/22 375 36.6 27.0 36.6 11.25 11.25 28.14 174 174 168 403.00 276.00 18.00
6 |Lower to 20MPa for the day 2015/07/22 20.0 20.0 remove dial gauges
6 |nextday 2015/07/23 07:51 100 100 94 403.00 275.00 15.00
6 |lift off 2015/07/23 375 36.6 37.0 36.6 1.08 0.42 25.91 100 100 94 403.00 275.00 18.00
6 [Stop Up 0 min 2015/07/23 455 44.0 44.6 44.2 47.36 47.19 26.48 100 100 94 448.00 323.00 66.00
6 [Stop Up 1 min 2015/07/23 45.0 44.0 44.6 44.2 47.44 47.20 26.48 100 100 94 448.00 323.00 66.00
6 |Up Reset 2015/07/23 08:38 0.88 0.86
6 [Stop Up 0 min 2015/07/23 52.5 51.4 52.0 51.8 46.85 47.02 27.30 99 99 95 492.00 369.00 114.00
6 [Stop Up 1 min 2015/07/23 52.5 51.4 52.0 51.8 46.83 47.05 27.34 99 99 95 492.00 369.00 114.00
6 |Up Reset 2015/07/23 09:14 1.11 0.96
6 [65% 0 min 2015/07/23 56.5 55.4 56.0 55.8 25.63 26.22 27.91 98 98 95 516.00 394.00 138.00
6 [65% 1 min 2015/07/23 56.5 55.4 56.0 55.8 25.64 26.22 27.93 98 98 95 516.00 394.00 138.00
6 [Stop Up 0 min 2015/07/23 59.0 57.8 58.4 58.2 46.22 45.55 28.44 98 98 95 537.00 415.00 162.00
6 [Stop Up 1 min 2015/07/23 58.5 57.8 58.2 58.0 46.45 47.51 28.48 98 98 95 537.00 415.00 162.00
6 |Up Reset 2015/07/23 0.46 1.11
6 |[Tendon FAILURE!!! 2015/07/23 60.0 X 60.0 X X X X X 100 98 451.00 X X
6 |at Zero load 2015/07/23 0.0 0.0 0.0 0.0 X X X X X X 415.00 X X




ANCHOR A04 RAW DATA

Cycle Description Date Time P1 P2 P3 P4 D1 D2 D3 L1 L2 L3 B1 R1 J1
MPa MPa MPa MPa mm mm mm mm mm mm mm mm mm

1 |Beamin place - no load 2015/06/09 14:40 0.00 0.00 0.00 0.00 0.99 2.29 1.12 79.00 70.00 111.00 205.00 na na
1 |First LIFT OFF 2015/06/09 14:45 3.80 X 3.80 X X X X X X X X na na
1 |5% Seating Load - 4MPa 2015/06/09 14:51 4.40 4.30 4.30 3.80 10.18 11.60 1.74 79.00 71.00 118.00 213.00 na na
1 |10% 0 min 2015/06/09 8.70 8.10 8.10 7.40 36.42 37.32 3.32 79.00 71.00 120.00 236.00 na na
1 |10% 1 min 2015/06/09 8.40 8.10 8.10 7.40 36.42 37.32 3.32 79.00 71.00 120.00 236.00 na na
1 |UpReset 2015/06/09 8.40 1.65 0.76 3.30 na na
1 |15% 0 min 2015/06/09 13.00 12.80 12.80 11.90 31.69 30.32 5.96 79.00 71.00 122.00 263.00 na na
1 |15% 1 min 2015/06/09 15:36 12.50 12.40 12.40 11.80 31.69 30.32 5.96 79.00 71.00 122.00 263.00 na na
1 |Up Reset 2015/06/09 15:22 12.50 1.42 1.75

1 |20% 0 min 2015/06/09 17.40 16.80 17.20 16.00 30.06 30.10 6.42 79.00 71.00 124.00 290.00 na na
1 |20% 1 min 2015/06/09 15:36 17.40 16.80 17.20 16.00 30.08 30.12 6.42 79.00 71.00 124.00 290.00 na na
1 |20%5 min 2015/06/09 17.00 16.40 17.00 16.00 30.07 30.12 6.41 79.00 71.00 124.00 290.00 na na
1 ]20% 10 min 2015/06/09 17.00 16.20 17.00 16.00 30.11 30.17 6.39 79.00 71.00 124.00 290.00 na na
1 ]20% 15 min 2015/06/09 16.60 16.10 16.80 16.00 30.17 30.20 6.38 79.00 71.00 124.00 291.00 90.20 na
1 |15% 0 min 2015/06/09 13.00 12.80 12.80 12.40 12.30 12.42 6.28 79.00 71.00 124.00 273.00 70.70 na
1 |15% 1 min 2015/06/09 13.00 12.80 12.80 12.40 12.30 12.42 6.28 79.00 71.00 124.00 273.00 70.70 na
1 |Down Reset 2015/06/09 13.20 49.04 48.53

1 |10% 0 min 2015/06/09 8.70 9.60 9.60 9.00 25.40 25.45 6.28 79.00 71.00 119.00 250.00 X na
1 |10% 1 min 2015/06/09 9.70 9.60 9.60 9.00 25.40 25.45 6.28 79.00 71.00 119.00 X X na
2 5% 0 min 2015/06/09 5.40 5.00 5.00 4.40 1.68 1.65 6.28 79.00 71.00 119.00 215.00 19.00 na
2 |5% 1min 2015/06/09 16:15 5.50 5.00 5.00 4.40 1.68 1.65 6.28 79.00 71.00 119.00 220.00 18.60 na
2 |New Day Reset all D & L gauges 2015/06/10 08:10 5.50 5.50 5.60 4.60 1.67 0.80 0.80 62.00 54.00 102.00 220.00 18.20 na
2 |15% 0 min 2015/06/10 13.20 13.00 13.00 12.00 49.75 47.65 3.04 62.00 54.00 104.00 267.00 68.00 na
2 |15% 1 min 2015/06/10 13.00 12.80 12.80 11.80 49.75 47.65 3.04 62.00 54.00 104.00 267.00 68.00 na
2 |Up Reset 2015/06/10 0.21 1.06

2 |20% 0 min 2015/06/10 18.00 17.80 18.00 16.60 32.04 32.68 4.71 60.00 51.00 105.00 296.00 100.40 na
2 |20% 1 min 2015/06/10 18.00 17.80 18.00 16.60 32.04 32.68 4.71 60.00 51.00 105.00 296.00 100.40 na
2 |Up Reset 2015/06/10 1.18 1.00

2 |25% 0 min 2015/06/10 09:20 22.00 21.80 21.80 20.80 25.42 24.74 5.90 60.00 51.00 102.00 317.00 124.00 na
2 |25% 1 min 2015/06/10 21.60 21.80 21.80 20.80 25.40 24.72 5.90 60.00 51.00 102.00 317.00 124.00 135.00
2 |30% 0 min 2015/06/10 09:31 26.10 25.40 25.60 24.80 49.12 48.12 7.09 60.00 51.00 108.00 340.00 147.60 158.00
2 |30% 1 min 2015/06/10 26.00 25.40 25.60 24.80 49.12 48.10 7.09 60.00 51.00 108.00 340.00 147.60 158.00
2 |30%5 min 2015/06/10 25.80 25.40 25.60 24.60 49.06 48.04 7.09 60.00 51.00 108.00 340.00 147.60 158.00
2 |30% 10 min 2015/06/10 26.00 25.20 25.60 24.60 49.01 47.96 7.17 60.00 51.00 108.00 340.00 147.60 158.00
2 |30% 15 min 2015/06/10 26.00 25.20 25.60 24.60 48.98 47.92 7.22 60.00 51.00 108.00 340.00 147.50 158.00
2 |20% 0 min 2015/06/10 17.50 17.60 17.80 17.00 12.23 11.39 6.94 60.00 51.00 108.00 304.00 110.65 120.00
2 |20% 1 min 2015/06/10 18.00 17.80 18.00 17.20 12.23 11.40 6.94 60.00 51.00 106.00 304.00 110.65 120.00
2 |Down Reset 2015/06/10 49.00 48.59

2 |10% 0 min 2015/06/10 9.00 9.50 9.50 9.00 0.00 0.00 2.61 60.00 51.00 103.00 245.00 47.20 55.00
2 |10% 0 min 2015/06/10 9.00 9.50 9.50 9.00 10.50 9.00 2.61 60.00 51.00 103.00 245.00 47.20 55.00
2 |10% 1 min 2015/06/10 9.50 9.50 9.50 9.00 10.50 9.00 2.61 60.00 51.00 103.00 245.00 47.20 55.00
2 |Down Reset 2015/06/10 49.90 48.45

3 |5%0min 2015/06/10 4.50 4.20 4.20 3.80 16.20 15.32 0.81 60.00 51.00 100.00 212.00 12.00 19.00
3 |5% 1 min 2015/06/10 4.50 4.20 4.20 3.80 16.20 15.32 0.81 60.00 51.00 100.00 212.00 12.00 19.00
3 |10% 0 min 2015/06/10 10.00 9.60 9.40 8.40 49.25 47.91 2.64 60.00 51.00 102.00 246.00 41.40 53.65
3 |10% 0 min 2015/06/10 9.60 9.60 9.40 8.40 49.25 47.88 2.64 60.00 51.00 102.00 246.00 41.40 53.65
3 |Up Reset 2015/06/10 1.64 1.34

3 |20% 0 min 2015/06/10 17.00 16.50 16.40 15.80 48.26 47.64 5.25 60.00 51.00 105.00 289.00 94.00 102.80
3 |120% 1 min 2015/06/10 16.80 16.20 16.40 15.80 48.26 47.64 5.25 60.00 51.00 105.00 289.00 94.00 102.80
3 |Up Reset 2015/06/10 0.10 0.10

3 |30% 0 min 2015/06/10 25.00 24.60 25.00 23.80 48.62 47.90 7.33 60.00 51.00 108.00 335.00 142.50 153.00
3 |130% 1 min 2015/06/10 25.00 24.40 24.60 24.00 48.60 47.88 7.33 60.00 51.00 108.00 335.00 142.50 153.00
3 |UpReset 2015/06/10 0.60 1.60 7.33

3 135% 0 min 2015/06/10 30.00 29.40 29.40 28.80 29.40 30.41 8.63 60.00 51.00 110.00 363.00 170.00 182.00
3 |35% 1 min 2015/06/10 30.00 29.00 29.20 28.60 29.40 30.38 8.64 60.00 51.00 110.00 363.00 170.00 182.00
3 |Up Reset 2015/06/10 12:03 2.64 1.95

3 |40% 0 min 2015/06/10 34.00 34.00 34.60 34.00 15.95 15.25 9.20 60.00 51.00 110.00 375.00 182.00 195.00
3 |40% 1 min 2015/06/10 35.00 34.00 34.60 34.00 15.95 15.25 9.20 60.00 51.00 110.00 375.00 182.00 195.00
3 |40% 5 min 2015/06/10 35.00 34.00 34.40 34.00 15.91 15.18 9.21 60.00 51.00 110.00 375.00 182.00 195.00
3 |40% 10 min 2015/06/10 35.00 34.00 34.40 34.00 15.86 15.10 9.21 60.00 51.00 110.00 375.00 182.00 195.00
3 |40% 15 min 2015/06/10 12:35 35.00 34.00 34.40 34.00 15.85 15.05 9.21 60.00 51.00 110.00 375.00 183.00 195.00
3 [Lunch Break 2015/06/10 13:36 30.00 28.60 28.60 29.00 0.62 14.00 8.05 60.00 51.00 110.00 375.00 182.00 195.00
3 |Lower to 30% 2015/06/10 26.00 26.00 26.00 26.00 7.09 6.28 7.78 60.00 51.00 110.00 368.00 174.00 188.00
3 [Raise to about 40% 2015/06/10 13:50 34.00 X X X 0.65 0.64 9.10 60.00 51.00 110.00 375.00 182.00 196.00
3 |Lower onto spacers and LIFT OFF 2015/06/10 14:15 30.50 X X X X X X X X X 367.00 X X
3 [Stressing head re-seated 2015/06/10 15:42 0.00 0.00 0.00 0.00 2.06 0.11 8.03 X X X X X X
4 |LIFT OFF 2015/06/10 27.50 27.80 28.00 27.60 7.22 6.48 8.26 55.00 51.00 110.00 370.00 180.00 11.00
4 140% 0 min 2015/06/10 34.50 33.80 34.00 33.60 46.85 45.85 9.63 55.00 51.00 110.00 406.00 219.00 50.00
4 140% 1 min 2015/06/10 34.50 33.60 33.90 33.80 46.85 45.85 9.64 55.00 51.00 110.00 406.00 219.00 50.00
4 |Up Reset 2015/06/10 1.05 0.60

4 145% 0 min 2015/06/10 39.50 38.40 39.00 38.20 35.38 34.73 10.79 60.00 51.00 113.00 438.00 253.00 85.00
4 145% 1 min 2015/06/10 39.00 38.40 39.00 38.20 35.38 34.73 10.79 60.00 51.00 113.00 438.00 253.00 85.00
4 |Up Reset 2015/06/10 16:33 1.59 0.80

4 150% 0 min 2015/06/10 43.80 42.20 43.00 42.40 30.00 28.66 11.65 60.00 51.00 114.00 465.00 282.00 114.00
4 |50% 1 min 2015/06/10 43.80 42.20 43.00 42.40 30.05 28.66 11.67 60.00 51.00 114.00 465.00 282.00 114.00
4 |50% 5 min 2015/06/10 43.80 42.20 43.00 42.40 30.08 28.66 11.68 60.00 51.00 114.00 465.00 282.00 114.00
4 |50% 10 min 2015/06/10 43.20 41.60 42.40 41.80 30.08 28.64 11.68 60.00 51.00 114.00 465.00 282.00 114.00
4 [50% 15 min D Gauges on for night 2015/06/10 43.20 41.60 42.40 41.80 30.08 28.64 11.68 60.00 51.00 114.00 465.00 282.00 114.00
4 |50% many min Reset L guages 2015/06/11 10:12 43.20 40.80 41.20 41.00 29.30 28.97 12.01 na na na 465.00 282.00 1145.00
4 |50% many min 2015/06/11 12:23 43.50 42.00 42.40 42.00 29.09 28.54 12.31 na na na 465.00 282.00 1145.00
4 |50% many min 2015/06/11 12:59 43.50 42.00 42.40 42.00 28.99 28.37 12.32 125.00 150.00 180.00 465.00 282.00 1145.00
4 140% 0 min 2015/06/11 35.50 34.60 35.00 35.00 6.23 2.40 11.69 125.00 150.00 180.00 440.00 255.00 88.00
4 140% 1 min 2015/06/11 35.90 34.60 35.00 35.00 6.23 2.40 11.69 125.00 150.00 180.00 440.00 255.00 88.00
4 |Down Reset 2015/06/11 47.61 45.22

5 135% 0 min 2015/06/11 29.50 29.00 29.60 29.60 7.11 5.75 10.49 120.00 116.00 178.00 401.00 214.00 46.00
5 135% 1 min 2015/06/11 30.00 29.00 29.60 29.60 7.11 5.75 10.48 120.00 116.00 178.00 401.00 214.00 46.00
5 40% 0 min 2015/06/11 35.50 34.80 35.60 35.00 27.99 24.45 11.18 120.00 116.00 178.00 420.00 235.00 67.00
5 140% 1 min 2015/06/11 35.10 34.80 35.60 35.00 27.99 24.45 11.18 120.00 116.00 178.00 420.00 235.00 67.00
5 145% 0 min 2015/06/11 38.90 38.00 38.90 38.20 50.23 47.55 11.69 120.00 116.00 178.00 442.00 257.00 90.00
5 145% 1 min 2015/06/11 38.90 38.00 38.90 38.20 50.23 47.55 11.66 120.00 116.00 178.00 442.00 257.00 90.00
5 |Up Reset 2015/06/11 333 1.77

5 |50% 0 min 2015/06/11 44.50 43.20 43.80 43.60 38.24 36.59 12.40 120.00 116.00 180.00 475.00 292.00 126.00
5 |50% 1 min 2015/06/11 44.10 43.20 43.80 43.60 38.29 36.66 12.41 120.00 116.00 180.00 475.00 292.00 126.00
5 153% 0 min 2015/06/11 46.80 45.60 46.00 45.80 49.70 44.49 12.65 120.00 116.00 180.00 486.00 302.00 137.00
5 153% 1 min 2015/06/11 46.60 45.60 46.00 45.80 49.80 47.52 12.65 120.00 116.00 180.00 486.00 302.00 137.00
5 |Up Reset 2015/06/11 3.01 0.11

5 |55% 0 min 2015/06/11 49.00 48.60 48.00 48.80 15.77 12.91 12.91 120.00 115.00 180.00 497.00 315.00 149.00
5 155% 1 min 2015/06/11 48.90 48.60 48.00 48.80 15.78 12.92 12.92 120.00 116.00 180.00 497.00 315.00 149.00
5 160% 0 min 2015/06/11 52.50 51.00 51.80 52.20 39.52 36.45 13.53 120.00 115.00 180.00 521.00 340.00 174.00
5 160% 1 min 2015/06/11 52.50 51.00 51.80 52.20 39.59 36.47 13.53 120.00 115.00 180.00 521.00 340.00 174.00
5 160% 5 min 2015/06/11 15:02 52.20 50.80 51.60 51.80 39.61 36.49 13.53 120.00 115.00 180.00 521.00 340.00 174.00
5 |60% 10 min 2015/06/11 52.10 50.60 51.40 51.60 39.62 36.50 13.53 120.00 115.00 180.00 521.00 340.00 174.00
5 60% 15 min 2015/06/11 52.00 50.60 51.40 51.60 39.60 36.53 13.53 120.00 115.00 180.00 520.00 339.00 174.00
5 |46% Down Stop 2015/06/11 40.50 39.80 40.20 40.00 55.23 51.96 12.70 120.00 115.00 181.00 480.00 291.00 132.00
5 |Down Reset 2015/06/11 48.36 47.84

5 140% 0 min 2015/06/11 35.00 34.00 34.20 34.20 5.50 3.44 11.68 120.00 115.00 179.00 439.00 255.00 86.50
5 140% 1 min 2015/06/11 35.00 34.00 34.20 34.20 5.50 3.44 11.66 120.00 115.00 179.00 439.00 255.00 86.50
5 [Down Reset 2015/06/11 48.36 40.29

6 |35% 0 min 2015/06/11 30.40 29.40 30.00 29.60 17.15 8.39 10.38 120.00 115.00 178.00 408.00 222.00 54.00
6 |35% 1 min 2015/06/11 30.40 29.40 30.00 29.60 17.15 8.39 10.38 120.00 115.00 178.00 408.00 222.00 54.00
6 |43% Up Stop 2015/06/11 37.50 36.70 37.00 37.40 49.71 41.41 11.69 X X X 440.00 254.00 85.00
6 |Up Reset 2015/06/11 16:04 0.66 1.87

6 |52% Up Stop 2015/06/11 45.20 44.20 44.60 45.00 46.50 47.86 12.78 120.00 115.00 180.00 483.00 302.00 135.00
6 |Up Reset 2015/06/11 0.18 0.75

6 |55% 0 min 2015/06/11 16:28 47.50 46.00 46.40 47.00 10.23 10.80 12.93 120.00 115.00 180.00 493.00 313.00 146.00
6 [55% 10 min D Gauges on for night 2015/06/11 16:40 46.80 45.20 45.80 46.40 10.28 10.83 12.92 120.00 115.00 180.00 493.00 312.00 146.00
6 2015/06/12 08:15 43.20 41.80 42.20 42.40 10.13 10.77 12.86 94.00 90.00 154.00 494.00 312.00 145.50
6 |61% 0 min 2015/06/12 53.50 51.80 52.20 53.00 49.72 48.18 13.65 94.00 90.00 154.00 494.00 312.00 145.50
6 |61% 1 min 2015/06/12 09:03 53.20 51.80 52.20 52.60 49.74 48.21 13.66 94.00 90.00 154.00 532.00 352.00 187.00
6 |61% 25 min 2015/06/12 09:30 53.00 51.60 52.10 52.20 49.74 48.45 13.78 94.00 90.00 154.00 532.00 352.00 187.00
6 [Lower to Spacers - Card contact 2015/06/12 43.20 41.80 42.00 42.00 29.44 28.67 13.78 94.00 90.00 154.00 513.00 333.00 165.00
6 |LIFT OFF 2015/06/12 47.40 47.80 47.80 48.20 30.43 29.47 13.78 X X X X X X
6 [Pressure of - LOUD Noise 2015/06/12 0.00 X X X 11.85 X X X X X 510.00 X X
7 |LIFT OFF 2015/06/12 46.50 X 45.00 X X X X X X X 513.00 X X
7 |1 more spacer - Release onto spacer 2015/06/12 51.50 X 51.00 X X X X X X X 545.00 X X
7 |Jack-up to snap - two more snapped 2015/06/12 X X X X X X X X X X X X X
7 |Lowering to remove 2015/06/15 27.00 X X X X X X X X X 447.00 X X
7 |Lowering to remove 2015/06/15 18.50 X X X X X X X X X 357.00 X X
7 |Lowering to remove 2015/06/15 7.50 X X X X X X X X X 272.00 X X
7 |All LOAD off 2015/06/15 0.00 X X X X X X X X X 190.00 X X




ANCHOR 05 RAW DATA

Cycle Description Date Time P1 LC D1 D2 D3 L1 L2 L3 B1 R1 11
MPa kN mm mm mm mm mm mm not recorded for Anchor 5

1 |Take Base line 2015/02/18 0.00 0.00 0.00 0.00 0.00 182 189 185
1 |5p0 2015/02/18 7.20 181.50 2.62 2.62 1.05 182 189 185
1 |S5p1m 2015/02/18 7.20 177.50 2.62 2.62 1.05 182 189 185
1 |10p Om 2015/02/18 13.00 362.50 35.88 35.51 3.74 184 189 186
1 |10p 1m 2015/02/18 13.00 360.50 35.92 35.58 3.74 184 189 186
1 |Upreset 2015/02/18 13.00 360.50 1.25 1.41 3.74 184 189 186
1 |15pOm 2015/02/18 19.00 544.50 41.07 39.84 5.52 182 189 189
1 |15p1m 2015/02/18 19.00 541.50 41.07 39.85 5.53 182 189 189
1 |Upreset 2015/02/18 16.00 541.50 0.23 0.23 5.53 182 189 189
1 |20p0 2015/02/18 25.00 725.00 39.73 39.40 5.96 182 190 189
1 |20p5 2015/02/18 25.00 718.50 39.72 39.42 6.00 182 190 190
1 |20p 15 2015/02/18 24.50 715.50 39.72 39.42 6.05 182 192 190
1 |15pOm 2015/02/18 18.50 546.00 8.65 8.13 5.13 182 190 190
1 |15p1m 2015/02/18 19.00 547.50 8.65 8.17 5.14 182 190 188
1 |Reset down 2015/02/18 19.00 547.50 48.18 49.95 5.14 182 190 188
1 |10p Om 2015/02/18 12.50 362.50 9.00 10.44 4.52 182 190 188
1 |10p 1m 2015/02/18 12.50 362.50 9.00 10.44 4.52 182 190 188
1 |Reset down 2015/02/18 12.50 362.50 48.15 49.33 4.52 182 190 188
1 |SpOm 2015/02/18 7.00 172.00 9.57 10.20 2.58 182 189 185
2 |Sp1m 2015/02/18 7.00 175.00 9.57 10.24 2.59 182 189 185
2 |Pump up stop 2015/02/18 12.00 360.00 46.60 44.39 3.47 182 189 185
2 |Upreset 2015/02/18 12.00 360.00 0.53 0.56 3.47 X X X
2 |Pump up stop 2015/02/18 20.50 585.00 47.65 48.50 5.43 X X X
2 |Upreset 2015/02/18 20.50 585.00 1.48 1.68 5.43 X X X
2 |20p Om 2015/02/18 25.00 725.00 31.45 31.58 6.31 182 190 189
2 |20p1m 2015/02/18 25.00 720.50 31.45 31.56 6.31 182 190 189
2 |Upreset 2015/02/18 25.00 720.50 2.38 3.00 6.31 182 190 189
2 |25p Om 2015/02/18 31.50 906.00 41.32 42.02 7.50 182 189 190
2 |25p1m 2015/02/18 31.50 900.00 41.41 42.02 7.51 182 189 190
2 |Upreset 2015/02/18 31.50 900.00 1.80 1.24 7.51 182 189 190
2 |30p Om 2015/02/18 44.00 1047.00 32.53 31.14 8.41 182 189 190
2 |30P5m 2015/02/18 43.50 1037.50 32.53 31.13 8.43 182 189 190
2 |30p 15m 2015/02/18 43.00 1036.00 32.50 31.10 8.45 182 191 191
2 |Down Stop 2015/02/18 30.00 890.00 9.21 8.60 7.95 X X X
2 |Reset down 2015/02/18 30.00 890.00 50.00 49.10 7.95 X X X
2 |20p Om 2015/02/18 25.00 726.00 15.30 13.82 7.19 182 191 191
2 |20p 1m 2015/02/18 25.00 728.50 15.28 13.78 7.19 182 191 191
2 |Reset down 2015/02/18 25.00 728.50 49.50 49.22 7.19 182 189 190
2 |Down Stop 2015/02/18 18.50 525.00 7.00 7.90 5.83 X X X
2 |Reset down 2015/02/18 18.50 525.00 49.59 49.54

2 |10p Om 2015/02/18 13.00 361.50 14.60 13.98 4.22 182 189 188
2 |10p 1m 2015/02/18 13.50 363.00 14.60 13.98 4.22 182 189 188
2 |Reset down 2015/02/18 13.50 363.00 48.70 50.00

2 |SpOm 2015/02/18 7.50 181.00 11.74 11.39 2.29 182 192 186
2 |Sp1m 2015/02/18 8.00 185.50 11.74 11.39 2.29 182 192 186
3 |END OF DAY LOCK OFF 2015/02/18 8.00 186.00 11.74 11.39 2.29 182 192 186
3 |Base 2015/02/19 7.00 181.50 0.40 0.20 4.61 211 217 156
3 |Stop UP 2015/02/19 15.00 439.50 48.34 49.22 6.55 211 219 159
3 |Upreset 2015/02/19 15.00 436.00 1.96 0.60 6.55 211 219 159
3 |Stop UP 2015/02/19 22.50 667.00 49.61 48.05 8.80 211 219 160
3 28 mins Up reset 2015/02/19 20.00 659.00 1.51 0.28 8.87 X X X
3 |Stop UP 2015/02/19 30.50 890.00 48.59 47.58 10.49 212 219 161
3 |Upreset 2015/02/19 30.50 886.00 0.40 0.75 10.49 212 219 161
3 |30p Om 2015/02/19 35.50 1047.00 34.65 33.37 11.40 212 219 161
3 |30p5m 2015/02/19 35.50 1047.00 34.64 33.37 11.42 212 219 161
3 |30p 10m 2015/02/19 35.00 1047.00 34.64 33.41 11.43 212 219 161
3 |30p 15m 2015/02/19 35.00 1037.50 34.64 33.52 11.46 212 219 161
3 |Lock OFF 2015/02/19 849.00

4 [Base2 2015/02/23 1.00 51.50 1.65 1.74 7.74 194 201 105
4 |LIFT OFF TEST 2015/02/23 27.00 877.00 7.18 8.17 7.77 199 201 104
4 (30p Om 2015/02/23 34.00 1088.00 46.78 46.78 8.92 200 201 104
4  |Upreset 2015/02/23 34.00 1088.00 1.52 0.14 8.92 200 201 104
4  [35p0Om 2015/02/23 40.00 1269.00 38.72 38.15 9.44 200 201 104
4 [35p1m 2015/02/23 40.00 1263.50 38.72 38.15 9.44 200 201 104
4 |Upreset 2015/02/23 40.00 1263.50 1.25 1.16 9.44 200 201 104
4 |40p Om 2015/02/23 45.50 1450.50 34.48 34.15 10.24 200 201 104
4 |40p 5m 2015/02/23 45.00 1437.50 34.64 34.18 10.27 200 201 104
4 |40p 15m 2015/02/23 45.00 1433.00 34.64 34.15 10.30 200 201 104
4 |Down Stop 2015/02/23 38.10 1233.00 6.35 5.70 X 200 201 104
4 |Reset down 2015/02/23 38.10 1233.00 49.11 49.81 X 200 201 104
4 (30p Om 2015/02/23 33.50 1089.00 19.05 19.46 X 195 201 104
4  (30p1m 2015/02/23 33.50 1092.00 19.05 19.44 X 195 201 104
4 [Reset down 2015/02/23 33.50 1092.00 49.35 45.28 X 195 201 104
4 |"Lift off" - 24p Om 2015/02/23 22.50 879.50 5.22 0.87 8.29 194 201 104
5 |"Lift off" - 24p 1m 2015/02/23 22.50 880.50 5.22 0.87 8.29 194 201 104
5 |Stop UP 2015/02/23 30.50 1136.50 49.41 45.94 9.21 X X X
5 |Upreset 2015/02/23 30.50 1136.50 1.53 1.53 9.21 X X X
5 |Stop UP 2015/02/23 43.50 1373.50 48.57 48.55 10.05 X X X
5 |Lock OFF 2015/02/23 40.00 1290.00 43.01 43.02 10.06 X X X
5 |Base3 2015/02/24 1.50 13.00 0.87 1.87 3.56 201 201 104
6 |LIFT OFF TEST 2015/02/24 41.00 1261.00 12.10 12.49 3.50 201 201 104
6 2015/02/24 47.00 1450.00 47.32 47.52 4.13 201 201 103
6 |Upreset 2015/02/24 47.00 1444.00 2.22 0.00 4.13 201 201 103
6 |45p Om 2015/02/24 53.00 1634.00 41.10 38.96 5.90 201 201 104
6 |45p 1m 2015/02/24 53.00 1629.50 41.20 38.94 5.90 201 201 103
6 |Upreset 2015/02/24 53.00 1629.50 2.12 1.86 5.90 201 201 103
6 |p500m 2015/02/24 60.00 1869.00 29.37 29.05 5.53 201 201 102
6 |p505m 2015/02/24 59.00 1845.50 29.45 29.45 5.57 201 201 102
6 |p5015m 2015/02/24 59.00 1842.50 29.37 2891 5.60 201 201 102
6 |Down Stop 2015/02/24 48.50 1559.50 1.67 1.22 5.08 X X X
6 |Reset down 2015/02/24 48.50 1561.50 49.92 48.51 5.08 X X X
6 |Down Stop 2015/02/24 41.50 1329.00 1.92 0.90 4.91 X X X
6 |Reset down 2015/02/24 41.50 1329.00 48.23 46.43 4.91 X X X
6 |Lock OFF 2015/02/24 39.50 1261.00 34.46 32.30 4.77 X X X
7 |Base4 2015/02/25 39.00 1262.50 0.08 0.80 1.22 161 168 70
7 |Stop UP 2015/02/25 49.50 1556.50 48.05 49.10 2.18 161 167 69
7 |Upreset 2015/02/25 49.50 1555.50 0.80 1.83 2.18 161 167 69
7 |49.5p Om 2015/02/25 57.50 1802.00 45.62 47.60 2.86 161 161 68
7 |49.5p 10m 2015/02/25 57.00 1793.00 45.58 47.00 2.88 161 161 68
7 |49.5p 130m 2015/02/25 57.00 1783.00 45.58 46.88 2.94 161 161 68
7 |49.5p 250m 2015/02/25 57.00 1785.00 45.80 46.89 2.71 161 161 68
7 |49.5p 310m 2015/02/25 56.50 1782.00 45.16 46.22 2.87 X X X
7  |Lock OFF 2015/02/25 48.50 1565.00 29.00 30.07 2.48 X X X
7 |xDead -43p 2015/02/25 1.50 30.00 4.79 5.15 2.50 X X X
7 |xDead -43p 2015/02/25 0.00 12.00 1.02 0.28 0.28 168 169 71
8 |Base 2015/02/25 43.00 1326.00 12.07 11.07 8.35 168 169 71
8 |LIFT OFF TEST 2015/02/25 46.50 1478.00 13.39 13.45 8.39 168 169 71
8 |Stop UP 2015/02/25 53.50 1689.50 49.00 47.50 9.08 X X X
8 |Upreset 2015/02/25 53.50 1689.50 4.60 3.79 9.04 X X X
8 |[Stop UP 2015/02/25 55.50 1760.00 21.56 19.42 9.21 X X X
8 |Upreset 2015/02/25 55.50 1752.00 1.48 1.36 9.21 X X X
8 |50p Om 2015/02/25 57.00 1813.00 12.05 12.00 9.38 168 170 70
8 |50p 1m 2015/02/25 57.00 1806.00 12.40 12.02 9.38 168 170 70
8 |54p Om 2015/02/25 62.00 1966.00 49.10 48.37 10.02 168 170 70
8 |54p1m 2015/02/25 62.00 1958.50 49.12 48.37 10.02 168 170 70
8 |Upreset 2015/02/25 62.00 1956.50 2.35 1.45 10.02 168 170 70
8 |55pOm 2015/02/25 63.00 1994.00 8.37 7.43 10.10 168 170 70
8 |S55p1m 2015/02/25 63.00 1987.50 8.38 7.44 10.10 168 170 70
8 |[Stop UP 2015/02/25 67.00 2117.50 39.57 38.50 10.58 168 170 70
8 |Upreset 2015/02/25 67.00 2109.50 0.92 1.25 10.58 168 170 70



