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1 

1 Introduction 

1.1 General 

URS Australia Pty Ltd (URS) was commissioned by Costco Wholesale (Australia) Pty Ltd (Costco) to 

conduct a Phase 1 and Limited Phase 2 Environmental Site Assessment (ESA) for the proposed bulk 

goods outlet at 17-21 Parramatta Road, Lidcombe, NSW. A preliminary geotechnical investigation was 

included as a part of the Environmental Site Assessments (ESAs) carried out at the site. The subject 

of this geotechnical investigation is limited to areas outside the existing warehouse building.  

It is understood that the objective of the geotechnical investigations is to provide sufficient information 

for the foundation design of the proposed warehouse building. It is proposed that the new warehouse 

building would comprise two levels of car parking and another floor of sales and office area. Figure 1-1 

shows the latest available concept plan information provided by Group GSA dated 3 September 2009. 

The option being considered for the car park is a Basement carpark with the finished floor level 

located at RL 2.34m or approximately up to 3.5m below the existing ground surface. 

 

 

Figure 1-1 Concept Site Plan  

This report presents and focuses only on the geotechnical investigation and assessment of the work. 

The results of Phase 1 and Limited Phase 2 ESA are presented in a separate report. The present 

report describes the scope, methods and results of the geotechnical investigations performed at the 

Site to date. The report also provides our preliminary geotechnical assessment of the site conditions 

and makes recommendations with regards to groundwater considerations, basement design, 
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excavation support and general foundation design for the proposed work, site preparation works and 

the existing contiguous pile wall along Haslam’s Creek. 

1.2 Site Description 

The site is located at 17-21 Parramatta Road, Lidcombe, NSW and is approximately 15 kilometres 

west of Sydney Central Business District (CBD).  The site comprises an area of approximately 2.6 ha, 

described as Lot 1 in Deposited Plan (DP) 214452.  Figure 1-2 shows the site layout (Frankham 

Engineering Surveys Pty Ltd, Site Plan, 209077, dated 9 April 2009). 

The surrounding land use is as follows: Directly adjacent to the northern boundary is Haslams Creek.  

The M4 Western Motorway is located to the north-eastern corner of the site.  Parramatta Road is 

located directly to the south of the site.  Directly adjacent to the south eastern boundary is Hertz 

building. 

The site is relatively flat with cross fall across the site of less than 1m towards Haslam’s Creek. 

 T 

 

  

  

Figure 1-2 Site Layout  

(Source: Frankham Engineering Surveys Pty Ltd) 

North 
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1.3 Site Geology 

The 1:100,000 Geological Sheet for Sydney (9130, 1983) indicates that the site is close to a 

geological border between Ashfield Shale and Quarternary Alluvium associated with Haslam’s Creek. 

The Ashfield Shale comprises black and dark gray shale and laminate of the Triassic Wianamatta 

Group.  It is expected that this Shale is underlain by the medium to coarse-grained quartz sandstone, 

very minor shale, and laminite interbeds. The alluvium comprises silty to peaty quartz sand, silt and 

clay, with ferruginous and humic cementation in places and shell layers. 
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2 

2 
Geotechnical Investigations 

2.1 General 

The geotechnical investigation comprised 12 boreholes of which four (4) deep boreholes (MWD 

series) constructed as groundwater monitoring wells for groundwater level monitoring. In addition, four 

additional shallow monitoring wells (MWS series) were also constructed. These shallow wells were 

located approximately 0.5 m from the corresponding deep wells. 

Locations of all boreholes were set out in the field prior to commencing fieldwork by URS and the final 

locations were recorded using a handheld GPS. The locations of geotechnical and environmental 

boreholes are shown on Drawing 1 in Appendix A. The geotechnical holes comprised SB06, SB07, 

SB10, SB12, SB14, SB15, SB18, SB22, MW1D, MW2D, MW3D and MW4D. Bores MW1D to MW4D 

were also constructed as deep monitoring wells. Adjacent shallow holes were labelled MW1S to 

MW4S. 

In addition to geotechnical boreholes, there were 19 other environmental boreholes (soil bores) from 

which soil samples including quality control samples were submitted to the environmental laboratory 

for analysis. The complete discussions of the laboratory analysis results of these environmental 

samples are discussed separately in URS Report “Phase 1 and Limited Phase 2 Environmental Site 

Assessment (2009)”.  

As the geotechnical drilling works were not permitted inside the existing building, all boreholes were 

situated around the exterior of the existing building. The locations of these boreholes were chosen 

such that broad information on the ground conditions at the site could be obtained.  Drawing No. 1 

shows the locations of the geotechnical boreholes. 

All field works were conducted in the full time presence of a URS Geotechnical Engineer who was 

responsible for sampling and logging the encountered strata. Field investigations were carried out 

between 29 May 2009 and 2 August 2009. 

2.2 Investigations and Sampling 

2.2.1 Borehole Drilling  

Four geotechnical boreholes (SB06, SB12, SB15 and SB18) were drilled through soil to V-bit refusal 

within bedrock to between 7 and 8m depth. Eight boreholes (SB07, SB10, SB14, SB22, MW1D, 

MW2D, MW3D and MW4D) were continued through rock to target depths between 8.4 to 15m.  

Drilling was undertaken using a truck mounted drill rig using solid flight augering techniques with the 

bores extended into bedrock using NMLC diamond coring (52mm diameter core). Initially augering 

was carried out using a V-Bit, with auger refusal depths noted on logs. Coring was commenced within 

each borehole from the depth of auger refusal to completion of the borehole. 

Standard penetration tests (SPT’s) were carried out during borehole drilling at regular intervals within 

the soil and weathered rock horizons, to assess in-situ strength/relative density of materials and to 

recover representative samples. Selected undisturbed samples were also recovered from boreholes 

by pushing 50 mm thin walled steel tubes into the soil and these soil samples were sent to the soil 

laboratory for characteristics, strength and consolidation testing. 

Rock core recovered from the drilling was packed in core trays, geotechnically logged and 

photographed. Borehole logs and core photographs are provided in Appendix C.  
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2.2.2 Monitor Well Construction 

Construction details for the standpipe piezometers are shown on the borehole logs.  Two types of 

monitoring wells were constructed. The shallow monitoring wells (MWS series) refer to the wells 

constructed with screened interval within overburden alluvial soils. The deep monitoring wells (MWD 

series) refer to the wells  constructed with screened interval within shale bedrock. 

The piezometers were constructed using 50 mm diameter uPVC pipe with machine slotted screens. 

The annular spacing of the wells was packed with washed 2 mm quartz sand around the well screen 

and sealed with a layer of bentonite pellets, with the remainder of the holes filled with concrete-grout 

mix.  

2.3 Geotechnical Laboratory Testing 

The undisturbed soil samples and 21 rock core samples collected during the borehole drilling were 

submitted to Australian Soil Testing, which is a NATA accredited for a range of soil and rock testing 

including: 

• Basic Index property testing including insitu moisture content and Atterberg Limits; 

• Unconfined Compressive Strength 

• Consolidated Undrained (CU) Triaxial Test 

• One-dimensional Oedometer Test 

• Rock Point Load Tests to assess the intact rock strength mass characteristics. 

The results of these tests are presented in Tables 3-3 to 3-5 in Section 3.3. Point load rock strength 

tests are presented on the core logs, with a summary of the results provided in Table 3.6. 

2.4 Groundwater Level Measurement 

Following completion of the field investigations, the monitoring wells were developed by purging and 

allowing the groundwater levels to recover and reach equilibrium. Typically, groundwater levels were 

recovered 24 hours following purging. The monitoring wells were purged using poly tubing with a foot 

valve attachment or a disposable bailer. Water level readings taken are presented in Table 3-2.  The 

recovery of the monitoring well after purging was also monitored to provide an indication of the 

permeability of the formation.  
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3 
Site Geotechnical Conditions  

3.1 Subsurface Conditions 

Based on the review of available geotechnical information and results of the investigation, a 

geotechnical model has been developed for the site to assess excavation and foundation conditions 

across the site. A brief description of each of the identified geotechnical units forming part of the 

geotechnical model is provided in Table 3-1 in order of increasing depth. The inferred boundaries 

between the various units are presented on geotechnical cross-sections A, B and C showing the 

inferred extent, depths of these units and groundwater levels. (refer to Drawings Nos. 2, 3 and 4 in 

Appendix A). The soil types and strengths have been inferred based on SPT testing for the soil units, 

with point load testing results and field assessment used for the rock units. 

The SPT results indicate that clayey soils in the area north of the realigned creek (old creek) were 

relatively weaker than the clayey soils to the south of the old creek corridor. This was also confirmed 

during the geotechnical investigation where undisturbed samples could not be recovered within 

boreholes MW1D and MW2D because of soft condition within the old creek corridor. The old creek 

corridor is shown on Drawing No. 1 in Appendix A. 

A classification of the rock mass has also been provided which has generally been undertaken in 

accordance with the guidelines presented for foundations on sandstone and shales in the Sydney 

Basin (Pells et al, 1998). Table 3-1 shows the summary description of geotechnical units encountered 

at the site. 

Table 3-1 Summary Description of Geotechnical Units 

Geotechnical 

Unit 

Approx. 

Thickness 

(m) 

Summary Description 

Unit 1: 
Pavement 

0 – 0.15 
(Fill) – Concrete or Bitumen.  

Unit 2: Fill 0.15 to 3.25 
(Fill) – SAND, uniformly graded, angular, brown, fine to medium grained 

moist. 

Unit 3a:  

Alluvial Soil 
0.3 to 4.8 

 

Silty CLAY, typically soft to firm, medium to high plasticity, with trace of 
sand, brown. 

Unit 3b: 
Residual Soil 

0.5 to 5.3 CLAY, typically stiff to very stiff, medium plasticity , reddish, greyish brown 

Unit 4: Bedrock   

Unit 4a 0.5 to 3.5 
(CLASS V/ CLASS IV) Shale– extremely low to low strength, residual soil to 

distinctly weathered, grey, fragmented to highly fractured 

Unit 4b >1.5 
(CLASS III/ CLASS II) Shale/laminite – typically low to high  strength, 

distinctly to slightly weathered, grey, slightly to highly fractured 

 

The alluvial soils comprising clay and silty clay materials were found within the upper soils in the north-

western part of the site. The alluvial soils were usually medium plasticity and soft to firm. The residual 

clays found in the south-eastern part of the site were medium plasticity and typically stiff to hard. 

Ironstone bands were encountered within a few boreholes in the transition zone to weathered shale. 
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3.2 Groundwater Levels 

Following the recent well installations, the results of static groundwater level measurements 

undertaken across the site on 10 August 2009 are presented in Table 3-2 below. This water level is 

higher than expected but it is relatively consistent across the site. Based on these water levels, it is 

apparent that the flow of groundwater is toward the North (Haslam’s Creek). 

Table 3-2 Groundwater Levels 

Location Date Screened  

Interval of 

Piezometer (m) 

Depth to 

Groundwater  

(m below top of 

casing) 

Groundwater  

Level  

(m) 

MW1S 10/8/09 3.0 – 6.0 2.83 RL 2.11 

MW1D 10/8/09 7.5 – 15.0 2.90 RL 2.04 

MW2S 10/8/09 3.0 – 6.1 3.53 RL 0.82 

MW2D 10/8/09 7.5 – 15.0 2.84 RL 1.51 

MW3S 10/8/09 2.5 – 5.5 2.86 RL 2.92 

MW3D 10/8/09 5.8 – 13.0 3.07 RL 2.71 

MW4S 10/8/09 3.0 – 6.1 2.30 RL 2.95 

MW4D 10/8/09 7.0 – 13.9 2.47 RL 2.78 

 

Based on the results of groundwater measurements, groundwater was encountered across the site 

between 2.3 to 3.5 m below existing ground surface. Based on the current architectural plans for  

Option 1, it is anticipated that basement levels will be mostly near or slightly below the groundwater 

level, within the soil Unit 2 or Unit 3a. 

3.3 Laboratory Soil and Rock Testing Results 

The soil and rock samples collected were subject to a range of laboratory tests (as outlined in Section 

2) with a summary presented in the following tables.  Copies of Laboratory Test Certificates are 

provided in Appendix C.  Tables 3-3 to 3-5 present the results of soil characteristics, soil strength and 

consolidation testing, respectively.  

Table 3-3 Soil Characteristics Testing Results 

Location Depth 

(m) 

Description Moisture 

Content 

(%) 

Liquid 

Limit 

(%) 

Plasticity 

Index 

(%) 

SB7 3.5-3.9 
Silty CLAY: mottled yellow-brown 
& grey, medium plasticity, with 
fine to coarse sand 

19.5 36 18 

SB12 3.4-3.8 
Silty CLAY: mottled grey & dark 
grey, low plasticity, with fine sand 

18.0 26 15 
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Location Depth 

(m) 

Description Moisture 

Content 

(%) 

Liquid 

Limit 

(%) 

Plasticity 

Index 

(%) 

SB14 5.0-5.4 
Silty CLAY: mottled yellow-brown 
& grey, medium plasticity, with 
fine to coarse sand 

18.8 38 21 

MW2D 3.0-3.5 

Silty CLAY: mottled grey and 
yellow brown, low plasticity, with 
fine to coarse sand (pockets of 
sandy clay), roots present 

- 30 18 

MW3D 3.0-3.45 
Clayey SILT: grey, low to medium 
plasticity, with fine sand 

14.8 - - 

MW4D 3.0-3.45 
Sandy CLAY: brown/grey, 
medium plasticity, with fine to 
coarse sand 

17.8 - - 

 

Table 3-4 Unconfined Compressive Strength and CU Triaxial Testing Results 

Location Depth 

(m) 

Description Dry 

Density 

(t/m3) 

Unconfined 

Compressive 

Strength 

(kPa) 

Effective 

Cohesion 

(kPa) 

Effective 

Angle of 

Friction 

(o) 

SB7 3.5-3.9 

Silty CLAY: mottled 
yellow-brown & 
grey, medium 
plasticity, with fine 
sand 

1.74 122 - - 

SB12 3.4-3.8 

Silty CLAY: mottled 
grey & dark grey, 
low plasticity, with 
fine sand 

1.81  - 32  18 

SB14 5.0-5.4 

Silty CLAY: mottled 
yellow-brown & 
grey, medium 
plasticity, with fine 
to coarse sand 

1.88 67  - - 

MW2D 3.0 – 3.5 

Silty CLAY: mottled 
grey and yellow 
brown, low 
plasticity, with fine 
to coarse sand 
(pockets of sandy 
clay), roots present 

2.12 - 8 25 
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Table 3-5 One-Dimensional Consolidation Testing Results 

Location Depth 

(m) 

Description Recompression 

Index, Ca 

(x 10
-3
) 

Compression 

Index, Cc 

Coefficient of 

Consolidation  

t90 (kPa) 

Coefficient 

of Volume 

Change, Mv 

(kPa-1 x  

10-3) 

SB12 3.4-3.8 

Silty CLAY: 
mottled grey & 
dark grey, low 
plasticity, with 
fine sand 

 1.09 0.053  2.31  0.110 

MW2D 3.0 – 3.5 

Silty CLAY: 
mottled grey and 
yellow brown, 
low plasticity, 
with fine to 
coarse sand 
(pockets of 
sandy clay), 
roots present 

3.21 0.130 1.25 0.238 

[1] Based on pressure between 100 and 200 kPa 

The laboratory test results indicate that the alluvial soils are generally classified as a low to medium 

plasticity silty Clay with fine to coarse sand.  

Table 3-6 presents the statistical analysis results of 21 point load rock strength tests from the 

investigation boreholes within Units 4A and 4B. The tests were undertaken along both the axial and 

diametral core orientation and are expressed in terms of Is(50). 

 

Table 3-6 Summary of Point Load Strength Test Results 

Geotechnical 

Unit 

Mean Point Load 

Strength  

Is50 (MPa) 

Standard Deviation 

Point Load Strength 

Is50 (MPa) 

Mean Inferred Axial UCS (MPa) 

  Diametral Axial Diametral Axial Axial 

Unit 4a 0.05 0.09 0.04 0.01 1.8 (extremely low to very low) 

Unit 4b 0.48 0.58 0.24 0.28 11.6 (medium strength) 

 

Inferred values of Unconfined Compressive Strength (UCS) using the empirical correlation of UCS 

equals 20 times Is(50) have also been included in the table. In this instance the axial point load tests 

are considered to be the more representative data for correlation purposes. Based on this correlation 

Unit 4B can be classified as typically ‘medium“ strength rock and, using terms presented in Appendix 

B. 

3.4 Potential Acid Sulphate Soils (PASS) 

In view of the present evidence of old creek within the site and also the requirements by the Director 

General’s Office, Department of Planning, six soil samples were collected from MW1D and MW2D and 

submitted to and analysed in the laboratory for presence of PASS.  
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Soil samples for PASS were taken from 3.3 m to 6.5 m below ground level at MW1D and from 1.6 m 

to 5.2 m below ground level at MW2D. The soils comprised mainly dark grey to black, soft silty clay 

sediment with minor organic matter and a slight sulphide odour. The laboratory results indicate that 

PASS materials are present along the old channel at an average depth of 4 to 6 m below ground level.  

Nevertheless, the likely presence of PASS will necessitate management of these soils, if disturbed. If 

future developments require the soils to be disturbed, URS recommend the preparation and 

implementation of an Acid Sulphate Soil Management Plan to ensure the material is managed in a 

way that is consistent with the relevant regulatory guidelines and is protective of the environment. The 

Acid Sulphate Soil Management Plan should be prepared in a manner which is consistent with the 

requirements and guidance outlined in the Acid Sulphate Soil Manual (ASSMAC, 1998). 

Further investigations are required in areas to be excavated within the footprint of the new building to 

quantify volume of PASS to be generated during construction and to provide better estimates for soil 

treatment requirements.  
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4 

4 
Geotechnical Assessment 

4.1 General 

It is understood that the basement carpark being proposed for the structure of the proposed bulk 

goods outlet at 17-21 Parramatta Road Lidcombe at the time of preparing this report.  

The building area will be allocated for Floor Sales, Office Core, Freshline, Receiving Room, Exterior 

Wall, Tire Centre and Food Service and there will be two floors car parks occupying 755 stalls. 

There is no specific information on foundation loads and settlement tolerance provided. Thus, the 

information below has been given to assist the designers with foundation and excavation support 

requirements. It is recommended that once the final concepts have been developed further that 

additional geotechnical advice and investigation be undertaken to confirm assumptions and 

predictions to satisfy geotechnical and structural criteria.  

To confirm the soil conditions underneath the existing building, it is recommended to carry out further 

geotechnical investigation inside the building once access to the building is permitted. As least four 

geotechnical boreholes are recommended. 

4.2 Implications of the Proposed Basement Carpark 

The following issues should be considered for the proposed basement carpark: 

1. The measured groundwater levels are at between RL 0.8m and RL 3.0m. The finished floor 

level of the proposed basement (RL 2.3m) is below the groundwater level in some areas, 

especially in the eastern area of the site.   

2. With consideration of long term water table rises during extended wet periods, the water level 

is expected to rise over short periods above the measured levels. 

3. Consideration is to be given to either a drained or undrained basement. For the drained 

basement, the long term operating costs and risks will need to be compared to the initial 

capital cost for construction of undrained basement. The undrained basement will need to be 

designed to withstand long term uplift groundwater pressure taking into account seasonal 

fluctuations in groundwater levels. 

4. For either option, construction dewatering will be required. 

5. Calculation of groundwater inflows should be assessed separately for short term and long 

term inflows (If a drained basement is to be considered). 

6. Methods of site dewatering during construction. 

7. Predictions to be made for potential for groundwater drawdown induced settlements. 

8. Temporary excavation support if required. 

9. Presence of PASS materials may need an appropriate Acid Sulphate Soil Management Plan 

and consideration on the costs associated with soil treatments. 

10. Traffic and construction issues related to working on soft subgrade. 

11. Control of ground movements adjacent to excavations to ensure stability of other structures 

including the contiguous pile wall along Haslam’s Creek. 

12. Short and long term stability of the basement excavations with due consideration to soil 

stability and groundwater pressures. 
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4.3 Excavation Conditions and Support Requirements 

4.3.1 Excavation Conditions 

Excavation up to 3.5 metres below existing ground surface is likely to encounter only fill and top 

alluvial soils (within Units 1 to 3a). It is anticipated that the majority of this excavation could be carried 

out using conventional earth moving plant (i.e. excavators/dozer). 

Where excavations are being untaken within Unit 2 fill and Unit 3 clay soils above the water table, 

temporary excavation batters should be excavated to a slope of 2.0(H):1(V) or flatter where space is 

available or otherwise temporary excavation support will be required. 

Permanent batters, if any, should be formed not steeper than a slope of 3(H):1(V). Exposed surfaces 

of such permanent batters should be covered with an erosion control blanket, vegetative cover or 

other slope protection methods. 

Excavated soils with no trace of contamination and meeting engineering fill requirements can be 

stockpiled and used as backfill materials. The slope for these stockpiled materials is recommended no 

steeper than 1.5(H):1(V). 

4.3.2 Excavation Support 

URS recommends that excavation support be provided for excavations of deeper than 1.5 m and 

where the consequence of failure could impact on any adjacent structures and underground services. 

The structural wall support may be either temporary (short term) especially for soft areas or permanent 

depending on building construction requirements. Suitable wall types for the site could be conventional 

bored piles.   

Such walls may be designed as fully cantilevered retaining walls socketed into the underlying soil/rock 

units or alternatively may rely on a combination of cantilevered and temporary ground anchors for 

support. Further geotechnical advice should be sought once the type of retaining wall construction is 

determined.  

For preliminary design of soil retaining systems, either temporary or permanent, the soil properties 

given in Table 4-1 may be adopted. If the walls are to act as non-yielding members (i.e. restrained 

from lateral movement by other structural elements) a coefficient of “at rest” earth pressure Ko is 

recommended. If the walls are design to accommodate movement then the appropriate active (Ka) 

and passive (Kp) earth pressures can be adopted.  

The wall design should also take into account of surcharge loads (eg. construction traffic, footing from 

adjoining buildings, etc) and short and long term groundwater pressures as appropriate. 
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Table 4-1 Preliminary Soil and Rock Retaining Wall Design Properties 

Bulk 

Density 

kN/m3 

Effective 

Cohesion 

C’ (kPa) 

Effective 

Friction 

Angle ø' 

(deg) 

Elastic 

Modulus 

E' (MPa) 

Earth Pressure 

Coefficient at 

Rest 

Geotechnical 

Units 

Summary 

Description 

    Ka Ko Kp 

Unit 2 Fill 19 0 28 15 0.33 0.5 2.5 

Unit 3a Alluvial soil 20 0 - 5 25 10 0.40 0.6 2.8 

Unit 3b Residual Clay 20 5 28 30 0.30 0.5 3.0 

Units 4A   Class IV/ V 

Shale  

21 25 30 80 0.3 0.5 - 

Unit 4B Class III Shale 23 100 40 350 - - - 

4.4 Foundations 

4.4.1 General 

Limited information is currently available on foundation loads and foundation layouts for the proposed 

warehouse building, however based on the current investigation data it is anticipated that the following 

foundation systems could be adopted: 

• Shallow foundations (strip footings, pad footings, slab on grade) founded within engineered fill or 

alluvium/residual clay soils (Unit 2/3); and  

• Piled foundation systems for heavily loaded structures (bored piers socketed into Class III shale 

bedrock (Unit 4b).  

URS note that there are various footing options available for this site and it is recommended that the 

foundation design and foundation layouts be subjected to a geotechnical review once building loads 

and layouts are established.  

4.4.2 High Level Foundations 

Buildings 

For lightly loaded structures not directly connected to the main buildings consideration could be given 

to the use of high level pad or strip footing. It is recommended that all shallow footing systems be 

founded a minimum of 0.6 metre deep below ground surface into the underlying Unit 2/3 clay soils (or 

engineered fill). 

As mentioned previously, clayey soils in the area north of the realigned creek (old creek) were 

relatively weaker than the clayey soils to the south of the old creek corridor. Unless soil improvement 

or stabilisation is carried out especially in the northern area, the allowable bearing pressures for these 

two areas would likely to be different. At natural soil conditions, the foundation for lightly loaded 

structures can be designed for maximum allowable bearing pressures of 80 kPa and 150 kPa at the 

northern and southern areas of the site, respectively, subject to further geotechnical assessment. 
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The allowable bearing capacity of the shallow foundations can be improved by means of compaction. 

For lightly loaded structures, a conventional approach by placing and compacting suitable engineered 

fill in layers to a certain depth can be chosen or for medium to heavily loaded structures, deep impact 

compaction  and dynamic compaction can be considered. 

Besides the bearing capacity of the footings, settlement criteria should also be considered especially 

at the northern side of the site. Consolidation settlement can be estimated by adopting the parameters 

provided in Table 3-5 and also additional field and laboratory testing results. 

4.4.3 Piled Foundation Systems 

In general, URS anticipate that bored cast-in situ concrete piles would be necessary for heavily loaded 

foundations for the proposed warehouse buildings. Recommended preliminary geotechnical design 

parameters for pile foundations are provided below in Table 4-2. 

URS has interpreted the underlying shale bedrock, based on the guidelines presented in Pells et al. 

“Foundations on Sandstone and Shale in the Sydney Region”, Australian Geomechanics Journal, 

1998) and provided preliminary end bearing and shaft adhesion parameters. 

It should be noted that the classification provided is for design of foundations and incorporates 

recommended allowances for rock defects such as fracture zones and clay seams.  The actual intact 

rock strength in some cases may be higher than the rock classification suggested, and reference 

should be made to the bore log when assessing the excavation characteristics of these materials. 

Table 4-2 Rock Classification and Preliminary Allowable Foundation Design Parameters 

Material and 

Classification 

Approx. 

Depth  

(m below 

Ground 

level) 

Allowable End 

Bearing Pressure 

(kPa) 

Allowable Shaft 

Adhesion 

(kPa) 

Allowable  

Uplift Shaft 

Adhesion 

(kPa) 

Unit 4A – Class IV to V 4.7 – 7.2 700 50 25 

Unit 4B – Class III  7.1 – 8.5 3500 180 60 

 

The values in Table 4-2 assume that piles are socketed a minimum of 300 mm.  Shaft adhesion in the 

fill and overburden soils should be neglected for design of rock end bearing and socketed piles.  

4.4.4 Pile Inspection and Construction 

For bored pile construction, it will be necessary to use a cleaning bucket to ensure that the base of the 

pile is clean of drilling debris. If pile capacities rely on shaft adhesion then it will also be necessary to 

use a sidewall roughing tool to ensure that the design shaft adhesion values can be achieved.  

All foundation excavations (including those for high level footings and piles) should be kept free of 

ponded water to prevent softening of the founding strata.  Excavations should not be left open 

overnight.  All footings should be excavated, cleaned, and poured with minimal delay to avoid 

deterioration of the bearing surface.  Where appropriate side wall support/pile casing should be 

provided to support unstable excavation conditions are encountered.  
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The base of all excavations should be inspected immediately prior to foundation construction to check 

that loose debris has been removed. 

4.5 Site Preparation and General Earthworks 

The following outlines the recommended sub-grade preparation works to be carried for all areas 

beneath building sub-grades, pavements and areas and/or surfaces which are to receive fill.  It is 

assumed that all site preparation and earthworks (i.e. density testing and compaction) will comply with 

the appropriate requirements of AS 3798-1996. 

General requirements are: 

• All areas are to be stripped of all topsoil and organic matter (this material should be stockpiled 

separately and used for landscaping purposes) and deleterious material which may prevent 

subsequent layers of engineered fill achieving the specified level of compaction 

• Under geotechnical supervision, compact and proof roll all exposed soil surfaces with a minimum 

of 8 passes of a roller of at least 5 tonnes per metre width static weight to detect any soft or 

compressible areas.  If any unacceptable materials are found, then they should be excavated and 

replaced with a compacted engineered fill (as specified below).  Once backfilling is completed, 

these areas should be proof rolled in the presence of a geotechnical engineer. 

• Place and compact suitable engineered fill (to achieve design ground levels) in layers of no more 

than 250 mm loose thickness to 98% of the standard maximum dry density (SMDD), within -2% to 

+2% of the optimum moisture content (OMC).  Engineered fill shall preferably comprise a well 

graded granular material such as crushed sandstone with a maximum particle size of 100 mm.  

Thinner layers may be required to achieve the density specification if light weight equipment is 

used such as within areas of limited working room.  Where vibratory equipment is used, extreme 

care should be exercised to minimise the risk of vibration damage to adjacent structures.  

• CBR testing should be carried out in future investigation for design of new pavement. 

The existing sand/clayey sand fill may be reused provided that unsuitable components are removed 

from the fill such as concrete. organic matter, soft materials etc. For the purpose of reusing and 

disposal of material, acid sulphate soil assessment requirements, please refer to our contamination 

assessment report. 

4.6 Contiguous Pile Wall along Haslam’s Creek 

Contiguous pile wall connected with a capping concrete beam is present at the northern site property 

boundary with Haslam’s Creek’s bank (refer to Figure 4-1). The condition of this wall is generally in a 

fair condition with slightly exposed spalling concrete under the capping beam. However, no design 

details are available and further investigations are required to determine the As-Built details of the 

wall. 
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Figure 4-1 Contiguous Pile Wall along Haslam’s Creek 

The minimum distance of this wall to the proposed excavation area is approximately 8 m at the most 

northern corner of the proposed building.  Considering this distance and the maximum excavation 

depth of 3.5 m below the existing ground surface for Option 1, excavation works with a slope of 

2(H):1(V) will be unlikely to result in ground movement to the existing wall.  

However, if in any changes from the present options occur such that the excavation area to the 

contiguous pile wall position is closer than 8m and deeper than 3.5 m below the exiting ground 

surface, excavation supports will be required.  
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5 
Conclusions and Recommendations 

A preliminary geotechnical site assessment of the site at 17-21 Parramatta road has been carried out. 

The conclusions and recommendations of the preliminary investigation are provided below. 

5.1 Conclusions 

The objective of the geotechnical investigations was to provide sufficient information for the 

preliminary design of foundations for the proposed warehouse building. It is understood that the option 

being considered for the car park is a Basement carpark with the finished floor level located at RL 

2.34m or approximately up to 3.5m below the existing ground surface.  

Various geotechnical and groundwater water conditions, monitoring wells were installed at four 

locations and laboratory testing was carried out for selected soil samples 

Based on the geotechnical assessment for the site, the following conclusions have been made. 

• The site is close to the geological boundary between Ashfield Shale and Quarternary Alluvium 

associated with Haslam’s Creek. The Ashfield Shale comprises black and dark grey shale and 

laminite of the Triassic Wianamatta Group.  The alluvium comprises silty to peaty quartz sand, 

silt and clay, with ferruginous and humic cementation in places and shell layers. 

• Six main geotechnical units were identified from the surface with depth as summarised in the 

table below. 

Geotechnical 

Unit 

Approx. 

Thickness 

(m) 

Summary Description 

Unit 1: 

Pavement 
0 – 0.15 

(Fill) – Concrete or Bitumen.  

Unit 2: Fill 0.15 to 3.25 
(Fill) – SAND, uniformly graded, angular, brown, fine to medium 

grained moist. 

Unit 3a:  

Alluvial Soil 
0.3 to 4.8 

 

Silty CLAY, typically soft to firm, medium to high plasticity, with 

trace of sand, brown. 

Unit 3b: 

Residual Soil 
0.5 to 5.3 

CLAY, typically stiff to very stiff, medium plasticity , reddish, greyish 

brown 

Unit 4: Bedrock   

Unit 4a 0.5 to 3.5 

(CLASS V/ CLASS IV) Shale– extremely low to low strength, 

residual soil to distinctly weathered, grey, fragmented to highly 

fractured 

Unit 4b >1.5 

(CLASS III/ CLASS II) Shale/laminite – typically low to high  

strength, distinctly to slightly weathered, grey, slightly to highly 

fractured 

 

• Clayey soils in the area north of the realigned creek (old creek) were relatively weaker 

than the clayey soils to the south of the old creek corridor. 

• The measured groundwater levels on 10 August 2009 are at between RL 0.8m and RL 

3.0m. The finished floor level of the proposed basement (RL 2.3m) is below the 

groundwater level in some areas, especially in the eastern area of the site.   
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• With consideration of long term water table rises during extended wet period, the water 

level is expected to rise over short periods above the measured levels. 

• Bored cast-in-situ concrete piles are required for the proposed warehouse buildings. 

• PASS materials were encountered at the site and an appropriate Acid Sulphate Soil 

Management Plan will likely be required.  

• Excavations need to be battered and where required temporary excavation support is 

required. 

5.2 Recommendations 

The following general recommendations are provided for the site: 

• To gain greater confidence on subsurface conditions and given access constrains, 

additional geotechnical investigations should be undertaken inside the existing building. 

Four additional deep boreholes combined with SPT are recommended. 

• In designing the basement, consideration should be given to either a drained or undrained 

basement. For the drained basement, the long term operating costs and risks will need to 

be compared to the initial capital cost for construction of undrained basement. The 

undrained basement will need to be designed to withstand long term uplift groundwater 

pressure taking into account seasonal fluctuations in groundwater levels. 

• Study the method of construction dewatering. This will apply for the above two options. 

• Assessment on groundwater inflows should be carried out for short term and long term 

inflows if a drained basement is to be considered. 

• Study and determine methods of site dewatering for construction. The use of sump pumps 

maybe feasible. 

• Carry out analysis to predict groundwater drawdown induced settlements of the 

surrounding area. If a drained basement is considered such drawdown settlement may 

locally cause distress on adjacent structures particularly those founded on high level 

footings. 
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7 Limitations 

7.1 Geotechnical Report 

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and 

thoroughness of the consulting profession for the use of Costco Wholeshale Australia Pty Ltd and only 

those third parties who have been authorised in writing by URS to rely on the report. It is based on 

generally accepted practices and standards at the time it was prepared. No other warranty, expressed 

or implied, is made as to the professional advice included in this report. It is prepared in accordance 

with the scope of work and for the purpose outlined in the Proposal dated 1 April 2009. 

The methodology adopted and sources of information used by URS are outlined in this report. URS 

has made no independent verification of this information beyond the agreed scope of works and URS 

assumes no responsibility for any inaccuracies or omissions. No indications were found during our 

investigations that information contained in this report as provided to URS was false. 

This report was prepared between 3 August and 30 September 2009 and is based on the conditions 

encountered and information reviewed at the time of preparation. URS disclaims responsibility for any 

changes that may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in any 

other context or for any other purpose or by third parties. This report does not purport to give legal 

advice. Legal advice can only be given by qualified legal practitioners. 

This report contains information obtained by inspection, sampling, testing or other means of 

investigation. This information is directly relevant only to the points in the ground where they were 

obtained at the time of the assessment. The borehole logs indicate the inferred ground conditions only 

at the specific locations tested. The precision with which conditions are indicated depends largely on 

the frequency and method of sampling, and the uniformity of conditions as constrained by the project 

budget limitations. The behaviour of groundwater and some aspects of contaminants in soil and 

groundwater are complex. Our conclusions are based upon the analytical data presented in this report 

and our experience. Future advances in regard to the understanding of chemicals and their behaviour, 

and changes in regulations affecting their management, could impact on our conclusions and 

recommendations regarding their potential presence on this site. 

Where conditions encountered at the site are subsequently found to differ significantly from those 

anticipated in this report, URS must be notified of any such findings and be provided with an 

opportunity to review the recommendations of this report. 

Whilst to the best of our knowledge information contained in this report is accurate at the date of issue, 

subsurface conditions, including groundwater levels can change in a limited time. Therefore this 

document and the information contained herein should only be regarded as valid at the time of the 

investigation unless otherwise explicitly stated in this report. 
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