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This Report (which includes all attachments and annexures) has been prepared by 
JK Geotechnics (JK) for its Client, and is intended for the use only by that Client. 
 
This Report has been prepared pursuant to a contract between JK and its Client and is 
therefore subject to: 

a) JK’s proposal in respect of the work covered by the Report; 

b) the limitations defined in the Client’s brief to JK; 

c) the terms of contract between JK and the Client, including terms limiting the liability of 
JK. 

 
If the Client, or any person, provides a copy of this Report to any third party, such third 
party must not rely on this Report, except with the express written consent of JK which, if 
given, will be deemed to be upon the same terms, conditions, restrictions and limitations 
as apply by virtue of (a), (b), and (c) above. 
 
Any third party who seeks to rely on this Report without the express written consent of JK 
does so entirely at their own risk and to the fullest extent permitted by law, JK accepts no 
liability whatsoever, in respect of any loss or damage suffered by any such third party. 
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1 INTRODUCTION 
This report presents the results of a geotechnical investigation for the proposed Building D4 

Affordable Housing within the North Eveleigh Precinct, off Wilson Street, Eveleigh, NSW.  The 

investigation was commissioned by Ms Janelle Goulding of City West Housing Pty Ltd by returned 

of Acceptance of Proposal, Ref: P36591SB1. 

 

The proposed Building D4 is located within the North Eveleigh Precinct, which will be developed 

into a residential precinct containing several residential unit buildings.  The location of the site is 

shown on Figure 1.  As shown on the supplied concept architectural drawings by Architectus 

(Project No. 120325, Drawing Nos A-SD100/2 A-SD101/3, A-SD102/4, A-SD103/4, A-SD104/4, 

A-SD105/4, A-SD106/4, A-SD107/4, A-SD108/4, A-SD114/1 and A-SD115/1) Building D4 will 

comprise a residential unit building with six and seven above ground levels over one basement 

level.  The majority of the proposed basement will be at RL23.1m, with the eastern end at 

RL22.5m.  This will require excavations for the basement to depths ranging from about 2.3m to 

2.8m.  The structural engineer for the project, Enstruct Group Pty Ltd, have advised working 

column loads of the order of 3500kN to 4500kN.  Access to the building will be via a new internal 

road network, which is being constructed separately to the proposed building. 

 

The purpose of the investigation was to obtain geotechnical information on subsurface conditions 

as a basis for comments and recommendations on excavation, groundwater, retention and 

footings. 

 

2 INVESTIGATION PROCEDURE 
We have previously completed geotechnical investigations within the North Eveleigh precinct 

between 1998 and 2008.  As part of the 2008 investigations, one borehole, BH302, was drilled 

within the footprint of the proposed Building D4.  The results of BH302 have been used herein for 

this geotechnical investigation.  The current fieldwork involved the drilling of four additional 

boreholes, BH501 to BH504. 

 

BH302 and BH501 to BH504 were drilled to total depths ranging from 6.0m to 12.07m below the 

existing ground surface level, using our truck mounted JK350 and our track mounted JK300 drill 

rigs.  BH502 and BH504 were drilled using spiral auger drilling techniques for their full depths of 

7.5m and 6.0m.  BH302, BH501 and BH503 were auger drilled to depths ranging from 2.94m to 
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8.93m and were then continued by diamond coring techniques using a NMLC core barrel with 

water flush to their final depths ranging from 6.04m to 12.07m. 

 

Prior to drilling, the borehole locations were electromagnetically scanned by a specialist 

subcontractor to check for buried services.  The borehole locations, as shown on the attached 

Figure 2, were set out by taped measurements from existing surface features.  The locations of 

BH501 to BH504 were dictated by construction work being carried out on site at the time of the 

fieldwork.  The approximate surface levels, as shown on the borehole logs, were estimated by 

interpolation between spot levels shown on the supplied survey plans by Cardno Young Pty Ltd 

(Drawing No 602083CD-02, dated April 2006).  The datum of the levels is Australian Height 

Datum (AHD). 

 

The strength of the subsurface soils were assessed from Standard Penetration Test (SPT) 'N' 

values, augmented by hand penetrometer readings on clayey samples recovered in the SPT split 

tube sampler.  Within the augered portions of the boreholes, the strength of the weathered shale 

was assessed from observations of the penetration resistance of a tungsten carbide (‘TC’) bit 

attached to the augers, together with examination of the recovered rock cuttings, and subsequent 

correlations with laboratory moisture content test results.  We note that rock strengths estimated 

in this way are indicative and variations of at least one strength order should not be unexpected.  

 

The strength of the cored shale was assessed with reference to Point Load Strength Index (Is50) 

test results.  The point load strength test results are summarised on the cored borehole logs and 

in the attached STS Table B. 

 

Groundwater observations were made within the boreholes both during auger drilling and on 

completion of coring.  We note that water is introduced into the boreholes during coring and 

therefore the water levels measured at completion of coring will likely be artificially high as the 

water level has not had time to stabilise.  PVC standpipes were installed in BH501 and BH503 on 

completion to allow longer term monitoring of groundwater levels.  The coring water within these 

standpipes was removed following installation and groundwater reading taken during the 

fieldwork and on 11 March 2103.  However, the standpipe that was installed in BH503 on 

28 February 2013 was buried below a stockpile of excavated concrete on 4 and 5 March 2013 

and could not be found during our last site visit on 11 March 2103.  Therefore, groundwater 

readings could not be made within that standpipe.  We suspect that the top of the standpipe was 

destroyed by the civil contractor on site during stockpiling of concrete and removal of the concrete 

pavements following installation of the standpipe.  Another previously installed standpipe was 
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also discovered on site, as shown on Figure 2, and groundwater levels within that standpipe were 

also measured. 

 

Our geotechnical engineers were present on a full-time basis during the fieldwork, to direct the 

electromagnetic scanning, set out the borehole locations, nominate testing and sampling 

locations, and prepare the borehole logs.  The borehole logs, which include field test results and 

groundwater observations, are attached to this report together with a set of explanatory notes, 

which describe the investigation techniques, and their limitations, and define the logging terms 

and symbols used. 

 

Selected samples were returned to Soil Test Services Pty Ltd (STS) and Envirolab services Pty 

Ltd, both NATA accredited laboratories, for testing to determine moisture contents, Atterberg 

limits, linear shrinkages, point load strength indices, soil pH, sulphate content and chloride 

content.  The results of the laboratory testing are summarised in the attached STS Tables A and 

B and Envirolab Report No. 86743.  Contamination testing of the site soils was outside the scope 

of this investigation. 

 

3 RESULTS OF INVESTIGATION 

3.1 Site Description 
The North Eveleigh Rail Yards cover an area of about 9 hectares, being about 130m wide (north-

south) and 950m long (east-west).  The rail yards are bounded by Wilson Street to the north, 

Iverys Lane to the west, the main western rail lines to the south and Little Eveleigh Street to the 

east.  The rail yards are dominated by two large double storey brick former workshop buildings 

within the central portion, known as the Carriageworks.  These buildings are predominantly used 

as theatres and studios.  The site of the proposed Building D4 is located within the western 

portion of the rail yards as shown on Figure 1. 

 

The rail yards are relatively flat in comparison to the surrounding topography indicating that the 

existing rail yard site has been cut into the slope prior to the construction.  The surrounding 

topography indicates that the rail yards would have been sloping down to the south-east prior to 

the cut and fill earthworks.  Along the northern boundary of the rail yards, to the north of the 

proposed Building D4 site, are retaining walls and batter slopes supporting Wilson Street, with the 

street level approximately 5.5m higher than the surface levels of the rail yards and the subject 

site.  Opposite the eastern end of the subject site is a steel shed and a concrete block structure is 

located to the north of this shed.  The rear wall of the concrete block structure acts as a retaining 
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wall supporting Wilson Street, but the structure was boarded up at the time of the fieldwork and 

inspection of the retaining wall itself was not possible.  However, the exposed walls of the 

structure appeared to be in good condition.  To the west of the concrete block structure is a grass 

covered batter sloping down from Wilson Street at approximately 25°; there were a few small 

trees on this batter.  To the east of the batter is a highly corroded steel frame of a previous 

structure, with brick retaining wall forming three sides of this structure supporting the street to the 

north and batters to the east and west.  The brick retaining walls appear to be in good condition.  

Further to the west of this structure is a grass covered batter sloping down from Wilson Street at 

approximately 25°. 

 

At the time of the current 2013 fieldwork, demolition works were being carried out within and 

surrounding the proposed Building D4 site.  The building that previously occupied part of the 

proposed building footprint, as shown on Figure 1, had been demolished with demolition of the 

pavements underway.  About half the site was still concrete paved, with exposed clayey fill visible 

over the remainder.  We were informed on site that the civil contractor was about to commence 

construction of a temporary roadway through the Building D4 site to allow construction of the 

permanent road on the northern side of Building D4. 

 

The former rail yards extend in all directions around the Building D4 site and are primarily covered 

with concrete and Asphaltic Concrete (AC) pavements.  Three buildings surround the subject site, 

but the closest of these is located approximately 20m away.  These buildings are a metal clad 

shed to the north, a large two storey brick warehouse (Carriageworks) to the east and a two 

storey brick building to the west.  The two buildings shown on the survey plan (Figure 1) to the 

south have been demolished and only concrete slabs remain.  The steel shed appeared to be in 

good condition with no corrosion observed from a cursory inspection of the façade.  The two brick 

structures on either side of the site appeared to be in good condition, however minor brick patch 

work was observed on both buildings. 

 

3.2 Subsurface Conditions 
Reference to the Sydney 1:100 000 Geological Series Sheet indicates that the site is located in 

an area underlain by the Ashfield Shale of the Wianamatta Group, which overlies Hawkesbury 

Sandstone at depth. 

 

In summary, the boreholes encountered surface fill covering residual silty clays that grade into 

weathered shale bedrock.  Further comments on the subsurface conditions encountered are 
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provided below.  Reference should be made to the borehole logs for detailed descriptions of the 

subsurface conditions encountered. 

 

Concrete 

Concrete was encountered at the surface of BH501, BH503 and BH504 and was 200mm to 

220mm thick.  In BH502, sandy gravel fill was encountered at the surface, but concrete was 

encountered at a depth of 0.2m and was 100mm thick. 

 

Fill 
Fill was encountered to depths ranging from 0.5m to 1.0m and comprised silty sandy gravel, 

sandy gravel, silty clay, clayey sand and clayey gravel.  Generally, the fill was assessed to be 

poorly compacted. 

 

Residual Silty Clays 

Residual silty clays were encountered in BH302 and BH501.  The silty clay was assessed to be of 

high plasticity and of hard strength. 

 

Weathered Shale 
Weathered shale was encountered at depths ranging from 0.8m to 2.4m.  In BH302, BH502 and 

BH503 clayey shale was initially encountered that was extremely weathered and of extremely low 

strength to depths of 5.3m, 2.3m and 1.2m, respectively.  The upper shale was of very variable 

quality, but mainly extremely weathered to distinctly weathered and of extremely low to very low 

strength.  The deeper weathered shale profile was encountered within BH302, towards the south-

eastern corner of the site.  Shale that was assessed to be distinctly weathered and of at least low 

strength was encountered in BH302 at a depth of 7.2m and in BH501 to BH504 at depths ranging 

from 2.0m to 3.6m. 

 

The cored shale in BH302, BH501 and BH503 was assessed to be slightly weathered and of 

medium strength.  In BH502 and BH504, where coring was not carried out, and in the augered 

portions of BH501 and BH503, such medium strength shale was encountered at depths ranging 

from 2.7m to 4.8m.  In BH302, medium strength shale was encountered during auger drilling at a 

depth of 8.4m. 

 

Defects within the cored shale were widely spaced and comprised extremely weathered seams of 

up to 6mm thickness, and joints inclined at up to 90°.  Sections of core loss were encountered in 
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BH501 and BH503 of 0.04m and 0.15m thickness and these may represent extremely weathered 

or clay seams. 

 

Groundwater 
Groundwater seepage was observed during auger drilling of BH302 at a depth of 8.0m.  In 

BH501, groundwater was observed on completion of auger drilling at a depth of 4.1m.  

Groundwater measurements taken within the standpipe installed in BH501 and the previously 

installed standpipe are summarised in the following table.  As detailed in Section 2 above, the 

standpipe in BH503 was destroyed by the civil contractor following installation. 

 

Standpipe Groundwater Depth and Approximate Level Measured within Standpipes on Site 

4 March 2103 5 March 2013 11 March 2013 

Depth ≈RL (AHD) Depth ≈RL (AHD) Depth ≈RL (AHD) 

Existing 

Standpipe 

2.70m 22.5m 2.35m 22.85m 2.25m 22.95m 

BH501 N/A N/A 2.15m 23.05m 2.02m 23.18m 

 

3.3 Laboratory Test Results 
Based on the Atterberg limit and linear shrinkage test results the residual silty clay tested is of 

medium plasticity and is assessed to have a moderate to high potential for shrink/swell reactivity 

with changes in moisture content.  The laboratory moisture content and point load strength index 

test results showed reasonably good correlation with our field assessment of rock strength. 

 

The soil pH values indicate that the weathered shale is acidic at 4.9 to 5.3.  The sulphate and 

chloride contents were found to be low.  These materials would represent exposure classification 

of A2 in accordance with Table 4.8.1 of AS3600-2009 ‘Concrete Structures’.  In accordance with 

Table 6.4.2(C) of AS2159-2009 ‘Piling – Design and Installation’, these materials would be 

classified as ‘mild’ exposure classification for concrete piles or ‘non-aggressive’ for steel piles, in 

accordance with Table 6.5.2(A). 
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4 COMMENTS AND RECOMMENDATIONS 

4.1 Effect of Proposed Development on RailCorp Assets 
As part of this geotechnical investigation we have been asked to comment on the effect of the 

proposed development on the existing and proposed RailCorp assets.  In order to assess this we 

have been provided within the following drawings: 

 

• Survey plans by Cardno Young Pty Ltd, Drawing No 602083CD-02, dated April 2006, 

showing existing surface features. 

• Drawing by GHD, Ref: 21-22056-E200, Amendment 4, dated 20/12/12, showing proposed 

relocation of the North Eveleigh 11kV aerial line, which is located to the north of the Building 

D4 site.  This line is an aerial power line supported on timber poles, with the line at heights 

of ranging from about 6.7m to 16m. 

• Drawings by Connell Wagner, Project No. 27551.001, Drawing Nos SK-100, Rev. 2 and SK-

101 to 105, Rev 1, SK-110 to 112, Rev 1, SK-120 to 124, Rev 1, and SK-130 to 134, Rev 1, 

dated 2/10/07, showing the concept design for the proposed North Eveleigh Dive and 

Tunnel Alignment.  This proposed tunnel will be located below the existing main western 

railway line on the southern side of the North Eveleigh Rail Yards. 

 

Based on these drawings, Figure 1 shows the location of the proposed Building D4 basement, the 

existing main western rail line, the existing and proposed 11kV aerial line, and the proposed 

tunnel protection zone for the North Eveleigh Dive and Tunnel Alignment.  We note that the 

Connell Wagner drawings show two possible options for the proposed tunnel, and Figure 1 shows 

the widest of the possible tunnel protection zones.  Figure 3 is an indicative section showing the 

proposed Building D4 basement and the existing and proposed RailCorp assets. 

 

The proposed Building D basement will involve excavation to depths ranging from about 2.3m to 

2.8m. 

 

We understand that the existing 11kV aerial lines will be relocated in March 2013 prior to the 

construction of Building D4.  At the time of drilling of our boreholes (28/2/13 to 5/3/13) the lines to 

the west of the proposed Building D4 were present, but during our return visit to site on 11 March 

2013 these lines had been removed.  The relocation of the lines will occur prior to construction of 

the proposed Building D4 and the closest line to subject site will be about 15m from the outline of 

the proposed basement.  Considering this offset, the limited depth of basement excavation and 

the nature of the aerial 11kV line, we consider that construction of the proposed Building D4 

basement should not have any effect on the proposed 11kV aerial line. 
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The existing main western rail line corridor is located about 70m to 75m from the proposed 

basement and the proposed tunnel protection zone is located about 57m to 63m from the 

proposed basement.  From the supplied drawings (Drawing No. SK-123, Section 7) the proposed 

tunnel will be formed within a trough that will be about 13.3m deep.  Given the offset of the 

proposed Building D4 basement from the existing surface rail line and proposed rail tunnel, and 

the limited depth of the proposed basement excavation, we consider that the construction of the 

proposed basement should not have any effect on the existing and proposed rail lines and tunnel. 

 

4.2 Excavation 
Excavation for the proposed basement will be required to depths ranging from about 2.3m to 

2.8m.  Excavations to such depths will encounter fill, residual clays and weathered shale.  

Towards the south-eastern corner of the site we expect that soils and shale of extremely low 

strength will be encountered, but elsewhere shale of low to medium strength may be encountered 

within the base of the excavation. 

 

Excavation of the soils will be achievable using conventional excavation equipment, such as the 

buckets of hydraulic excavators.  The upper extremely weathered shale should also be able to be 

excavated using such equipment, but some assistance with rock excavation equipment may be 

required if higher strength shale bands are encountered.  Shale of low or greater strength will 

require assistance with rock excavation equipment, such as hydraulic rock hammers, ripping 

hooks, rotary grinders or rock saws. 

 

The use of hydraulic rock hammers would be possible for the excavation given the offset of the 

existing buildings from the site.  The existing building to the west is likely to be demolished prior to 

excavation, with the only nearby building located to the east (Carriageworks), about 25m from the 

basement outline.  However, given the heritage nature of the Carriageworks building it may be 

prudent to monitor the transmitted vibrations to the building during any excavation using a rock 

hammer to confirm that the transmitted vibrations are within acceptable limits.  Reference should 

be made to the attached Vibration Emission Design Goals sheet for acceptable limits of 

transmitted vibrations. 

 

Where the transmitted vibrations are considered excessive it would be necessary to use alternate 

excavation techniques that results in much lower vibrations, such as ripping hooks, rotary grinders 

or rock saws. 
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4.3 Groundwater 
The groundwater levels measured within the standpipes were at RL22.5m to RL23.2m, which is 

at or just above the proposed basement level of RL22.5m to RL23.1m.  Therefore, allowance 

should be made for seepage into the excavation and this will tend to occur along the soil/rock 

interface or through joints within the shale.  Given the subsurface profile of residual silty clays and 

weathered shale, the seepage that does occur should be able to be adequately controlled using 

conventional sump and pump techniques. 

 

In the long term, drainage should be provided as part of the basement retaining walls and below 

the basement slab.  The completed excavation should be inspected by the hydraulic engineer to 

confirm that the designed drainage system is adequate for the actual water flows.  Drainage 

below the slab will need to be connected to fail-safe pumps to prevent basement flooding.  

Alternatively, the basement may be designed to resist hydrostatic uplift forces, i.e. a tanked 

basement. 

 

Given the subsurface conditions of residual silty clays and weathered shale and the limited extent 

of the basement below the groundwater levels, we do not consider that the proposed basement 

will be adversely affected by groundwater provided engineer designed drainage systems are 

constructed.  Similarly, it is not expected that the basement will have an adverse effect on the 

regional groundwater flows given its limited extent into the groundwater. 

 

4.4 Retention 
Given the limited depth of the proposed excavations and the space available temporary batters 

could be adopted, with the permanent basement retaining walls constructed at the toe of the 

batters and backfilled.  However, since the area immediately to the east of the site is being used 

as a car park for the Carriageworks, and other internal roads may be constructed prior to 

excavation, batters may not be possible on some sides of the site.  Where batters cannot be 

accommodated, or are not preferred, the excavations will need to be supported by full depth 

retention systems installed prior to the start of the excavation, such as soldier pile retaining walls, 

with shotcrete infill panels. 

 

Temporary batters no more than 3.5m high, within the soils and weathered shale, should be no 

steeper than 1 Vertical in 1 Horizontal (1V:1H).  Such batters should remain stable in the short 

term provided all surcharge loads, including construction loads, are kept well clear of the crest of 

the batters, by a distance at least equal to the batter height from the crest.  Permanent batters, if 
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required, should be no steeper than 1V:2H, but flatter batters of the order of 1V:3H may be 

preferred to allow access for maintenance of vegetation. 

 

All permanent batters should be covered with topsoil and planted with a deep rooted runner 

grass, or other suitable coverings, following construction to reduce erosion.  All stormwater run-off 

should be directed away from all temporary and permanent slopes to also reduce erosion. 

 

Permanent cantilevered retaining walls may be designed based on a triangular earth pressure 

distribution using an active earth pressure coefficient, Ka, of 0.33 and a bulk unit weight of 

20kN/m3, where some resulting ground movements are acceptable.  Where walls are restrained 

from some lateral movements, such as by other structural elements in front of the wall, design 

should be based on an ‘at rest’ earth pressure coefficient, K0, of 0.5. 

 

Where soldier pile walls are adopted bored piers may be used and should be socket below the 

base of the proposed excavations, including footing and service excavations.  However, 

allowance for some groundwater seepage should be made and the piers should be poured as 

soon as possible after drilling to limit seepage.  Such walls may also be designed as cantilevered 

walls given their limited height of less than 3m to 3.5m.  Alternatively, these walls could be 

restrained using external anchors, if ground movements are to be kept low. 

 

Propped or anchored retaining walls may be designed based on a trapezoidal earth pressure 

distribution of 6H kPa, where H is the retained height in metres.  This assumes that adjacent 

structures and movement sensitive services are located beyond a horizontal distance of 2H from 

the wall, which we expect will be the case.  If prior to construction structures and services are 

located within 2H of the wall a higher earth pressure of 8H kPa should be used.  These maximum 

pressures should be kept constant for the central 50% of the distribution. 

 

The above coefficients and pressures assume horizontal backfill surfaces and where inclined 

backfill is proposed the coefficients or pressures should be increased or the inclined backfill taken 

as a surcharge load.  All surcharge loads, e.g. sloping backfill, traffic loads, etc, should be allowed 

for in the design, plus appropriate hydrostatic pressures, unless measures are taken to provide 

complete and permanent drainage behind the walls.  The groundwater levels measured within the 

standpipes may be used to assess the design hydrostatic loads and further measurements could 

be made at the time of design to provide additional information.  However, we recommend that 

the design be based on groundwater levels at least 0.5m higher than those measured within the 

standpipes. 
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Anchors may be provisionally designed based on an allowable bond stress of 100kPa within 

shale of extremely low strength, 150kPa within shale of very low strength or 250kPa within shale 

of low or higher strength.  Anchors should have a free length of at least 3m and a minimum bond 

length of 3m formed beyond a line drawn up at 45° from the base of the bulk excavation level.  All 

anchors should be proof loaded to at least 1.3 times their design working load before locking off 

at about 85% of the design load.  Lift-off tests should be carried out on at least 10% of the 

anchors 24 to 48 hours following locking off to confirm that the anchors are holding their load.  

Design and construct packages are generally preferred for ground anchors to balance the risk of 

efficient design against the possibility of anchor failure and the difficulty of determining whether 

failure is due to poor construction or optimistic design parameters. 

 

Where piles extend below the base of the excavation a lateral resistance of the pile toes of 

100kPa within shale of extremely low to very low strength, 150kPa within shale of very low 

strength, of 250kPa within shale of low or higher strength may be used below the base of the all 

excavations, including footing and service excavations.  We recommend that the passive 

resistance be ignored for a depth of at least 0.5m below the base of the excavation. 

 

Where batters are used, the space between the batters and the permanent retaining walls will 

need to be carefully backfilled to reduce future settlement of the backfill.  Only light compaction 

equipment should be used for compaction behind retaining walls so that excessive lateral 

pressures are not placed on the walls.  This will require the backfill to be placed in thin layers, say 

100mm loose thickness, appropriate to the compaction equipment being used.  The excavated 

clay and shale will be difficult to properly compact within the limited space available behind the 

walls and consideration should be given to the use of more readily compactable materials, such 

as ripped or crushed rock or concrete (with a maximum particle size of no more than about 

40mm).  The compaction specification for the backfill will depend on whether paving or structures 

are to be supported on the fill.  If the fill is to support paved areas it should be compacted to a 

density of at least 98% of Standard Maximum Dry Density (SMDD) for granular fill materials, but if 

it is only to support landscaped areas a lower compaction specification, say 95% of SMDD, may 

be appropriate, provided the risk of future settlement and maintenance can be accepted.  An 

alternative, and our preferred option, for backfill would be to use a uniformly graded granular 

material, such as crushed concrete of 30mm to 70mm in size, surrounded in a geofabric, with a 

clay capping layer to reduce surface water infiltration. 
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4.5 Footings 
Based on the subsurface conditions encountered, the site would be classified as Class P in 

accordance with AS2870-2011 due to the presence of fill.  However, due to the basement 

excavation, the building will be supported on footings founded within the shale or clayey shale, as 

discussed below. 

 

Following completion of the bulk excavation, we expect that shale or clayey shale of at least 

extremely low strength will be encountered and therefore, the structure should be supported 

entirely on footings founded within the shale to provide uniform support and reduce the risk of 

differential movements.  Pad or strip footings could be used, or bored piers in order to reach 

higher strength shale.  However, in the south-eastern corner of the site, near BH302, piers would 

be several metres deep due to the more deeply weathered nature of the shale. 

 

Footings for the proposed building may be designed based on the allowable bearing pressures 

given in the table below.  Where piers are adopted these should be socketed at least 0.3m into 

the appropriate quality shale. 

 

Borehole Depth and Approximate RL of Shale Adequate for Allowable Bearing Pressure 

700kPa 1000kPa 1500kPa 3000kPa 

Depth ≈RL (AHD) Depth ≈RL (AHD) Depth ≈RL (AHD) Depth ≈RL (AHD) 

302 1.4m 23.8m 5.3m 19.9m 7.2m 18.0m 8.4m 16.8m 

501 2.4m 22.8m 2.4m 22.8m 2.4m 22.8m 4.5m 20.7m 

502 1.0m 24.2m 2.3m 22.9m 3.7m 21.5m 4.8m 20.4m 

503 0.8m 24.4m 1.2m 24.0m 2.0m 23.2m 2.7m 22.5m 

504 0.9m 24.2m 0.9m 24.2m 2.0m 23.1m 3.5m 21.6m 

 

Allowable adhesions of the rock sockets equivalent to 10% of the above allowable bearing 

pressures, may be used for design of piles in compression, below the 0.3m nominal socket and 

provided socket cleanliness and roughness are maintained. 

 

If any of the above ground portions of the building extend past the footprint of the basement, 

these should be supported on piles founded within the shale below the zone of influence of the 

basement.  This zone of influence may be taken as a line drawn at 1V:1H up from the base the 

excavations. 

 

At least the initial stages of footing excavation and/or pile drilling should be inspected by a 

geotechnical engineer to ascertain that the recommended foundation has been reached and to 
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check initial assumptions about foundation conditions and possible variations that may occur 

between borehole locations.  Where an allowable bearing pressure of 3000kPa is adopted, we 

recommend that all pile drilling be inspected by a geotechnical engineer due to the variability in 

the depth of such shale. 

 

Allowance should be made for groundwater seepage into the footing excavations and bored piers.  

Any seepage that does occur must be pumped out and any water softened material removed 

immediately prior to the placement of concrete.  In this regard, the footing excavations and piers 

should be poured as soon as possible following drilling, cleaning and inspection to reduce the risk 

of water seepage and base softening, but at least on the same day as excavation/drilling. 

 

Based on the subsurface conditions encountered, the site would be classified for earthquake 

design as Class Ce in accordance with Section 4 of AS1170.4-2007. 

 

4.6 Basement Floor Slabs 
The basement slab will be cast on weathered shale or clayey shale.  The exposed subgrade 

should be inspected by a geotechnical engineer, who may require proof rolling of the subgrade if 

soil areas are exposed (possibly in the south-eastern corner) or softening occurs.  If any weak 

subgrade areas are exposed they should be treated as recommended by the geotechnical 

engineer, which may comprise excavation to a sound base and replacement with engineered fill.  

We do not expect that significant weak subgrade areas will be encountered based on the 

expected subgrade conditions.  However, there is a likelihood that the subgrade will be weakened 

by water seepage into the excavation and we recommend that a working platform be included in 

the specification, which should be placed as soon as possible following excavation. 

 

As discussed in Section 4.3 above, drainage will be required below the basement slab, but the 

final extent of such drainage should be assessed following inspection of the completed 

excavation.  Alternatively, the basement could be designed to resist hydrostatic uplift forces, i.e. a 

tanked basement. 

 

The basement slab should have a granular subbase layer of at least 100mm thickness below the 

concrete to separate the concrete from the weathered shale subgrade.  The extent to which the 

working platform will fulfil this function will depend upon the thickness of this layer and the extent 

to which it is damaged by construction activities.  We suggest allowance be made to ‘top up’ the 

working platform with at least 100mm of clean material.  To assist with drainage, a single sized 

gravel could be used as this granular layer to act as both a drainage and separation layer.  The 
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concrete slabs should be designed with an effective shear transmission at all joints by way of 

either keyed or dowelled joints. 

 

5 GENERAL COMMENTS 
The recommendations presented in this report include specific issues to be addressed during the 

construction phase of the project.  In the event that any of the construction phase 

recommendations presented in this report are not implemented, the general recommendations 

may become inapplicable and JK Geotechnics accept no responsibility whatsoever for the 

performance of the structure where recommendations are not implemented in full and properly 

tested, inspected and documented. 

 

Occasionally, the subsurface conditions between the completed boreholes may be found to be 

different (or may be interpreted to be different) from those expected.  Variation can also occur 

with groundwater conditions, especially after climatic changes.  If such differences appear to 

exist, we recommend that you immediately contact this office. 

 

This report provides advice on geotechnical aspects for the proposed civil and structural design.  

As part of the documentation stage of this project, Contract Documents and Specifications may 

be prepared based on our report.  However, there may be design features we are not aware of or 

have not commented on for a variety of reasons.  The designers should satisfy themselves that all 

the necessary advice has been obtained.  If required, we could be commissioned to review the 

geotechnical aspects of contract documents to confirm the intent of our recommendations has 

been correctly implemented. 

 

A waste classification will need to be assigned to any soil excavated from the site prior to offsite 

disposal.  Subject to the appropriate testing, material can be classified as Virgin Excavated 

Natural Material (VENM), General Solid, Restricted Solid or Hazardous Waste.  If the natural soil 

has been stockpiled, classification of this soil as Excavated Natural Material (ENM) can also be 

undertaken, if requested.  However, the criteria for ENM are more stringent and the cost 

associated with attempting to meet these criteria may be significant.  Analysis takes seven to 

10 working days to complete, therefore, an adequate allowance should be included in the 

construction program unless testing is completed prior to construction.  If contamination is 

encountered, then substantial further testing (and associated delays) should be expected.  We 

strongly recommend that this issue is addressed prior to the commencement of excavation on 

site. 
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If there is any change in the proposed development described in this report then all 

recommendations should be reviewed. 

 

This report has been prepared for the particular project described and no responsibility is 

accepted for the use of any part of this report in any other context or for any other purpose.  

Copyright in this report is the property of JK Geotechnics.  We have used a degree of care, skill 

and diligence normally exercised by consulting engineers in similar circumstances and locality.  

No other warranty expressed or implied is made or intended.  Subject to payment of all fees due 

for the investigation, the client alone shall have a licence to use this report.  The report shall not 

be reproduced except in full. 
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SPT
8/120mm
REFUSAL
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CONCRETE: 200mm.t

FILL: Clayey gravel, fine to coarse
grained, sub angular, igneous and
quartz, with fine to medium grained
sand.

SHALE: dark grey and brown, trace of
iron indurated bands.

SHALE: dark grey.

END OF BOREHOLE AT 6.0m
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GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG
Borehole No.
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Client: CITY WEST HOUSING PTY LTD

Project: PROPOSED BUILDING D4 AFFORDABLE HOUSING

Location: NORTH EVELEIGH PRECINCT, OFF WILSON STREET, EVELEIGH, NSW

Job No. 26366SB Method: SPIRAL AUGER
JK300

R.L. Surface: » 25.1m

Date: 5-3-13 Datum: AHD

Logged/Checked by: P.C./D.B.
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