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Attention: Mr Rusty Moran 
 
 
Dear Sir, 
 
PROPOSED RETAIL/RESIDENTIAL DEVELOPMENT, 21 35 TREACY ST, HURSTVILLE 
GEOTECHNICAL INVESTIGATION 

1. INTRODUCTION 

1.1 General 

This report presents the results of a preliminary geotechnical assessment for the above project. 
The assessment was commissioned by Mr Rusty Moran of Moran Corp, on behalf of Earljest Pty 
Ltd. The work was carried out in accordance with a proposal by Asset Geotechnical Engineering 
Pty Ltd dated 2 November 2010, reference P1719. 

It is understood that the project involves construction of a high-rise development possibly 
including 6 levels below ground and 16 levels above ground. It is also understood that the site is 
located adjacent to the Illawarra Railway Line and as such, the project must be referred to 
RailCorp for their assessment and approval.  

The preliminary geotechnical assessment is required as part of a concept design submission to 
the Department of Planning NSW and RailCorp. If the project is to proceed further, it is understood 
that a formal Development Application would be prepared, and it is expected that this would 
include a detailed geotechnical investigation. 

1.2 Scope of Work 

The main objectives were to provide an assessment of likely subsurface conditions, and to provide 
preliminary geotechnical recommendations for the development with respect to excavations, 
temporary and permanent support, dewatering, and foundations. More specifically, the report is 
required to ng envelope (i.e. suitable depth of 
excavation and proximity to RailCorp corridor), methodology of excavation and support, 
anticipated ground surface movements, and avoidance of [permanent] rock anchors extending 
into the corridor. 

In order to achieve the project objectives, the following scope of work was carried out: 
 Review of available reports and maps held within our files, including reference to investigation 

at 3 other sites within the Hurstville business district which also involved deep basement 
excavation. 
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 Walkover observations of site conditions and conditions of accessible excavations within the 
immediate vicinity.  

 Review of available third-party reports for adjoining site developments which also involved 
deep basement excavations. 

 Engineering assessment and reporting. 

This report must be read in conjunction with the attached Information Sheets. Particular attention is 
drawn to the limitations inherent in site investigations and the importance of verifying the 
subsurface conditions inferred herein. 

2. SITE DESCRIPTION 

The site is located on the southern side of Treacy Street in Hurstville and is rectangular in shape, 
occupying a total area of 4,119m2 as shown in the attached Block Plan. It is bounded by Treacy 
Street to the north, an above-ground Council carpark to the west, the Illawarra Railway line to the 
south, and a 3 storey mixed-use development (with no basement level) to the east (No 15 19 
Treacy Street). A mixed-use development is currently under construction at No 11 13 Treacy 
Street, comprising 3 levels of basement excavation and 6 stories above ground. 

The ground surface generally slopes down to the south and southeast at up to about 5 . Ground 
surface levels across the site range from about RL 62m to RL 58m. Existing site development 
comprises a number of one and two storey commercial developments with associated concrete 
pavements. 

The railway track is located at the top of an embankment which is up to about 3m high. 

The proposed development includes up to 6 basement levels extending to the site boundaries. 
The floor level of the lower basement is at RL 42m. This will require excavation of up to about 20m 
but some areas within the western part of the site up to about 22m. 

3. ANTICIPATED SUBSURFACE CONDITIONS 

3.1 Geology 

The 1:100,000 Sydney Geological Map indicates the site is underlain by Ashfield Shale. This unit 
typically includes shale and laminate, which weathers to form residual clay soils of medium to high 
plasticity. 

3.2 Stratigraphy 

The following general summary description is provided for the subsurface conditions from 
borehole logs for the adjacent site at 11 13 Treacy Street, and three sites within the Hurstville area 
with deep basements.  
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Table 1  Generalised Subsurface Profile 

Layer Description Depth to 
Base 

Pavement CONCRETE and ASPHALT up to 0.2m 

Residual CLAY, generally very stiff up to 3m 

Bedrock LAMINITE (SHALE), fine grained, interbedded siltstone and fine grained sandstone, 
extremely to highly weathered, low strength (assessed Class 5 and 4 Shale1) 

up to 13m 

LAMINITE (SHALE), highly to moderately weathered, medium strength (assessed Class 3 
or better Shale) 

> 13m 

3.3 Groundwater 

Groundwater is anticipated to be present within fractures in the bedrock, at deeper than about 6m 
to 10m.  

4. DISCUSSIONS & RECOMMENDATIONS 

4.1 Excavation 

The excavation for the proposed basement levels is anticipated to be through residual clay and 
assessed Class 5 and 4 Shale down to about 13m depth, and then into assessed Class 3 (or 
better) Shale.  

The clays and Class 5 shale could be readily excavated using conventional earthmoving 
equipment (e.g. hydraulic excavator, dozer with ripper). Excavation of stronger bands within the 
Class 4 Shale and stronger bands within the Class 5 Shale may require use of hydraulic hammer. 
Excavation of the Class 3 or better Shale will likely require use of a hydraulic hammer. Excavation 
requirements will be governed by the presence of the rock, and the sensitivity of nearby structures 
and rail infrastructure to vibrations caused by the rock excavation. 

The building constructions and rail infrastructure on the adjacent properties are sensitive to 
vibrations above certain threshold levels (regarding potential for cracking).  Close controls by the 
excavation contractor over the rock excavation are necessary, and are recommended, so that 
excessive vibration effects are not generated. 

Excavation methods should be adopted which limit ground vibrations at the adjoining 
developments to not more then 5mm/sec. Vibration monitoring should be carried out to verify that 
this is achieved. The limit of 5mm/sec are expected to be achievable if rock breaker equipment or 
other excavation methods are restricted as indicated in Table 2 as follows: 

                                                        

1 Pells, P.J.N., Mostyn, G. & Walker, B.F., Foundations on Sandstone and Shale in the Sydney Region, 
Australian Geomechanics Journal, December 1998 
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Table 2  Recommendations for Rock Breaking Equipment 

Distance from 
adjoining structure (m) 

Maximum Peak Particle Velocity 5mm/sec 

Equipment Operating Limit (% of 
Maximum Capacity) 

1.5 to 2.5 Hand operated jackhammer 
only 

100 

2.5 to 5.0 300 kg rock hammer 50 

5.0 to 10.0 300 kg rock hammer 100 

or  

600 kg rock hammer 50 

At all times, the excavation equipment must be operated by experienced personnel, according to 
the manufacturer's instructions, and in a manner consistent with minimising vibration effects. 

Use of other techniques (e.g. chemical rock splitting, rock sawing), although less productive, 
would reduce or possibly eliminate risks of damage to adjoining property through vibration effects 
transmitted via the ground.  Such techniques may be considered if an alternative to rock breaking 
is necessary. If rock sawing is carried out around excavation boundaries in not less than 1m deep 
lifts, a 900 kg rock hammer could be used at up to 100% maximum operating capacity with an 
assessed peak particle velocity not exceeding 5 mm/sec, subject to observation and confirmation 
by a geotechnical engineer at the commencement of excavation. 

It should be noted that vibrations that are below threshold levels for building damage may be 
experienced at adjoining developments. 

4.2 Dewatering 

Some groundwater seepage is anticipated through the bedrock. It is expected that this could be 
controlled by sump-and-pump techniques, and should not adversely affect adjoining 
developments.  

4.3 Temporary and Permanent Shoring 

Design of temporary and permanent shoring will need to consider both long term (i.e. permanent) 
and short term (i.e. during construction) loading conditions, as well as the possible impact on 
adjoining developments. 

In the long term, the basement structure will provide the permanent support for the excavation, 
and should be designed as a braced wall for the long term loading condition. 

In the short term (i.e. during construction), the design of the temporary shoring will depend on the 
method of construction adopted. Two common construction techniques include top down and 
bottom up construction.  

Top down construction typically involves: 
 construction of the perimeter wall as contiguous bored piles; 
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 pouring the ground floor slab (or sufficient sections of the ground floor to provide adequate 
bracing); 

 excavating to design level, installing additional bracing as required; 
 pouring the basement floor slab; and 
 pouring intermediate floor slabs progressively upwards.  

Bottom up construction typically involves: 
 constructing the perimeter wall as contiguous piles, or intermittent piles with shotcrete infill 

panels; 
 options for wall design include anchored or propped (internal props); 
 excavating to basement subgrade level, installing anchors or props as required; 
 pouring the ground floor slab and proceeding upwards.  

In view of the proposed depth of excavation, the proximity to the rail corridor, and the likely 
required limits on deflections at the rail corridor boundary, we recommend that top-down 
construction be seriously considered for this site. This should significantly reduce lateral 
deflections of the wall and subsidence of adjacent ground, compared with bottom-up 
construction. The structural elements used for the bracing could form part of the completed 
structure, and temporary rock anchors would not be required, thereby offsetting some or possibly 
all of the additional construction costs of excavating within and around internal bracing.  

If bottom-up construction is considered, then it will be necessary to utilise either internal props or 
multi-row stressed anchors.  

Multi-row anchored and braced retaining walls may be designed for a uniform rectangular lateral 
earth pressure (kPa) of 4H where H = height of wall within assessed Class 5 Shale and soils. The 
wall should also be designed for rock wedge failure, which should be ascertained during further 
investigations.  

Allowance for groundwater should also be made, subject to further investigation of groundwater 
levels. Appropriate surcharge loading at the finished surface level should also be adopted for 
design of the wall.  

4.4 Footings 

Footings for the development could include the permanent shoring piles around the perimeter, and 
internal piles or pad footings. It is anticipated that Class 3 or better Shale could be encountered at 
founding level, and a maximum allowable bearing pressure (subject to further investigation) of at 
least 2,000 kPa may be available. 

4.5 Further Studies 

If the development is to proceed further, then additional investigations will be required including 
drilling of a number of cored boreholes to at least 3m below the proposed lowest excavation level 
and installation of piezometers to allow groundwater monitoring. Computer modelling of the 
proposed basement excavation will also be required for design of temporary shoring to ensure that 
deflections at the adjacent rail corridor boundary do not exceed tolerable limits. 
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5. STATEMENT 

Provided that the development is designed and constructed in accordance with the 
recommendations in this report, including requirement for further studies, we consider that the 
proposed development (in terms of depths of excavation, building envelope and methodology of 
construction) would not have an adverse impact on the adjoining rail corridor. 

     

Please contact us if you have any questions regarding this report or if you require further 
assistance. 
 
For and on behalf of 
Asset Geotechnical Engineering Pty Ltd 

 

 
 

Mark Bartel 
BE  MEngSc  MIEAust  CPEng 
Principal Geotechnical Engineer 
 
Encl: Information Sheets 
 Block Plan 
 Section A A 
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