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5.2 GROUNDWATER  
Groundwater depths are not known. The permanent groundwater level is likely to be near mean sea level (i.e. 
below the ESR rail tunnel invert level). There may be perched groundwater within the Fill units, and 
groundwater seepage along the Fill/Residual Soil and natural soil/rock interfaces. It is expected that these 
seepages would drain towards the tunnel. 

6. GEOTECHNICAL CONSIDERATIONS FOR DESIGN  

6.1 PROPOSED DEVELOPMENT & SITE CONSTRAINTS 
The proposed development is multi-storey buildings, each with several basement levels, or a common 
basement. Anticipated site constraints include:  

• Building locations may be limited by the ESR corridor and associated reserves, which are not 
presently accurately defined. 

• The basement excavation and/or the temporary and permanent supports for excavation retention 
system may impact or encroach on the rail assets and surrounding development. 

• The building footings will need to be founded near or below the tunnel invert level to avoid transfer of 
load to the rail assets. 

• Detailed impact assessments due to excavations on the adjacent properties and infrastructure are 
likely to be required.    

At this stage, the number of basement levels is uncertain, as is the depth to a suitable rock foundation.  

In the following sections, any reference to Geotechnical Units are those Units described in Table 4.  

6.2 EXCAVATION CONDITIONS 
The excavation conditions will depend on the local depth of Unit 1 Fill, the proposed ground floor level and the 
number of basement levels. Excavation for two basement levels may fully penetrate Unit 1, and most of Unit 
2. Three basements could penetrate most of Unit 3 and partial penetration into Unit 4. 

It is expected that most Unit 1, Unit 2 and some Unit 3 could generally be excavated using conventional 
earthmoving plant such as a large excavator with a tooth bucket. Rock breaking techniques may be required 
for possible buried concrete slabs within Unit 1. 

The use of high powered excavation plant fitted with rippers and rock breakers would likely be required for the 
excavations in Unit 4 and some Unit 3.  Rotary rock grinder or rock saw attachments to the hydraulic 
excavator may be required to avoid both over-break and excessive vibrations below shoring and adjacent to 
vibration sensitive structures. 

The depths and thicknesses of the various units will need to be determined by further investigations, from 
which contractors should make their own evaluation of the plant required for excavation. 

6.3 POTENTIAL IMPACT ON ADJACENT & UNDERGROUND FACILITIES 
The main impact to nearby roads, railyards, structures, underground infrastructure and the ESR tunnel located 
below the south of the site will be basement excavation during construction and the adequacy of the 
temporary and permanent site retention systems.  

The basement excavation will result in vibrations that could affect nearby structures and infrastructure and the 
removal of ground support can cause damage or collapse as a result of lateral and/or vertical ground 
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movements and soil pore pressure changes. To assess potential risks, the following will need to be assessed 
for each nearby development prior to formulation of excavation plans, temporary and permanent retention 
design and construction methodology: 

• Size, location, nature, footing system, founding level, building fabric and deformation tolerance, and;  

• Location, depth and nature of existing underground services near the basement footprints.   

Appropriate investigation, design, and monitoring is required to assess the footings of existing adjacent 
structures and services and to protect them from adverse impacts from ground movements and/or loss of 
support arising from excavation, vibrations due to excavation plant and the potential changes to local 
groundwater conditions.  Prior to commencement of the bulk excavation works dilapidation surveys of the 
adjacent structures be carried out to provide a baseline condition for excavation monitoring and management. 

Where it is important to limit adjacent ground movements due to the presence of nearby structures, the use of 
relatively stiff shoring with bracing or tie-back anchors designed to resist higher than active earth pressures is 
likely to be required. In these cases, detailed numerical analysis to assess ground/structure interaction may 
be required for more efficient design of the shoring system. 

Even suitably designed and constructed retention systems will result in some ground movements outside the 
basement footprint. Published data suggests that an adequately designed and installed retention system in 
soil and weathered rock can experience lateral movements between 0.1% and 0.3% of the retained height at 
the excavation face. The magnitude of lateral ground movements diminishes with distance from the edge of 
excavations, but the zone of influence can extend to 1.5 to 2 times the basement depth. 

The risks of ground movements are not restricted to basement excavation. Any temporary or permanent 
excavation can cause ground movements that affect nearby development, particularly in unsupported 
excavations. Most of the existing near-surface soils are expected to comprise fill that may be uncontrolled. 
Unsupported excavations in these materials could collapse or erode, if cut too steep, too deep or if perched 
groundwater is present. Such excavations should be avoided.  We are not presently able to suggest short or 
long term batter slope or depth limits for unsupported excavations of any type on the Site.  

6.4 EXCAVATION RETENTION 
For basement excavation, unsupported cuts are not recommended in Geotechnical Units 1, 2 and 3.  Because 
of the site constraints and adjacent development, shoring systems and permanent retaining walls are likely to 
be required for basement construction, irrespective of proposed basement depth. 

Unit 4 (Class II or better Shale) may be encountered near the base of excavation if three levels are proposed. 
Whilst it is common for vertical cuts in this material to remain stable in the short term (with local rock bolting 
and shotcrete support as required), it may be preferable to adopt a full depth shoring system for the 
excavations, because it is not uncommon for pervasive inclined joints to occur in Ashfield Shale. These joints 
are difficult to identify in boreholes. The joints can have serious consequences to excavation stability if they 
daylight below the shoring system. 

Common support systems used for deep excavations in Ashfield Shale include, anchored soldier pile walls 
with shotcrete infill panels and/or contiguous piled walls.  Anchors installed beneath adjacent properties would 
need permission from neighbouring land and infrastructure owners and would need to consider the impact on 
adjacent properties. Consideration may need to be given to using glass fibre anchors near the rail corridors 
due to potential for stray currents.  

If the use of anchors is not possible then top-down construction or internal bracing would be required.  For 
basements of only one level, cantilevered walls may be feasible in the temporary case, depending on wall 
performance requirement and the presence of any settlement sensitive services.  
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Final assessment of shoring options will be dictated by basement depth, ground conditions revealed by 
intrusive investigation, excavation requirements with respect to tolerable ground movements and the condition 
of rock revealed during the excavation.   

6.5 GROUNDWATER  
The local topography slopes gently sloping down from northeast to southwest. It is typical for groundwater to 
flow in the same direction. At the North Eveleigh site, groundwater level was recorded at about RL 22 to 23 m 
with perched (likely discontinuous) groundwater in the fill at about RL 24m. This groundwater is likely to seep 
downslope towards the Site, through the soil and rock mass.  

Geotechnical literature indicates the range of mass permeability for fresh Sydney shales is typically in the 
range 10-7 to 10-9 m/s. Shallower aquifers can occur within the residual clay and weathered shale and that 
typical permeability in weathered shale aquifers are 10-6 to 10-9 m/s.  

Groundwater inflows into basement excavations will depend on many factors, including groundwater level, 
basement wall and floor area, and the distribution of defects in the rock mass where higher permeability zones 
occur.  Whilst the inflow rate in weathered shales can often be controlled by sump and pump methods, 
whether drained basements can be adopted will depend on the total volume of collected groundwater that 
needs disposal from site and the groundwater chemistry.  Groundwater collected would require water quality 
testing and regulatory approval for discharge into the stormwater system.  

Longer term groundwater monitoring and further detailed groundwater analysis and groundwater modelling 
would need to be carried out to assess the feasibility of drained basement in terms of dewatering and 
pumping requirements and long term groundwater drawdown that may affect surrounding 
structures/properties. Such analysis would be necessary to obtain groundwater extraction approvals from DPI 
Water. The drainage interaction effects of the basement and adjacent tunnel would need to be considered. 

If a drained basement is possible then adequate drainage will need to be provided behind the walls, and a 
permanent water collection system will be required together with flushing points for drainage system periodic 
maintenance. Discharge to the public stormwater drainage system may be carried out through the use of 
pumps, however further groundwater quality test will need to be carried out to assess the suitability of water 
quality. An allowance of potential water pressure build-up equivalent to one-third the wall height is often 
adopted when such drainage measures are installed. 

Alternatively, if a tanked basement is the preferred option, basement walls and floor slabs would need to be 
designed to resist anticipated hydrostatic uplift pressures.  

Because groundwater conditions and basement excavation depths are unknown at present, there is a 
possibility that dewatering may be required during basement construction, which could cause ground 
settlement affecting adjacent property.   
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8. FUTURE GEOTECHNICAL INVESTIGATION  

As standard practice, Coffey encloses the attached Important Information sheet to provide guidance on the 
limitations of geotechnical reports that we have conducted for sites where specific development details are 
known and site specific investigation has been conducted. 

This geotechnical desk study relies on extrapolation of geotechnical data from outside the site boundaries to 
form a preliminary ground model for planning concept design and assessing geotechnical constraints for the 
project. The geotechnical model discussed herein is not based on site specific data, and the geotechnical 
considerations for development are based on non-specific development data. 

Based on our preliminary ground model, future high rise residential development should be geotechnically 
feasible, but considerable geotechnical investigation will be required to address detailed design.   The extent 
of geotechnical investigation required for high rise residential development at the Site will depend on many 
factors, including: 

• The available footprint for development (considering the rail reserves for the existing tunnel); 

• The number of proposed basement levels (affecting excavation depth and support systems) 

• The building configurations and loadings  

Coffey will be able to provide more advice on investigation planning when the concept details of the 
development are available. The investigation objectives will be to plan an investigation that allows 
geotechnical modelling of: 

• The extent, nature and depth of Geotechnical Units 1, 2 and 3 because his will influence the 
excavation and site retention design and construction costs 

• The depth to, and characteristics of Geotechnical Unit 4 because this will likely form the most suitable 
foundation for buildings  

• The groundwater conditions because this will influence basement design and the impacts on or from 
surrounding development.  
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Your report is based on project specific criteria 

Your report has been developed on the basis of your unique project specific requirements as understood by 
Tetra Tech Coffey and applies only to the site investigated. Project criteria typically include the general nature 
of the project; its size and configuration; the location of any structures on the site; other site improvements; 
the presence of underground utilities; and the additional risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there are any changes to the project without first asking Tetra 
Tech Coffey to assess how factors that changed subsequent to the date of the report affect the report's 
recommendations. Tetra Tech Coffey cannot accept responsibility for problems that may occur due to 
changed factors if they are not consulted. 

Subsurface conditions can change 

Subsurface conditions are created by natural processes and the activity of man. For example, water levels 
can vary with time, fill may be placed on a site and pollutants may migrate with time. Because a report is 
based on conditions which existed at the time of subsurface exploration, decisions should not be based on a 
report whose adequacy may have been affected by time. Consult Tetra Tech Coffey to be advised how time 
may have impacted on the project. 

Interpretation of factual data 

Site assessment identifies actual subsurface conditions only at those points where samples are taken and 
when they are taken. Data derived from literature and external data source review, sampling and subsequent 
laboratory testing are interpreted by geologists, engineers or scientists to provide an opinion about overall site 
conditions, their likely impact on the proposed development and recommended actions. Actual conditions may 
differ from those inferred to exist, because no professional, no matter how qualified, can reveal what is hidden 
by earth, rock and time. The actual interface between materials may be far more gradual or abrupt than 
assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, 
but steps can be taken to reduce the impact of unexpected conditions. For this reason, owners should retain 
the services of Tetra Tech Coffey through the development stage, to identify variances, conduct additional 
tests if required, and recommend solutions to problems encountered on site. 

Your report will only give preliminary recommendations 

Your report is based on the assumption that the site conditions as revealed through selective point sampling 
are indicative of actual conditions throughout an area. This assumption cannot be substantiated until project 
implementation has commenced and therefore your report recommendations can only be regarded as 
preliminary. Only Tetra Tech Coffey, who prepared the report, is fully familiar with the background information 
needed to assess whether or not the report's recommendations are valid and whether or not changes should 
be considered as the project develops. If another party undertakes the implementation of the 
recommendations of this report there is a risk that the report will be misinterpreted and Tetra Tech Coffey 
cannot be held responsible for such misinterpretation. 

Your report is prepared for specific purposes and persons 

To avoid misuse of the information contained in your report it is recommended that you confer with Tetra Tech 
Coffey before passing your report on to another party who may not be familiar with the background and the 
purpose of the report. Your report should not be applied to any project other than that originally specified at 
the time the report was issued. 
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Interpretation by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations 
of a report. To help avoid misinterpretations, retain Tetra Tech Coffey to work with other project design 
professionals who are affected by the report. Have Tetra Tech Coffey explain the report implications to design 
professionals affected by them and then review plans and specifications produced to see how they 
incorporate the report findings. 

Data should not be separated from the report 

The report as a whole presents the findings of the site assessment and the report should not be copied in part 
or altered in any way. Logs, figures, drawings, etc. are customarily included in our reports and are developed 
by scientists, engineers or geologists based on their interpretation of field logs (assembled by field personnel) 
and laboratory evaluation of field samples. These logs etc. should not under any circumstances be redrawn 
for inclusion in other documents or separated from the report in any way. 

Geoenvironmental concerns are not at issue 

Your report is not likely to relate any findings, conclusions, or recommendations about the potential for 
hazardous materials existing at the site unless specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to perform a geoenvironmental assessment. Contamination 
can create major health, safety and environmental risks. If you have no information about the potential for 
your site to be contaminated or create an environmental hazard, you are advised to contact Tetra Tech Coffey 
for information relating to geoenvironmental issues. 

Rely on Tetra Tech Coffey for additional assistance 

Tetra Tech Coffey is familiar with a variety of techniques and approaches that can be used to help reduce 
risks for all parties to a project, from design to construction. It is common that not all approaches will be 
necessarily dealt with in your site assessment report due to concepts proposed at that time. As the project 
progresses through design towards construction, speak with Tetra Tech Coffey to develop alternative 
approaches to problems that may be of genuine benefit both in time and cost. 

Responsibility 

Reporting relies on interpretation of factual information based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than the design disciplines. This has often resulted in claims 
being lodged against consultants, which are unfounded. To help prevent this problem, a number of clauses 
have been developed for use in contracts, reports and other documents. Responsibility clauses do not 
transfer appropriate liabilities from Tetra Tech Coffey to other parties but are included to identify where Tetra 
Tech Coffey's responsibilities begin and end. Their use is intended to help all parties involved to recognise 
their individual responsibilities. Read all documents from Tetra Tech Coffey closely and do not hesitate to ask 
any questions you may have. 

 


