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1 Introduction 
Hyder Consulting has been commissioned by Winten Property Group to prepare a desk top 
study report on geotechnical and groundwater aspects in response to the Director General’s 
Requirements for a Project Application for the site located at 177-199 Pacific Highway, North 
Sydney, New South Wales. The existing site is shown in Figure 1. 

 This report presents an assessment of the site geotechnical conditions and groundwater 
aspects. Our discussions and recommendations are made with respect to potential geotechnical 
issues that may arise from the subject site development. The possible design solutions and the 
potential impacts of the development on the adjacent buildings, infrastructure and utilities are 
discussed in this report. Also recommended are the groundwater related issues including the 
potential groundwater inflow towards the basement excavation and ongoing treatment of 
groundwater. The mitigation measures that may be employed to address the identified issues 
are discussed in the report. 

 

Figure 1: Existing Site Location ("Courtesy of ‘NearMap’ www.nearmap.com") 
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2 Information Collected 
At this desk top study level we have collected the following geotechnical and groundwater 
related information: 

• Database search to assess the surface conditions 

• Review of the geological map related to the subject site 

• Geotechnical information search of the surrounding sites to appreciate the sub-surface 
ground conditions and the groundwater information 

• A site walk over inspection and evaluation to identify any potential visible risks related to 
the proposed development. 
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3 Surface Conditions 
The proposed commercial building is to be located at the corner of Berry Street and Pacific 
Highway, North Sydney. The existing ground falls from the corner of Berry Street and Pacific 
Highway in an east and south direction. 

The existing building is three to four stories with a basement carpark. The car park entry is from 
Berry Street. The building frontage is along the Pacific Highway. Below the carpark basement 
there is an open underground space. 

The adjoining existing buildings on Berry Street and Pacific Highway are very close to the 
buildings on the proposed development site. 

There are footpaths at both Berry Street and Pacific Highway frontages. 
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4 Sub-surface Conditions 
4.1 Local Geology 

The Sydney 1:100,000 Geological Series Sheet 9130 (1983) indicates that the site is underlain 
by Hawkesbury Sandstone described as medium to coarse grained quartz sandstone with very 
minor shale and laminite lenses. 

Overlying the Hawkesbury Sandstone rock is fill and residual soil of varying thickness. 

4.2 Previous Investigations 
A number of geotechnical specialist consultants have established databases of their previous 
site investigation data. These were approached to determine whether their databases have 
information from developments in the vicinity of the subject site. 

Jeffery and Katauskas Pty Ltd (J&K) carried out the original site investigation works for four 
sites within about 200m distance, and there are four boreholes at the subject site drilled in 1979 
prior to development. A letter report by J&K dated 13 May 2010 outlined their findings of the 
sub-surface condition is presented in Appendix A of this report. 

Based on the J&K report a summary of the sub-surface ground condition may be described as 
follows: 

• Fill and residual soil of varying thickness but is expected to be of the order of 1 to 2m. 

• Hawkesbury Sandstone.  

We note that there is no cored log at the site and the depth of drilling was limited to a maximum 
of 3.4m. As such the quality of the rock at greater depth is not known. 

4.3 Site Walkover 
A site walkover inspection was carried out by Dr Jim Yang of Hyder Consulting. A visual 
inspection of the basement was carried out to assess the exposed material around the open 
space below the carpark. 

The following was noted during the site visit: 

• Sandstone bedrock exposed at the base of excavation as shown on Figure 2. 

• A drain was constructed using gravel as shown on Figure 3. It was advised by Mr Bob 
Astill, building manager, that there used to have occasional seepage from the adjacent 
basement walls, and that the basement site is generally “dry” after the construction of 
the gravel drain. 

• It can be noted from Figure 4 that the retaining wall was constructed using concrete and 
block works.  

• Figure 5 shows the “mud” deposited at the low spots within the underground space over 
the past time.  

• No apparent groundwater seepage was noted during the site visit 
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Figure 2: Exposed sandstone rock 
 

 
 
Figure 3: Gravel drain 
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Figure 4: Concrete and block retaining wall 

 

Figure 5: “Mud” settled at the low spots 
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4.4 Groundwater 
Based on our site observation and the information provided by J&K from the following can be 
interpreted: 

• Groundwater table is likely to be at or below the existing basement level, possibly at a 
depth of 3 to 5m. 

• “Shallow” seepage may originate from the perched water within the soils behind the 
retaining walls although the source of water is unknown. 

• Groundwater is likely to be present predominantly within the rock defects in the rock 
mass. 

The quality of the groundwater is unknown at the time of writing this report. 

We understand that there are deep basements to the adjoining towers at Miller Street, North 
Sydney and to the east. The groundwater table of the subject site may have already been 
drawn down by the deep basement at these sites. 
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5 Proposed Development  
A set of concept development plans and sections are provided to Hyder Consulting by Winten 
Property Group. A concept plan at ground and a typical cross sections prepared by BatesSmart 
are presented in Appendix B.  

The proposed development is primarily for commercial use with the tower being about 32 levels 
above ground. Up to 4 levels of basement for car parking is proposed. The typical cross-section 
shows that the proposed basement excavation at Pacific Highway is some10-12m. 
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6 Geotechnical Issues and Recommendations 
The proposed basement excavation of the order of 10m to 12m depth is likely to draw down the 
existing ground water level down if a “drained” basement is to be constructed.  

Near vertical excavation in soil and residual as well as the very low strength shale or sandstone 
will require shoring system during construction and for the long term stability. Excavation within 
the good quality can be near vertical with localised rock support. 

Based on our evaluation of the collected information and our past similar project experience we 
consider that the proposed development is feasible at this concept stage from geotechnical and 
groundwater perspectives. However we anticipate that the following key issues related to 
geotechnical and groundwater aspects should be considered in the post concept design 
development and construction: 

1 Noise and vibration – There are two sources of noise and vibration. The first one is 
anticipated from demolition works of the existing building. The second one is expected to 
be from the excavation works for the basement. These activities may have a potential 
adverse impact on the adjacent buildings and people working or living in these buildings. 
Appropriate design and construction methodologies can be developed to mitigate these 
issues. 

2 Services and utilities will need to be identified and relocated if required prior to 
demolishing and excavation works. 

3 Retaining or shoring system may be required for the existing building during demolition 
and for the excavation of the basement levels to ensure structural integrity of the adjacent 
buildings and basements. 

4 Temporary and/or permanent shoring system will be required to retain the soil and 
residual as well as the weak sandstone overlying the good quality sandstone so that the 
basement excavation can be carried out in a safe manner. 

5 Groundwater inflow is likely to be encountered during basement excavation. The volume 
and quality of the groundwater will depend upon the characteristics of the defects within 
the rock mass and the water recharge source. 

6 Ground movement may occur due to stress relief resulting from the basement excavation. 
The magnitude of movement is dependent upon the lock in stresses within the rock mass. 
It often occurs in a sudden and rapid manner, which may lead to instability of the 
excavated rock face and cracking /movement in slabs of the adjacent buildings as well as 
the utilities and underground services such as water mains. Appropriate design solutions 
and construction methodologies can be developed to mitigate these issues. 

7 Any significant geological features such as water-bearing dyke intersecting the project or 
in the close vicinity of the subject site that may have an impact on the development 
should be identified and considered. 

In order to address the above key issues we recommend that a comprehensive geotechnical 
site investigation be carried out after the concept plan approval but prior to detail design and 
development. The geotechnical investigation plan should be designed such that the identified 
key issues will be appropriately addressed. 
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Architectural Plan and Sections 
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