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GEOTECHNICAL REPORT FOR PROPOSED DEVELOPMENT  

548 – 552 PACIFIC HIGHWAY, ST. LEONARDS, NSW 
 
 

1.  INTRODUCTION: 

 

This report details the results of a geotechnical assessment carried out for a proposed residential unit 

development at 548 – 552 Pacific Highway, St Leonards, NSW. The investigation was undertaken by 

Crozier Geotechnical Consultants at the request of the developer Magnificent Investments Pty. Ltd. 

 

The site is situated on the low southern side of Pacific Highway within gently south and west sloping 

topography. It is bounded by Christie Lane along the rear. The site consists of two buildings which contain 

commercial and retail premises.  

 

It is proposed to demolish the existing structures and construct a new hotel development. The new building 

will be 14 storey with 6 basement car park levels. The basement car park will require excavation below 

existing ground levels of at least 20.00m depth.  

 

This report is provided for assessment of the site conditions with respect to the proposed development as 

part of a Development Application submission to North Sydney Council. 

 

North Sydney Councils general Conditions of Consent - Section C6 requires geotechnical reporting to 

address the proposed development and construction works. To satisfy these conditions requires deep 

boreholes, cored through bedrock, to 1.00m below the proposed basement level to provide accurate 

information. However access to the site is very limited due to the site’s setting and existing structures, 

therefore this report incorporates visual inspection and assessment using previous experience within the 

area only. Further geotechnical investigation will be required once access to the site for a drill rig is 

possible. 
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A review of recent development applications nearby the site identified past geotechnical investigation and 

reporting carried out by Hyder/Jeffrey and Katauskas (J&K) Pty. Ltd. at No. 88 Christie Street opposite the 

rear of the site. We contacted J&K regarding use of their database information which is included herein 

with their consent. 

 

Our geotechnical investigation comprised: 

• Submission of a Dial Before You Dig enquiry with review of underground services within the 

vicinity of the site. 

• A detailed geotechnical inspection and mapping of the site and adjacent land by a Senior 

Geotechnical Engineer including a photographic record of site conditions. 

• A review of nearby development application submissions and related geotechnical investigations. 

 

The following plans and diagrams were supplied for this work; 

• Architectural Drawings by MD+A Architects, Project: Proposed Hotel 548-552 Pacific Highway, 

St. Leonards, Drawings: DA-01 to DA-04, DA-06 to DA-21, All Revision: A, Dated: 04.05.2016, 

Development Submission. 

 

 

2.  SITE FEATURES: 

 

 2.1. Description: 

The site is located within gently south and west sloping topography with a natural ridge upslope to the 

north-east of the site. The surrounding topography becomes steeper to the south and west of the site. It 

consists of two adjoining buildings which contain No. 548-550 and No. 552 Pacific Highway. 

 

No. 548-550 consists of a two storey brick building with a lower level basement car park on its southern 

side. The basement appears partially excavated below the natural ground surface which is sloping away 

towards the rear. The building is estimated to be at least 80 years old. The lower level of the building 

contains a restaurant whilst the upper level appears to be commercial offices. 

 

No. 552 consists of a two storey brick building which is occupied by a medical commercial tenant. The 

building is estimated to be at least 80 years old. At the rear of the building a basement car park is apparent 

which fronts on to Christie Lane. The basement appears partially excavated below the natural ground 

surface which is sloping away towards the rear. 
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The neighbouring property to the west (No. 554) consists of an old (>100 years) two and three storey brick 

building at ground surface levels. The building adjoins No. 552 along the common boundary with the site. 

At the rear of the building some vertical and diagonal cracking was noted in the southern building wall. 

 

The neighbouring property to the east (No. 544-546) consists of a two storey brick building which is 

occupied by a convenience store at the lower level. The building is estimated to be about 60 years old. At 

the rear is a small open asphalt parking area at a similar level and accessed off Christie Lane. 

The North Shore Railway Line is located close to the site passing in a north-south direction with an 

underpass for the Pacific Highway approximately 60m to the west. Within the western embankment of the 

underpass, bedrock was visible with interbedded sandstone and shale present approximately 5m below the 

Pacific Highway road pavement level. This appears to be related to the Mittagong Formation rocks. 

 

Extensive underground service pits were identified along Pacific Highway, Christie Street and Lithgow 

Street within the footpath reserves.  A Dial Before You Dig enquiry indicates numerous services including 

fibre optics at the front of the site as well as mains gas and sewer within the rear laneway.  

 

The assessments were based on limited visual inspections of the external aspects of neighbouring 

properties, carried out from the road reserves along with literature review, no sub-surface investigation was 

completed.  

 

 2.2. Geology: 

Reference to the Sydney 1: 100,000 Geological Series sheet (9130) indicates that the site is underlain by 

Ashfield Shale (Rwa) however it is situated close to the contact boundary between the underlying 

Hawkesbury Sandstone (Rh) bedrock (see Figure: 1 below). The Mittagong Formation rocks can also be 

encountered at this interface. Mittagong Formation rocks are typically a discontinuous rock unit across 

Sydney that typically contains interbedded sandstones and shales with clay lenses and moderate levels of 

groundwater which can result in stability issues in excavtions. 

 

Ashfield Shale is Triassic aged and from the Wianamatta Group of rocks. This unit generally comprises an 

inter-bedded sequence of shale and laminite which are prone to deep weathering at the surface to clays of 

medium to high plasticity. 

 

Hawkesbury Sandstone is of Triassic Age. The sandstone rock unit typically comprises of medium to 

coarse grained quartz sandstone with minor lenses of shale and laminate. Major joint orientations identified 

within the Hawkesbury Sandstone typically strike north-east to south-west and south-east to north-west. 
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Figure: 1 – Sydney 1: 100,000 Geological Series sheet (9130) – Excerpt (Herbert C., 1983) 

 

2.3. Past Investigations and Ground Conditions 

Review of nearby development application submissions through Lane Cove Council identified a recent 

submission (DA11 224) for No. 88 Christie Street, just across Christie Lane from the rear of the site. This 

submission includes a Hyder Consulting Desktop Report with a J&K letter which details a database review 

of past investigations at nearby sites (Ref: 24004WNlet). J&K were approached to request access to their 

database information including ground testing at 4 nearby sites within 300m of the site. The J&K letter is 

included within Appendix: 1. Based on the J&K letter and the site inspection the following ground 

conditions are expected at the site: 

 

FILL: Expected to consist of varying material and depth although generally expected to be in the 

order of 1.0m to 2.0m depth. 

RESIDUAL SOIL – CLAY and Silty CLAY: Very Stiff to Hard Consistency, expected to be 

intersected from approximately 1.0m depth up to 4.0m depth. 

SHALE – Of varying strength and weathering overlying the Hawkesbury Sandstone. Expected to 

be intersected below 2.0m to 4.0m depth. 

SANDSTONE – Varying strength up to very high strength and weathering. This unit was 

intersected below approximate R.L. 73.50 to R.L. 75.00 in nearby sites. 
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3.  COMMENTS: 

 

3.1. Geotechnical Assessment and Recommendations: 

The site inspection identified that the site and adjoining properties contain buildings of significant age. The  

site is adjoined by existing roads on the north and southern sides whilst the footpath and road reserves 

contain significant underground service networks.  

 

Based on investigation works undertaken in properties nearby it is expected that the site is underlain by 

shallow fill and residual clay soils over weathered shale and sandstone bedrock. The weathered rock will 

contain rock defects and low strength areas with continuous medium to high strength bedrock expected for 

the lower portion of the proposed excavation. This higher strength sandstone bedrock is expected to contain 

some jointing/defects.  

 

No existing hazards were identified at the site or surrounding areas, which consists of gently sloping 

topography. However based on the expected geological and geotechnical conditions it is expected that the 

upper 5 – 10m of the excavation will require installation of support measures prior to excavation (i.e. 

soldier pile walls). At depth the mmedium to high strength bedrock will generally be self supporting 

however excavation walls are expected to intersect joint defects in the sandstone bedrock which will 

require installation of rock support (i.e. rock bolts).  The significant road and extensive underground 

services infrastructure adjoining the site could be susceptible to the proposed works within the site either 

through ground vibrations or movement in the excavation support walls, therefore the design proposal will 

require consultation with service providers prior to commencement of any works. The upper excavation 

support walls are likely to require temporary anchoring to reduce lateral deflection and movement in 

surficial soils/rock supporting adjacent structures, the road reserve and services. 

 

Based on the proximity of the cuts to the side boundaries any excavation support (i.e. rock bolts) may need 

to extend across into the neighbouring properties or the Council reserve, principally along the southern 

boundary. Design for the rock support structures will be on an individual basis as identified during 

inspections and should be undertaken by a geotechnical engineer to limit potential exposure across property 

boundaries. If required bolts should be based on temporary anchoring with full time support implemented 

as part of the development. Rock bolting across property boundaries will require approval from 

neighbouring property and utility owners and relevant stakeholders.    
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The site is adjoined to the east by a two storey commercial building which contains a convenience store and 

to the west by two and three storey brick terrace style buildings occupied by commercial and retail tenants. 

These structures are expected to be founded at shallow depth. The existing site buildings are built right to 

the neighbouring structures to the east and west. The western neighbouring terrace buildings are old and 

No. 552 immediately to the west had visible vertical and diagonal cracking at the rear of the building. 

These structures will be at risk of vibrations and noise from the proposed excavation works as part of the 

proposed development. The excavation is expected to encounter bedrock of medium and high strength at 

depth and will therefore require the use of rock excavation equipment which can produce damaging ground 

vibrations. Prior to excavation commencement the proposed excavation equipment will require approval by 

the geotechnical engineer with vibration calibration carried out on site and full time vibration monitoring of 

neighbouring structures recommended during rock excavation works. 

 

The proposed excavation is expected to intersect groundwater in the form of seepage below approximately 

3.0m to 5.0m depth and may intersect a significant volume near the base of the proposed excavation. 

Seepage will occur over the bedrock surface and through rock defects and jointing. The proposed 

excavation and basement are expected to be waterproof/tanked as part of the final structure and therefore it 

is expected that only a temporary draw-down effect on existing groundwater levels may result. It is 

recommended that groundwater wells be installed as part of additional geotechnical investigation with 

monitoring of site groundwater levels over a minimum 6 month period. It is understood that nearby large 

basements extend to similar depths as the proposed development (St Leonards Forum) and therefore 

groundwater draw-down impacts may already be apparent in the vicinity of the site.  

 

Due to the depth of the proposed excavation it should be expected that deformation of the excavated rock 

face from rock mass de-stressing will occur. The most significant deformation will occur at the crest of the 

excavation midway along the length of the longer east-west oriented excavation walls. The de-stressing and 

deformation will open up existing sub-vertical joints in the excavation walls, which would otherwise be 

stable. This deformation should also be allowed for in the design of the proposed development. During 

excavation works it is recommended that inclinometers be installed to record these types of movement. 

 

Access to the site is very limited at present by existing structures, however it is recommended that a 

specialized drill rig for coring into the bedrock be engaged to provide greater detail on the subsurface 

conditions at depth, including rock strength, groundwater conditions and information on defects within the 

rock mass. This should be undertaken across the site with boreholes drilled to below basement level and 

can only be properly completed following demolition of existing structures. Based on previous 

investigations within similar geological and geotechnical conditions across Sydney the bedrock will be 

capable of supporting the loads required of the proposed development. 
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The recommendations and conclusions in this report are based on an investigation utilising only surface 

observations due to site access limitations. However, provided further geotechnical investigations are 

undertaken including cored boreholes to below excavation level and the recommendations of this report 

and future geotechnical reporting are implemented in the design and construction phases the proposed 

development can be carried out without adverse impact to the site or neighbouring areas.  

 

3.2. Conditions Relating to Design and Construction Monitoring: 

To allow Crozier Geotechnical to provide certification as part of construction, building and post-

construction activity, it will be necessary for Crozier Geotechnical Consultants to: 

1. Undertake additional investigation via cored boreholes to below excavation base to assess 

bedrock defect and strength characteristics for excavation stability and footing design 

assessment, 

2. Review and approve the structural drawings for compliance with the recommendations of this 

and additional investigation geotechnical reports, 

3. Inspect the installation of any excavation support measures, 

4. Review Excavation Methodology and vibration calibration and monitoring of excavation,  

5. Inspect excavation at regular intervals for assessment of conditions for stability, 

6. Inspect all new footings to confirm compliance to design assumptions with respect to 

allowable bearing pressure, basal cleanness and the stability prior to the placement of steel or 

concrete. 

 

The client and builder should make themselves familiar with the Councils Geotechnical Policy and the 

requirements spelled out in this report for further investigation, assessment, support design and inspections 

during the construction phase.  Crozier Geotechnical Consultants cannot provide certification for the 

Occupation Certificate if these recommendations are not implemented. 
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4.  CONCLUSION: 

 

The site appears to be underlain by shallow fill and residual clay overlying weathered shale bedrock with 

sandstone bedrock expected below the shale. The inspection did not identify any obvious existing 

geotechnical hazards or issues at the site. 

 

The proposed works involve a deep excavation which will extend through weathered shale bedrock within 

the upper portion with medium to high strength sandstone bedrock expected in the lower portion of the 

excavation. The excavation will extend right to site boundaries where public walkways/footpaths exist and 

adjoining buildings therefore excavation support is critical.  There is also the potential for vibration damage 

to adjacent structures during excavation of bedrock. Therefore it is recommended that further geotechnical 

investigation, including a minimum of 4 cored boreholes be undertaken to below basement level to assess 

bedrock characteristics for excavation stability and footing design. Regular geotechnical inspection of the 

bedrock excavation is also required to assess bedrock conditions and allow installation of support as 

required.  

 

Provided appropriate construction methods are used and the recommendations of this report are adhered to, 

as well as further geotechnical investigation being carried out prior to construction commencing, the 

development can be achieved without adverse impact on the site or surrounding areas. However, this will 

require vibration monitoring and/or onsite calibration as well as ongoing geotechnical supervision of the 

excavation works including regular site inspections to identify any concerns before problems develop. 

 

                     
   

 Prepared By:      Reviewed By: 

 James Butcher      Troy Crozier    

 Senior Geotechnical Engineer    Principal Engineering Geologist 

 MIE (Aust) No. 3087084     MAIG. RPGeo; 10197  
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