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Report on Geotechnical Investigation 
Proposed Hornsby Hospital Redevelopment 
Corner Palmerston and Lowe Roads, Hornsby 
 
 
 
1. Introduction 

This report provides the results of a geotechnical investigation undertaken by Douglas Partners Pty 
Ltd (DP) for a proposed redevelopment at Hornsby Hospital, Hornsby.  The work was carried out at 
the request of TSA Management Pty Limited, the project managers for the project, acting on behalf of 
the client, Health Infrastructure. 
 
It is understood that the proposed redevelopment will include demolition of the existing buildings and 
the construction of a new two-storey building.  No basement level is currently proposed.    
 
The investigation included the drilling of five boreholes with Standard penetration testing of the 
overburden soils and coring of the rock.  Details of the field work are given in the report together with 
comments on subsurface conditions, site preparation and design of footings. 
 
 
 
2. Site Description and Geology 

The proposed site of the new building is within the north-western portion of Hornsby Hospital on an 
area currently occupied by relatively dilapidated one and two-storey masonry and timber buildings 
(Building 6).  Building 6 is surrounded by asphaltic concrete (AC) paved carpark and grassed areas 
with mature trees.  Palmerston Road and Lowe Road border the site to the west and north, 
respectively.  A one and two-storey masonry building (MIHCU Building) and a three-storey reinforced 
concrete building (Building 5) are both located within about 10 - 20 m of the existing Building 6 to the 
east and south, respectively.  
 
The existing Building 6 and associated carpark area is approximately 90 m square and dips gently at 
less than 1° towards the north and west. 
 
Reference to the Sydney 1:100 000 Series Geological Sheet indicates that most of the site is underlain 
by Hawkesbury Sandstone of Triassic age.  This formation typically comprises medium to coarse 
grained quartz sandstone with minor shale bands or lenses and was confirmed by the boreholes.  
Ashfield Shale is located immediately to the south-east of the site and was not encountered in the 
boreholes.  
 
 
 
3. Field Work Methods 

The field work included drilling of five boreholes (BH1 to BH5 inclusive) to depths of between 4.5 m 
and 4.95 m using a bobcat-mounted drilling rig.   
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The boreholes were initially drilled using spiral flight augers within the soils and then cased and 
continued into the underlying rock using NMLC diamond core drilling techniques to obtain 50 mm 
diameter continuous core samples of the bedrock.  Standard penetration tests (SPTs) were carried out 
at 1 m depth within the soil to sample the soil and assess the in-situ strength.   
 
The rock cores were returned to the DP office where they were logged by a geologist, the cores 
photographed and Point Load Strength Index (Is50) tests carried out on selected samples of the rock 
core. 
 
Groundwater observations were made during drilling of the boreholes.  No long-term monitoring of 
groundwater levels was carried out. 
 
The ground surface levels at the bore locations were leveled relative to a nearby survey mark 
(SSM 83810) and a temporary benchmark.  The surface levels in the borelogs are relative to 
Australian Height Datum (AHD).  
 
The borehole locations are shown on the attached Drawing 1. 
 
 
 
4. Field Work Results 

Details of the field work results are presented in the borehole logs which are attached, together with 
photographs of the rock cores, and notes explaining descriptive terms and classification methods 
used.   
 
The boreholes intersected a relatively consistent subsurface profile generally comprising: 
 
PAVEMENTS: Asphaltic concrete 0.04 m to 0.05 m thick in all boreholes underlain by roadbase 
 gravel to 0.15 m to 0.5 m depth in BH2 to BH5 inclusive; 
 
FILLING:  Encountered below the pavements in BH1 to BH3 inclusive, to depths of between 

0.5 m and 1.9 m, and generally comprised gravelly sand with some sandstone gravel;  
 
SILTY CLAY/ 
SANDY CLAY: Variably firm to stiff, stiff, very stiff and hard residual clayey soils in all boreholes 

(except BH2), extending to the top of the weathered bedrock; 
 
SANDSTONE:  Encountered in BH1 to BH5 inclusive, commencing at depths of 1.6 m (RL 175.0 m), 

0.8 m (RL 176.7 m), 1.5 m (RL 176.2 m), 1.0 m (RL 175.9 m) and 1.65 m 
(RL 175.5 m), respectively.  Generally, the sandstone was initially extremely low and 
very low strength, becoming medium and high strength with depth.  The sandstone 
was slightly fractured or unbroken. 

 
No free groundwater was observed during augering of the boreholes.  The use of water during rock 
coring precluded any further groundwater observations. 
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5. Laboratory Testing 

Selected samples of the rock core were tested in DP’s laboratory to determine the Point Load Strength 
Index Is(50) values to assist with the rock strength classification.  The Is(50) values for the rock generally 
ranged from 0.2 MPa to 1.6 MPa, corresponding to a low to high strength classification (and with 
inferred UCS ranging from 4 MPa to 32 MPa based on a UCS:Is(50) ratio of 20:1).  An Is(50) value of 
3.9 MPa was recorded on an ironstone band, corresponding to very high strength.   
 
Testing for pH, electrical conductivity, sulphate ion and chloride ion concentration analyses for 
assessment of soil aggressivity were undertaken on selected soil samples.  The results of the 
chemical properties are attached and are summarised in Table 1. 
 
Table 1:  Results of pH, Electrical Conductivity, Sulphate and Chloride Testing 

Bore Material 
Sample 
Depth 

(m) 
pH 

EC  

(μS/cm) 

Chloride 
(mg/kg) or 

*(mg/L) 

Sulphate 
(mg/kg) 

or 
*(mg/L) 

3 Sandy Clay 1.0 8.5 180 27 66 

4 Sandstone 1.0 8.4 400 46 600 

5 Sandy Clay 1.0 5.0 34 10 33 
 
Comparison of the results of aggressivity testing with Table 6.4.2(C) and 6.5.2(C) in AS 2159 “Piling 
Design and Installation” - 2009, indicates that the subsurface conditions are likely to be mildly 
aggressive to buried concrete elements.  For buried steel elements, the subsurface conditions are 
likely to be non - aggressive. 
 
 
 
6. Comments 

6.1 Proposed Development 

A new mental health unit is proposed at Hornsby Hospital requiring the demolition of the existing 
building (Building 6).  Removal of the existing building footings and replacement of the existing 
services are both also likely.  The redevelopment will include a two-storey building with anticipated 
column loads in the order of 1000 – 2000 kN.  The proposed floor level is likely to be close to the 
existing surface levels on the site and will require only minor cut and fill for site preparation, as no 
basement level is proposed.   
 
 
6.2 Excavation Conditions 

The boreholes indicate that minor excavation to achieve the design floor levels for the new building will 
mostly require removal of the pavement materials, filling and natural soils.  Sandstone bedrock of 
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extremely low, very low and medium strength may be encountered within the deeper excavations for 
the footings.   
 
Excavation of near-surface soils and extremely low and very low strength rock should be readily 
achieved using conventional earthmoving equipment such as tracked hydraulic excavators.  
Excavation of low or greater strength sandstone for the construction of footings will probably require 
the use of a relatively large piling rig of sufficient torque capacity for effective excavation.   
 
Seepage should be expected along the top of the rock surface, particularly following periods of 
extended wet weather.   
 
 
6.3 Footings 

Given the importance of a hospital building and the relatively shallow depth to bedrock, it is reasonable 
that all new structures should be founded onto the sandstone bedrock.  Either pad footings or uncased 
bored pile footings should be suitable.   
 
Footings founded on at least very low strength sandstone may be designed for an allowable bearing 
pressure of 1000 kPa.  Alternatively, footings founded on medium strength sandstone may be 
designed for an allowable bearing pressure of 3000 kPa.  Settlement of footings based on these 
allowable (working) parameters should be less than 1% of the minimum footing dimension. 
 
All footings should be inspected at the time of drilling by a geotechnical engineer to confirm that 
foundation conditions are suitable for the design parameters.  All footings should be cleaned free of 
loose debris and groundwater (if any) prior to pouring of concrete.   
 
 
6.4 Seismic Design 

In accordance with the Australian Standard AS1170.4-2007 Earthquake Loading, the site has a hazard 
factor (z) of 0.08 and a site sub-soil class of rock (Be), assuming that all major structural loads are 
carried to rock of at least extremely low strength to very low strength.  
 
 
 
7. Limitations 

Douglas Partners (DP) has prepared this report for Health Infrastructure care of TSA Management Pty 
Limited in accordance with the DP proposal dated 10 December 2010.  The work was carried out 
under DP’s Conditions of Engagement.  This report is provided for the exclusive use of Health 
Infrastructure and TSA Management Pty Limited for the specific project and purpose as described in 
the report.  It should not be used by or relied upon for other projects or purposes on the same or other 
sites or by a third party.     
 
The results provided in the report are considered to be indicative of the sub-surface conditions on the 
site only to the depths investigated at the specific sampling and/or testing locations, and only at the 
time the work was carried out.  DP’s advice is based on observations, measurements, tests or derived 
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interpretations.  The accuracy of the advice provided by DP in this report may be limited by 
unobserved features and variations in ground conditions across the site in areas between test 
locations and beyond the site boundaries or by variations with time.  The advice may also be limited by 
restrictions in the sampling and testing which was able to be carried out, as well as by the amount of 
data that could be collected given the project and site constraints.  Actual ground conditions and 
materials behaviour observed or inferred at the test locations may differ from those which may be 
encountered elsewhere on the site.  If variations in subsurface conditions be encountered, then 
additional advice should be sought from DP and, if required, amendments made. 
 
This report must be read in conjunction with the attached “About This Report” and any other attached 
explanatory notes and should be kept in its entirety without separation of individual pages or sections.  
DP cannot be held responsible for interpretations or conclusions made by others, which are not 
otherwise supported by an expressed statement, interpretation, outcome or conclusion stated in this 
report.  In preparing this report DP has necessarily relied upon information provided by the client 
and/or their agents. 
 
 
 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 
 
DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 
 
 
Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 
 
 
Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 
 
Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations. 
 
 
Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
• In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

• A localised, perched water table may lead to 
an erroneous indication of the true water 
table; 

• Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and 

• The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

 
More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 
 
 
Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 
 
Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
• Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

• Changes in policy or interpretations of policy 
by statutory authorities; or 

• The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 
 
Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 
 
Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site. 
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