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Delivered via email to: Gordon.barlow@macegroup.com 

 

Dear Gordon 

 

RE:  Manning Hospital Redevelopment Stage 2 – York Street, Taree 

Geotechnical Assessment 

 

As requested, Regional Geotechnical Solutions Pty Ltd (RGS) has undertaken a geotechnical 

assessment for the proposed redevelopment of Manning Hospital Stage 2 at York Street, Taree.  

The report presented herein provides a summary of the conditions encountered at the site along 

with comments and recommendations regarding foundation conditions, earth retention 

parameters, pile construction, groundwater, earthquake site factors and pavement thickness 

design. 

If you have any questions regarding this project, please contact the undersigned. 

 

For and on behalf of  

Regional Geotechnical Solutions Pty Ltd  

Prepared by Reviewed by 

 
 

Champak Nag Steve Morton 

Senior Geotechnical Engineer Principal Geotechnical Engineer 

 

mailto:steve.m@regionalgeotech.com.au
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1 INTRODUCTION 

Regional Geotechnical Solutions Pty Ltd (RGS) has undertaken a geotechnical assessment for the 

proposed Manning Hospital Redevelopment Stage 2. 

From information provided we understand the existing administration building at the corner of York 

Street and Commerce Street  will be moved to the existing IPU building. After that the existing 

administrative building and fever ward at the western end of the site will be demolished followed 

by construction of a new IPU building with podium. 

We understand that the proposed development will likely involve a multi storey building or multiple 

multi storey buildings, with possible basement or partial basement excavation. No details regarding 

the structural loads on foundations have not been provided. 

Previously Douglas Partners (DP) undertook a geotechnical assessment for the elevated car park 

and new building located at the corner of High Street and Pulteney Street on the eastern half of 

the campus (DP Report Ref: 39382.01.R.002.Rev1, 18 March 2016. 

The geotechnical investigation presented herein was aimed at addressing the following: 

• A description of the subsurface conditions and general description of site geology; 

• Review of previous reports undertaken at the subject site; 

• Alternative foundation options and foundation design parameters including bearing 

pressures, lateral pressures, appropriate geotechnical strength reduction factors, estimated 

settlements and founding materials for both shallow and piled footings; 

• Foundation design parameters for shallow and piled foundations; 

• Groundwater level and dewatering requirements; 

• Short and long-term design parameters for the basement shoring design; 

• Reporting on site conditions, constraints to development and excavation conditions; 

• Site preparation and site trafficability including recommendations on construction of 

working platforms etc;  

• Pavement thickness design for car park, including material requirements and construction 

recommendations; and 

• Earthquake site factor (to AS1170.4) and liquefaction potential. 

2 FIELDWORK 

Field work for the assessment was undertaken from 14 to 18 February 2022 and included: 

• Observation of site features and surrounding features relevant to the geotechnical 

conditions of the site; 

• Six boreholes (BH1 to BH6) drilled using conventional rotary drilling methods to rock refusal 

followed by advancement into rock and rock recovery; and  

• Collection of representative samples for laboratory testing. 
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Engineering logs of the boreholes are presented in Appendix A.  The locations of the boreholes are 

shown on Figure 1. They were obtained on site using hand held GPS and coordinates are provided 

in the engineering logs in Appendix A. 

 

3 LABORATORY TESTING 

Point Load Index (Is50) tests were undertaken on samples of recovered rock core. 

The test results are presented in Appendix B. Photographs of the rock core recovered are included 

with the engineering logs in Appendix A. 

4 BACKGROUND REVIEW 

A previous geotechnical investigation for the elevated car park and new building located off High 

Street and Pulteney Street (eastern corner of the campus) was undertaken by DP (DP Report Ref: 

39382.01.R.002.Rev1 dated 18 March 2016).  

The locations of boreholes undertaken by DP are shown in Plate 1. 
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Plate 1: Location of boreholes undertaken by DP for a new elevated car park and new building 

off High Street and Pulteney Street. 

 

The investigation by DP involved cored boreholes (BH201 to 204) and hand auger boreholes (BH205 

and BH206). The DP report indicated that the boreholes generally encountered: 

• Sandy Gravel and clayey gravel fill from 0.7 to 0.9m; overlying 

• Silty Clay, firm to stiff from 0.6 to 1.7m. BH203 didn’t encounter any silty clay material; 

overlying 

• Sandstone, fractured and interbedded with variable strength zones ranging from very low 

strength to high strength. High strength fractured meta-siltstone was encountered from 6.1 

m / 6.6 m in BH 202 and BH203 respectively, to their termination depths of 8.1 m / 7.1 m 

respectively. 

No free groundwater was observed during drilling. 

The DP report also indicated that fractured, low to medium strength sandstone and high strength 

volcaniclastic sandstone areas with extremely low strength sandstone bands was exposed in a 

cutting beneath the clinical services building. The DP report mentioned that the cutting profile was 

highly variable with some highly weathered zones. No groundwater was observed to be seeping 

from the rock cutting at the time of the inspection. 

It is also understood that DP undertook investigation in 2005 for the Emergency Department Building 

adjacent to the current subject site, and the elevated deck for the adjacent car park. The bores 

indicated a 30 mm asphaltic concrete seal over sandy gravel with some clay (fine crushed rock 

base) to a depth of 0.25 m to 0.63 m (RL 22.05 / 20.87).  In BH4 only, this was underlain by clayey 

gravel (ripped sandstone) to a depth of 0.4 m (RL 22.2).  The underlying rock was low strength highly 
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weathered sandstone. Tungsten Carbide (TC) bit refusal occurred after penetrating 20 mm to 60 

mm into the sandstone. In one location, seepage occurred at the top of the bedrock. 

5 SITE CONDITIONS 

5.1 Surface Conditions 

The site is located within Manning Base Hospital, off Commerce Street and York Street, Taree. 

An aerial image that shows the location of the site and the site setting is reproduced below. 

  

Aerial image from NSW ‘Six Maps’ that illustrates the site location and setting. Approximate extent of 

proposed new development outlined in red. 

The site is bound by York Street to the north west, Commerce Street to the south west, existing IPU 

Building and High Street to the south east and the Maintenance and Pathology Building to the 

north east. Entry to the above buildings is from York Street. A concrete driveway, car parking 

spaces, loading and unloading areas were observed between the buildings in the north east 

corner of the site. A grassed open area was observed in the central area between the buildings. 

Garden beds with small shrubs were observed near the north west boundary and near the outside 

walls of existing buildings. 
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Typical photographs showing the site conditions are presented below. 

 

Looking south east from York Street and 

Commerce Street corner showing the mown lawn 

outside the existing administrative building on the 

left of photograph. 

 

Looking north east from York Street and Commerce 

Street corner showing the mown outside area with 

garden beds and small shrubs near the boundary. 

Existing administrative building (on right side of photo) 

is to be demolished and a new IPU building will be 

built. 

 

Looking south east towards BH5 showing the 

concrete driveway. Existing pathology is on the left 

side of photograph. 

 

 Looking north west from BH5 location showing the 

concrete driveway and York Street. 
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Looking north west from front of existing IPU 

building showing the BH6 location on the mown 

area. Garden beds and small shrubs were present 

beside the outside walls of existing buildings. 

 

 Looking north east towards existing IPU building to the 

right of photograph. 

 

5.2 Subsurface Conditions 

 

Reference to the Minview website indicates that the subject site is underlain by Hastings Block 

Pappinbarra Formation comprising sandstone and interbedded siltstone with minor conglomerate, 

tuff, calcareous sandstone, crinoidal sandstone and limestone.  

 

The materials encountered during the investigation are summarised in Tables 1 and 2.  Further 

details are presented on the engineering logs in Appendix A.  
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Table 1:  Summary of Geotechnical Units 

Geotechnical 

Unit 
Material Material Description 

UNIT 1A FILL – CONCRETE  CONCRETE  

UNIT 1B  FILL – CLAYEY SILT  Clayey SILT, low plasticity, clay of medium plasticity. 

UNIT 1C FILL – CLAY with gravel 

CLAY, medium to high plasticity, with gravel fine to medium 

grained, trace broken glass. Sandy GRAVEL, fine to medium 

grained encountered at BH4. Sandy Gravelly CLAY at BH5 

encountered. 

UNIT 2 RESIDUAL – CLAY CLAY, medium to high plasticity, stiff. 

UNIT 3 EW-HW SILTSTONE 

Sandy GRAVEL, fine to medium grained, iron oxide stain, sand 

fine to medium grained, extremely low to low strength, fractured, 

trace to some clay seams. 

UNIT 4 MW- SW SILTSTONE 

Siltstone, medium to high strength, highly fractured, typical 

fracture spacings 20 to 60mm. Trace of extremely to highly 

weathered zones in between. 

Table 2:  Summary of Subsurface Conditions (Depths in m from existing ground level) 

Test 

Location 

Unit 1 A 

Concrete 

Unit 1B 

Fill/Topsoil 

Unit 1C 

Clay with 

gravel 

Unit 2 

Residual – 

Clay 

Unit 3 

EW-HW 

Siltstone 

Unit 4 

MW-SW 

Siltstone 

BH1 -- 0.0 – 0.2 0.2 – 1.9 -- 1.9 – 2.45 2.45 – ≥ 7.55 

BH2 -- 0.0 – 0.3 0.3 – 0.6 -- 0.6 – 0.9 0.9 – ≥ 4.7 

BH3 -- 0.0 – 0.3 0.3 – 0.6 -- 0.6 – 2.65 2.65 – ≥ 6.65 

BH4 0.0 – 0.14 -- 0.14 – 1.3 -- 1.3 – 6.1^ 6.1 – ≥ 7.45 

BH5 0.0 – 0.13 -- 0.13 – 1.2 -- 1.2 – 2.55 2.55 – ≥ 6.8 

BH6 -- 0.0 – 0.2 -- 0.2 – 0.8 0.8 – 2.65 2.65 – ≥ 7.25 

 

Note: ≥ Indicates that base of material layer was not encountered; 

 -- Indicates that the material was not encountered at the test location; 

 ^ indicates auger TC bit refusal at 2.7m and rock coring continued from 2.7m; 
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Groundwater inflow was encountered at 1.0m depth in BH1. No groundwater was encountered in 

any other boreholes within the depth of investigation. It should be noted that fluctuations in 

groundwater levels can occur as a result of seasonal variations, temperature, rainfall and other 

similar factors, the influence of which may not have been apparent at the time of the assessment. 

6 EARTH RETENTION & BATTERED SLOPES   

If required during construction, temporary excavations in residual soils and extremely weathered 

rock can be battered at 1V:1H.  Permanent batters in soils should not exceed 1V:2H. In weathered 

rock, subject to geotechnical appraisal on bulk excavation, steeper batters may be adopted, but 

may require face protection by shotcrete or similar. 

Retaining wall design parameters are presented in Table 3. 

Table 3:  Retention Design Parameters 

Material 
Unit 

Weight, γ 

Effective 

Friction 

Angle, ᶲ 

Active Earth 

Pressure 

Coefficient, 

ka 

At Rest Earth 

Pressure 

Coefficient, 

ko 

Passive Earth 

Pressure 

Coefficient, kp 

2 – Residual Clay 18 kN/m3 28° 0.36 0.53 2.77 

3 – EW-HW Siltstone 20 kN/m3 36° 0.26 0.41 3.85 

4 – MW-SW Siltstone 20 kN/m3 40° 0.22 0.36 4.60 

 

Any surcharge loads affecting the walls (such as inclined backfill surface, building loads, traffic 

loads, etc.) should be considered in the design. 

For freestanding retaining walls, backfill should comprise free draining granular material.  Drainage 

behind the wall should comprise a geocomposite drain or geotextile wrapped gravel drain at the 

back of the wall that drains to a geotextile wrapped subsoil drain along the wall toe.  Even with 

such drainage, hydrostatic pressures should be calculated on the basis of a water level behind the 

wall equivalent to not less than one third the height of the wall. 

7 FOUNDATION CONDITIONS  

7.1 Foundation Options  

The structure could be supported on shallow footings, comprising raft slabs, strip or pad footings 

depending on the levels of bulk excavation proposed for construction.   or bored piles founded 

within Unit 4, moderately to slightly weathered siltstone.    

Discussion of the options and design parameters for the relevant materials is provided in the 

following sections. 
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7.2 Shallow Footings  

For placement of structures on high level footings, the upper uncontrolled fill would need to be 

removed and then replaced and compacted in layers in accordance with AS3798-2007 to support 

structures, or the footings placed on the underlying natural profile. 

Following removal of existing fill shallow footings founded on the underlying residual clays or 

extremely weathered rock can be designed based on allowable bearing capacity of 100kPa or 

400kPa respectively. 

 

7.3 Piled Foundations  

Where shallow footings cannot support the proposed loads, piles will be required. Due to the 

shallow soil profile over the rock, displacement piles are not feasible and the preferred pile type 

would be bored piles founded in the weathered rock.   

 Recommended parameters for bored piles design are outlined in Table 4.  The table includes both 

ultimate paraters for limit state design and allowable bearing pressures should a factor of Safety 

approach be adopted.  The allowable parameters shown are based on a Factor of safety of 3.0. 

Table 4 : Foundation Design Parameters for Rock Socketed Piles 

Founding 

Material  

Ultimate 

End Bearing 

Pressure 

(MPa) 

Ultimate 

Shaft 

Adhesion^ 

(kPa) 

Allowable 

End Bearing 

Pressure 

 (MPa) 

Allowable 

Shaft 

Adhesion 

(kPa) 

Vertical 

Elastic 

Modulus 

(MPa) 

Ultimate 

Lateral 

Pressure 

(MPa) 

1 – Fill N/A N/A N/A N/A N/A N/A 

2 - Residual Clay N/A 40 N/A 15 20 N/A 

3 – EW-HW 

Siltstone 
3 100 1 30 80 1 

4 –MW – SW 

Siltstone 
6 300 2 100 400 3* 

  Note : * assumes a minimum 1m socketed into the rock type; 

 Parameters provided based on the pile depth of at least 4 times pile diameters from the final ground surface; 

^ For piles designed to resist uplift forces, it is recommended that the ultimate skin friction values given above be 

reduced by 50% 

 

The following points are noted in relation to the parameters provided in Table 4: 

• Minimum 1m socket required for lateral parameters provided.  Shallower sockets may 

require revision of parameters, particularly those given for lateral loading; 

• Loading a pile to the ultimate capacities provided will incur large settlements, typically of 

the order of 5% of pile diameter;  

• Limit state design requires the piles to be designed for an acceptable level of serviceability, 

which typically assumes a maximum settlement of not more than 1% of pile diameter; 
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• The sides and base of the rock sockets will be cleaned using an appropriate cleaning 

bucket or tool to remove loose and softened materials and provide a socket that is clean 

and rough.  

 

A geotechnical strength reduction factor should be applied to the ultimate values provided in 

Table 4 to obtain Design Geotechnical Strengths. In accordance with AS2159-2009 the 

geotechnical reduction factor should be calculated on the basis of a number of weighted risk 

ratings related to site conditions, investigation methods, design methodology and construction 

control. This requires some assumptions to be made regarding the design and construction 

methodology. To derive a geotechnical strength reduction factor for this project the following 

assumptions are considered reasonable: 

• Design of piles will be undertaken in accordance with the recommendations presented in 

this report; 

• Investigation comprised boreholes with in situ and laboratory testing; 

• Limited geotechnical involvement will occur during pile installation; 

• Some performance monitoring of the supported structure will be undertaken during or after 

construction;  

• No static testing of the piles will be undertaken; 

• The foundations will be designed by a designer of at least moderate experience in similar 

geotechnical profiles and pile design; and 

• Well established pile design methods will be adopted.   

 

Based on the above and in accordance with AS2159-2009, as summarised on the calculation sheet 

presented in Appendix C of this report a risk rating of 2.34 is estimated.  Therefore, assuming the pile 

configuration will have low redundancy a Geotechnical Strength Reduction Factor of Фg=0.56 

would be appropriate for the site.   

The pile base must be cleaned using a suitable cleaning tool to remove all loose, softened, or 

disturbed material prior to pouring concrete. If water is encountered within piles they should either 

be dewatered prior to pouring concrete or a tremmie mix and tremmie pouring method used.   

It is recommended that a geotechnical engineer be on site at least during the initial stages of pile 

drilling and installations to assess the founding materials encountered and confirm required 

founding depths. 

 

7.4 Excavation Conditions 

Conventional boring techniques would typically be adequate for fill and residual soils and the 

extremely weathered rock profile, however, sockets in the Unit 4 – Moderately to Slightly Weathered 

Siltstone may not be achievable using conventional pile boring tools.  Soilmec provides a guideline 

for bored tool selection based on typical Rock Quality Designation (RQD) and Uniaxial Compressive 

Strength (UCS), as shown in image 1 below.   

Some boreholes encountered high to very strength siltstone. In those areas considering a UCS of 

approximately 20 to 80MPa for Unit 4 Slightly Weathered Siltstone and an RQD of <60%, a core 

barrel will be required to achieve a socket into Unit 4 SW Siltstone.  
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Image 1  Guide to bored pile tool selection. (Reproduced from Soilmec document ‘Rock Drilling Tools’ 

www.soilmec.com)   

 

 

8 EARTHQUAKE SITE FACTOR  

Based on the Australian Standard AS1170.4 – 2007 ‘Structural Design Actions Part 4: Earthquake 

Actions in Australia’ the standard nominates earthquake factors based on Subsoil Class and 

specific locations within Australia. Based on the ground conditions encountered and the location 

of the site in Taree, design for earthquake effects can be undertaken for a Subsoil Class (Ce) 

Shallow Soil Site and a site Hazard Factor (Z) of 0.08. 

 

9 PAVEMENT THICKNESS DESIGN 

It has been assumed that driveway, access, and car park pavement will be a rigid concrete 

pavement. 

9.1 Design Traffic 

A design traffic has been calculated for the proposed pavement based on the following 

assumptions: 

• AADT of 50vpd considering 45vpd of cars and light vehicles and 5vpd of class 4 or more 

vehicle; 

• 10% heavy vehicles; 

• 2.5 HVAG/HV; 

• Zero growth rate;  

• 40 year design life; and 

• 0.7 ESA/HVAG  

http://www.soilmec.com/
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Based on the above a design traffic of 1.3 x 105 ESA or 1.8 x 105 HVAG has been adopted for the 

proposed pavement. 

9.2 Subgrade 

The site contains fill comprising sandy Gravel/Gravelly clay to 1.9m overlying extremely to highly 

weathered siltstone. At BH6, residual clay, stiff was encountered from 0.2 to 0.8m overlying 

extremely to highly weathered siltstone. 

For filling areas, approved fill should be placed in layers not exceeding 300 mm loose thickness and 

compacted to a minimum dry density ratio of 98% Standard Compaction.  The final 300mm of 

placed subgrade fill should be compacted to a minimum density ratio of 100% Standard 

Compaction.  A CBR of 4% has been adopted for the proposed car park which is to be confirmed 

before placement of pavement layers. 

9.3 Pavement Thickness Design 

A rigid Pavement thickness design is presented in Appendix D, incorporate the following 

assumptions: 

• Pavement traffic within the driveway and car park area will comprise light to medium 

vehicles travelling at low speeds. Failure by sub-base erosion is therefore highly unlikely and 

fatigue cracking has been adopted as the critical mode of failure for the pavement; 

• Taking the above into account, a bound sub-base will not be required for the driveway and 

car park.  A bound sub-base is recommended beneath any heavy vehicle traffic area 

pavement slabs; 

• Pavement will generally be trafficked by vehicles with a low risk of axle loads exceeding the 

design loads, therefore a Load Safety Factor of 1.05 can be adopted; 

• The design assumes that either integral or structural shoulders are adopted; and  

• Construction will involve use of 4.5 MPa flexural strength (32 MPa compressive strength) 

concrete. 

 

9.4 Drainage 

It is recommended that pavements and surrounding areas are constructed in such a way as to 

promote surface water drainage away from pavements to a surface and / or subsurface drainage 

system.  It is also recommended that sub-soil drains be installed along the upslope side of the 

pavements, with the drains extending at least 0.3m below the base of the pavement and 

discharging into the site stormwater system. 

10 LIMITATIONS 

This report comprises the results of an investigation carried out for a specific purpose and client as 

defined in the document. The report should not be used by other parties or for purposes or projects 

other than those assumed and stated within the report, as it may not contain adequate or 

appropriate information for applications other than those assumed or advised at the time of its 

preparation.  The contents of the report are for the sole use of the client and no responsibility or 

liability will be accepted to any third party. The report should not be reproduced either in part or in 

full, without the express permission of Regional Geotechnical Solutions Pty Ltd.  
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Geotechnical site investigation is based on data collection, judgment, experience, and opinion.  

By its nature, it is less exact than other engineering disciplines. The findings presented in this report 

and used as the basis for the recommendations presented herein were obtained using normal, 

industry accepted geotechnical design practises and standards. To our knowledge, they represent 

a reasonable interpretation of the general condition of the site. Under no circumstances, however, 

can it be considered that these findings represent the actual state of the site at all points.  

The recommended depth and properties of any soil, rock, groundwater, or other material referred 

to in this report is an engineering estimate based on the information available at the time of writing. 

The estimate is influenced and limited by the fieldwork and testing method carried out in the site 

investigation, and other relevant information as has been made available. In cases where 

information has been provided to Regional Geotechnical Solutions for the purposes of preparing 

this report it has been assumed that the information is accurate and appropriate for such use.  No 

responsibility is accepted by Regional Geotechnical Solutions for inaccuracies within any data 

supplied by others. 

If site conditions encountered during construction vary significantly from those discussed in this 

report, Regional Geotechnical Solutions Pty Ltd should be contacted for further advice.  

This report alone should not be used by contractors as the basis for preparation of tender 

documents or project estimates. Contractors using this report as a basis for preparation of tender 

documents should avail themselves of all relevant background information regarding the site 

before deciding on selection of construction materials and equipment. 

If you have any questions regarding this project, or require any additional consultations, please 

contact the undersigned. 

  

For and on behalf of  

Regional Geotechnical Solutions Pty Ltd 

Prepared by Reviewed by 

 
 

Champak Nag Steve Morton 

Geotechnical Engineer Principal Engineer 
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Appendix A 

Results of Field Investigations 
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Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information
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CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH1

SURFACE RL:

DATUM: AHD

EASTING: 448358 m

NORTHING: 6469308 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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SILTSTONE: Grey, trace pale orange, iron oxide stain
along joints
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Defect Description: Type,
inclination, planarity,
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thickness
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VL Very Low
L Low
M Medium
H High
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RO Rough
SO Smooth
SL Slickensided
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1 - 3
3 - 10
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PL Planar
CU Curved
ST Stepped
IR Irregular

Planarity

Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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EASTING: 448358 m

NORTHING: 6469308 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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BOREHOLE NO:

CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH1ENGINEERING LOG - CORED BOREHOLE
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SZ 40° PL/CU RO SN

JT 45° ST RO SN

CS

JT 50° PL RO SN
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SILTSTONE: Grey, trace pale orange, iron oxide stain
along joints (continued)

Hole Terminated at 7.55 m
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Defect Description: Type,
inclination, planarity,
roughness, coating,

thickness

Is(50)

Roughness

VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided

<0.1
0.1 - 0.3
0.3 - 1
1 - 3
3 - 10
>10

Defect Type
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R

PL Planar
CU Curved
ST Stepped
IR Irregular

Planarity

Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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SURFACE RL:

DATUM: AHD

EASTING: 448358 m

NORTHING: 6469308 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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BOREHOLE NO:

CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH1ENGINEERING LOG - CORED BOREHOLE

BOREHOLE DIAMETER: 100 mm INCLINATION: 90°



Project Manning Hospital Redevelopment Stage 2 Drawn By CN

Client Mace Australia Pty Ltd Job No. RGS02920.1

York Street, Taree Date 14/02/2022

Title Core Photograph - BH1 Drawing No. Core Photo 1

RGS02920.1  BH1  
NMLC STARTS @2.3m
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BH1 ENDS @7.55m    14/2/22
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FILL: Clayey SILT, low plasticity, dark brown, clay
of medium plasticity

FILL: CLAY, medium to high plasticity, pale brown,
grey, dark brown, with gravel, fine to medium grained

SILTSTONE: Grey, highly weathered, low strength

Continued as Cored Drill Hole
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MATERIAL DESCRIPTION: Soil type, plasticity/particle
characteristics,colour,minor components
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SAMPLES

U50 50mm Diameter tube sample
CBR Bulk sample for CBR testing

E Environmental sample
ASS Acid Sulfate Soil Sample

B Bulk Sample
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E
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O
D

Field Tests

Notes, Samples and Tests
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Strata Changes
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Water Level

(Date and time shown)

Water Inflow

Water Outflow

VS Very Soft
S Soft
F Firm
St Stiff

VSt Very Stiff
H Hard
Fb Friable

Consistency Moisture Condition

V Very Loose Density Index <15%
L Loose Density Index 15 - 35%
MD Medium Dense Density Index 35 - 65%
D Dense Density Index  65 - 85%
VD Very Dense Density Index 85 - 100%

Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information

UCS (kPa)
D Dry
M Moist
W Wet
Wp Plastic Limit
WL Liquid Limit

Density

RL
(Not

measured)

Structure and additional
observations

Drilling and Sampling
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ENGINEERING LOG - BOREHOLE BOREHOLE NO:

CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH2

SURFACE RL:

DATUM: AHD

EASTING: 448338 m

NORTHING: 6469345 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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BOREHOLE DIAMETER: 100 mm INCLINATION: 90°
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Fractured

JT 45° CU RO SN

JT 20° PL RO SN

JT 30° PL RO SN
Fractured
JT 45° PL RO CO

JT 30° PL RO SN

JT 40° PL RO SN

JT 45° IR RO SN

JT 30° PL RO CO

JT 30° PL RO CO

SZ 30°/40° CU RO SN

Fractured/CS

JT 45° ST RO SN

JT 40° CU RO SN

SZ 30°-50° PL RO

JT 50° CU RO SN

JT 40° CU RO SN

JT 45° IR RO SN

SZ 30° CU/PL RO SN

SILTSTONE: Grey, trace pale orange, iron oxide stain
along defects

START CORING AT 0.90m

Hole Terminated at 4.70 m
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Defect Description: Type,
inclination, planarity,
roughness, coating,

thickness

Is(50)

Roughness

VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided

<0.1
0.1 - 0.3
0.3 - 1
1 - 3
3 - 10
>10

Defect Type

W
A

T
E

R

PL Planar
CU Curved
ST Stepped
IR Irregular

Planarity

Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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SURFACE RL:

DATUM: AHD

EASTING: 448338 m

NORTHING: 6469345 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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LOGGED BY: CN

DATE: 14/2/22

BOREHOLE NO:

CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH2ENGINEERING LOG - CORED BOREHOLE

BOREHOLE DIAMETER: 100 mm INCLINATION: 90°



Project Manning Hospital Redevelopment Stage 2 Drawn By CN

Client Mace Australia Pty Ltd Job No. RGS02920.1

York Street, Taree Date 16/02/2022

Title Core Photograph - BH2 Drawing No. Core Photo 2

RGS02920.1  BH2  NMLC STARTS @0.9m
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4 BH2 ENDS @4.7m    16/2/22
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FILL: Clayey SILT, low plasticity, dark brown, clay
of medium plasticity

FILL: CLAY, medium to high plasticity, pale brown,
with gravel, fine to medium grained

SILTSTONE: Pale brown, recovered as Sandy
GRAVEL, fine to medium grained, sand, fine to
medium grained, trace clay seams

Continued as Cored Drill Hole
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MATERIAL DESCRIPTION: Soil type, plasticity/particle
characteristics,colour,minor components

<25
25 - 50
50 - 100
100 - 200
200 - 400
>400
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SAMPLES

U50 50mm Diameter tube sample
CBR Bulk sample for CBR testing

E Environmental sample
ASS Acid Sulfate Soil Sample

B Bulk Sample

M
E
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D

Field Tests

Notes, Samples and Tests
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Gradational or
transitional strata
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strata change

Strata Changes
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Water Level

(Date and time shown)

Water Inflow

Water Outflow

VS Very Soft
S Soft
F Firm
St Stiff

VSt Very Stiff
H Hard
Fb Friable

Consistency Moisture Condition

V Very Loose Density Index <15%
L Loose Density Index 15 - 35%
MD Medium Dense Density Index 35 - 65%
D Dense Density Index  65 - 85%
VD Very Dense Density Index 85 - 100%

Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information

UCS (kPa)
D Dry
M Moist
W Wet
Wp Plastic Limit
WL Liquid Limit

Density

RL
(Not

measured)

Structure and additional
observations

Drilling and Sampling
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ENGINEERING LOG - BOREHOLE BOREHOLE NO:

CLIENT: Mace Australia Pty Ltd

PROJECT NAME: Manning Base Hospital Redevelopment - Stage 2

SITE LOCATION: York Street, Taree

TEST LOCATION: Refer to Figure 1

BH3

SURFACE RL:

DATUM: AHD

EASTING: 448361 m

NORTHING: 6469365 m

DRILL TYPE: Track Mounted Rig (Geoprobe)
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Fractured

JT 45° PL RO CO

SZ 45° PL RO CO

SZ 45° PL/CU RO CO

JT 45° CU RO CO

JT 30° CU RO CO
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SILTSTONE: Grey, trace pale orange, iron oxide stain
along defects, seams/coating along joints (continued)

Hole Terminated at 6.65 m
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Project Manning Hospital Redevelopment Stage 2 Drawn By CN

Client Mace Australia Pty Ltd Job No. RGS02920.1

York Street, Taree Date 16/02/2022

Title Core Photograph - BH3 Drawing No. Core Photo 3
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CONCRETE CORE: 140mm

FILL: Sandy GRAVEL, fine to medium grained, dark
grey, grey, pale brown, sand, fine to coarse grained,
some clay of medium plasticity, trace glass

SILTSTONE: Recovered as Sandy GRAVEL, fine to
medium grained, grey, pale brown, clay seams

Continued as Cored Drill Hole
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SAMPLES

U50 50mm Diameter tube sample
CBR Bulk sample for CBR testing

E Environmental sample
ASS Acid Sulfate Soil Sample

B Bulk Sample
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Consistency Moisture Condition

V Very Loose Density Index <15%
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MD Medium Dense Density Index 35 - 65%
D Dense Density Index  65 - 85%
VD Very Dense Density Index 85 - 100%

Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information
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CN Clean
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CO Coating(1-5mm)
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Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
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SILTSTONE: Grey, dark grey, pale orange, iron oxide
stain along defects, seams along defects, fragmented
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CORE LOSS

SILTSTONE: Grey, clay seams along joints, iron
oxide stain on surface and along joints

SILTSTONE:  Grey, dark grey, iron oxide stain along
joints

Hole Terminated at 7.45 m
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LEGEND:
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Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
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CONCRETE CORE: 130mm

FILL: Sandy Gravelly CLAY, medium plasticity, pale
brown, grey, gravel, fine to medium grained, sand,
fine to medium grained

SILTSTONE: Grey, pale brown, recovered as Sandy
GRAVEL, fine to medium grained, sand, fine to
coarse grained, trace to some clay of medium
plasticity

Continued as Cored Drill Hole
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MATERIAL DESCRIPTION: Soil type, plasticity/particle
characteristics,colour,minor components
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SAMPLES

U50 50mm Diameter tube sample
CBR Bulk sample for CBR testing

E Environmental sample
ASS Acid Sulfate Soil Sample

B Bulk Sample
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S Soft
F Firm
St Stiff
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H Hard
Fb Friable

Consistency Moisture Condition

V Very Loose Density Index <15%
L Loose Density Index 15 - 35%
MD Medium Dense Density Index 35 - 65%
D Dense Density Index  65 - 85%
VD Very Dense Density Index 85 - 100%

Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information
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WL Liquid Limit

Density
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Structure and additional
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SILTSTONE: Grey, iron oxide stain along joints,
seams along joints
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Defect Description: Type,
inclination, planarity,
roughness, coating,

thickness
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Roughness

VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided
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0.3 - 1
1 - 3
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>10

Defect Type

W
A

T
E

R
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Planarity

Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
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Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm
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Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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SILTSTONE: Grey, iron oxide stain along joints,
seams along joints (continued)

Hole Terminated at 6.80 m
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Defect Description: Type,
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VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided
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0.1 - 0.3
0.3 - 1
1 - 3
3 - 10
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Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam
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Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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Project Manning Hospital Redevelopment Stage 2 Drawn By CN

Client Mace Australia Pty Ltd Job No. RGS02920.1

York Street, Taree Date 17/02/2022

Title Core Photograph - BH5 Drawing No. Core Photo 5

RGS02920.1  BH5  NMLC STARTS @2.55m
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BH5 ENDS @6.8m    
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FILL: SAND, fine to medium grained, grey, dark
grey, silt of low plasticity, trace clay of medium
plasticity

CLAY: Medium to high plasticity, pale brown, pale
orange

SILTSTONE: Recovered as Sandy GRAVEL, fine to
medium grained, pale brown, grey, sand, fine to
coarse grained, trace to some clay seams

Continued as Cored Drill Hole
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U50 50mm Diameter tube sample
CBR Bulk sample for CBR testing

E Environmental sample
ASS Acid Sulfate Soil Sample

B Bulk Sample
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D

Field Tests

Notes, Samples and Tests
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(Date and time shown)

Water Inflow

Water Outflow

VS Very Soft
S Soft
F Firm
St Stiff

VSt Very Stiff
H Hard
Fb Friable

Consistency Moisture Condition

V Very Loose Density Index <15%
L Loose Density Index 15 - 35%
MD Medium Dense Density Index 35 - 65%
D Dense Density Index  65 - 85%
VD Very Dense Density Index 85 - 100%

Field Test

PID Photoionisation detector reading (ppm)
DCP(x-y) Dynamic penetrometer test (test depth interval shown)

HP Hand Penetrometer test (UCS kPa)

Material description and profile information

UCS (kPa)
D Dry
M Moist
W Wet
Wp Plastic Limit
WL Liquid Limit

Density
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measured)

Structure and additional
observations
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Fractured

JT 30° CU RO SN

JT 40° ST RO SN

Fractured

JT 20° PL RO SN

Fractured

SZ 10°/20° PL/RO SN

JT 45° PL RO SN CO

SZ 20°/30° PL/CU RO SN

JT 30° PL RO CN

SILTSTONE: Grey, iron oxide stain along defects

CORE LOSS

START CORING AT 2.65m
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Defect Description: Type,
inclination, planarity,
roughness, coating,

thickness

Is(50)

Roughness

VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided

<0.1
0.1 - 0.3
0.3 - 1
1 - 3
3 - 10
>10

Defect Type
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E

R

PL Planar
CU Curved
ST Stepped
IR Irregular

Planarity

Method
Bedding Weathering

EW Extremely Weathered
HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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MW M Fractured

JT 20° PL RO SN

JT 20° PL RO CO

JT 30° PL RO SN

Fractured

JT 40° PL RO SN

JT 30° PL RO CO

Fractured

JT 20° PL RO CO

SILTSTONE: Grey, iron oxide stain along defects,
fractures

Hole Terminated at 7.25 m
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Defect Description: Type,
inclination, planarity,
roughness, coating,

thickness

Is(50)

Roughness

VL Very Low
L Low
M Medium
H High
VH Very High
EH Extremely High

VR Very Rough
RO Rough
SO Smooth
SL Slickensided

<0.1
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0.3 - 1
1 - 3
3 - 10
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Planarity

Method
Bedding Weathering
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HW Highly Weathered
MW Moderately Weathered
SW Slightly Weathered
FR Fresh

Coating

WB Wash Bore
RR Rock Roller
CB Claw or Blad Bit
NMLC NMLC Core
NQ,HQ,PQ Wireline Coring

CN Clean
SN Stained
VN Veneer(<1mm)
CO Coating(1-5mm)

JT Joint
PT Parting
SM Seam
SZ Shear Zone
CS Crushed Seam

Strength

Drilling and Sampling Material description and profile information

Is(50)D/ARL
Material Description: Rock type,
particle characteristics, colour,
minor components, structure

LEGEND:

Degree of Fracturing
Fragmented <20mm
Highly Fractured 20mm to 40mm
Fractured 40mm to 200mm
Slightly Fractured 200mm to 1000mm

Laminated <20mm
Thinnly Bedded 20-200mm
Medium Bedded 200-600mm
Thickly Bedded 600-2000mm
Very Thickly Bedded 2000mm
Massive No Visible Bedding
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Project Manning Hospital Redevelopment Stage 2 Drawn By CN

Client Mace Australia Pty Ltd Job No. RGS02920.1

York Street, Taree Date 21/02/2022

Title Core Photograph - BH6 Drawing No. Core Photo 6

RGS02920.1  BH6   NMLC STARTS @2.65m
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Test Method: AS4133.4.1 - 2007

UCS (Mpa)

39.9288

Moisture Condition: D = Dry Strength Classification: Is(50) Mpa Term Abbreviation
N = Natural > 10 Extremely High Strength EH
S = Saturated 3 to 10 Very High Strength VH

1 to 3 High Strength H
0.3 to 1 Medium Strength M
0.1 to 0.3 Low Strength L

Template Revision: B < 0.1 Very Low Strength VL

1.2-1.35

Test Machine: HMA 6510

Date of Calibration: 18-Aug-20

Point Load Strength Report - Diametral and Axial Testing of Rock Core
Mace Australia PTY Ltd

Manning Hospital Redevelopment Stage 2

York Street, Taree

Job Number:

Date:

By:

Client:

Project:

Location:

RGS02920.1

3/03/2022

TMc

H 38

2.67

BH6 5.25-5.45 SILTSTONE N 70.0 31.0

0.43 M 52 48 0.48 0.15

1.6734 2.72 1.65 0.910 1.50 H3.00 3.12 0.81 2.52

0.54 M4.09 1.51 1.02 1.54 H 52

1.055 0.16 LBH6 SILTSTONE N 76.0 52.0 1.13 0.42 1.02

0.85 M 52

0.983 0.31 M 1.45

BH5

3.72-3.82

SILTSTONE N 140.0 52.0

0.46 M 52 35 0.74 0.32

2.8348 1.64 0.52 1.055

BH5

5.26-5.4

SILTSTONE N 98.0 52.0 1.21 0.45 1.02

VH 1.35

BH4

2.86-3.0

SILTSTONE N 95.0 52.0

9.11 VH 52 48 20.25 6.37

1.1236 1.83 0.77 0.989 0.76 M2.27 0.84 1.02

6.49

BH3

3.9-4.0

SILTSTONE N 150.0 52.0 24.20 8.95 1.02

45 0.64 0.21 1.040 0.22 L3.85 1.42 1.02 1.45 H 52

1.055 6.73

BH3

4.43-4.58

SILTSTONE N 85.0 52.0

0.94 M 42BH2

2.7-2.8

SILTSTONE N 95.0 52.0 2.50

1.19 1.02 1.22 H 52

0.971 1.58 H 0.6041 3.56 1.620.92 1.02

BH2

3.21-3.37

SILTSTONE N 140.0 52.0

1.15 H

4.3950 0.86 0.26 1.065 0.28 L3.23

0.98

BH1 6.63-6.75 SILTSTONE N 110.0 52.0 3.05 1.13 1.02

43 5.52 1.94 1.030 2.00 H5.21 1.93 1.02 1.96 H 52BH1 3.07-3.22 SILTSTONE N 125.0 52.0

Load P
(kN)

Is

(Mpa)
Size

Correction
Is(50)

(Mpa)
Strength

Classification

Borehole
Test Depth

(m)
Rock Type

Moisture
Condition

Diametral Test

Date Sampled:

Date Tested:

Anisotropy
Index Ia(50)

Axial Test

Length L
(mm)

Diameter D
(mm)

Load P
(kN)

Is

(Mpa)
Size

Correction
Is(50)

(Mpa)
Strength

Classification
Width W

(diameter)
Platen

Separation

03-Mar-22
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Appendix C 

Determination of the Geotechnical Strength Reduction Factor 

  



Regional Geotechnical Solutions

Job Number: RGS02920.1

Client: Mace Australia Pty Ltd

Project: Manning Hospital Redevelopment Stage 2

Site Location: York Street, Taree

Pile Testing? No

Φ tf

Static/Rapid or Dynamic Load Testing?

K

P

Weighting Factors & Individual Risk Ratings for Risk Factors (Table 4.3.2(A))

Risk weighting

(VL=1, M=3 or VH=5)

Site

Geological Complexity 2 2 4

Extent of Investigation 2 3 6

Amount/Quality of data 2 2 4

Design

Experience in similar 1 2 2

Method assessment geotech parameters 2 2 4

Design Method 1 2 2

Method of  utilizing results 2 2 4

Installation

Level of Construction Control 2 3 6

Level of Performance monitoring 0.5 4 2

ARR 2.34

Redundancy in System Low

Low High

Basic Geotechnical Reduction Factor, Φ gb 0.56 0.64

Adopted Φ gb 0.56

Geotechnical Strength Reduction Factor, Φ g 0.56

Determination of the Geotechnical Strength Reduction Factor, Φ g

AS2159-2009, Section 4.3.1

Individual Risk Rating (IRR)

Risk Factor
Weighting Factor, 

w i
Risk Rating
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Appendix D 

Pavement Thickness Design Sheets 

 



CLIENT: Job No.:

PROJECT:

LOCATION: York Street, Taree Date:

Driveway and Car Park Refer to drawing:

Road classification ref:

Design Traffic:

Expected subgrade:

Select thickness (mm):

Total thickness (mm):

Note:

Standard Compaction: Minimum required dry density ratio (AS1289 5.4.1-2007) defined as the ratio of the calculated field dry density (AS1289 5.3.1-2004 or equivalent) to the maximum dry density 

obtained using AS1289 5.1.1-2003 or equivalent.

Density Index: Minimum required Density Index AS1289 5.6.1-1998, defined as the ratio of field dry density determined by AS1289 5.3.1-2004 or equivalent to the laboratory values of maximum 

and minimum density obtained by AS1289 5.5.1-1998 or equivalent

Pavement designs assume appropriate drainage is installed and maintained.  Refer to Regional Geotechnical Solutions Report No. RGS02920.1-AB for 

recommendations regarding drainage.

Modified Compaction: Minimum required dry density ratio (AS1289 5.4.1-2007) defined as the ratio of the calculated field dry density (AS1289 5.3.1-2004 or equivalent) to the maximum dry density 

obtained using AS1289 5.2.1-2003 or equivalent.

Sub-base thickness (mm): 150 DGB20 or equivalent 95% Modified Compaction

CBR>15%, PI<15%, max particle size 100mm 100% Standard Compaction

310

Definitions:
Design traffic loading: The anticipated number of equivalent standard axles (ESA), as defined by AUSTROADS, in the design lane during the design life of the pavement. 

Wearing course thickness (mm):

Base thickness (mm): 160 4.5MPa flexural strength concrete with SL82 mesh

Potential construction or performance 

issues:

Excavate to design subgrade. Proof roll exposed  area and replace soft or excessively deflecting material. For filling area, place approved fill 

materials in layers not exceeding 300 mm loose thickness and compacted to a minimum dry density ratio of 95% standard compaction, with the 

upper 300mm of the subgrade being compacted to at least 100% standard compaction. Further assessment is required to ensure that material 

has a CBR of at least 4% at subgrade level. Place pavement layers as per below.

Pavement Design

Recommended Pavement Layer Thickness: Recommended Material requirements Required Compaction

Subgrade Conditions

Controlled fill

Adopted Subgrade CBR value: 4 Required subgrade compaction: 100%

Road Classification: 1.8 x 10⁵ HVAG

FLEXIBLE PAVEMENT THICKNESS DESIGN- Over Controlled Fill
Mace Australia Pty Ltd RGS02920.1-AB

Manning Hospital Redevelopment Stage 2

7-Mar-22

ROAD NAME:

Chainage Interval (m):
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