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EXECUTIVE SUMMARY 
 
This report contains the findings of the investigation into the structural capacity and remaining 
life assessment as well as improvement costs for the proposed “Ardmore Park” Quarry 
transport route from the Project Site entrance opposite Lumley Road to the Hume Highway. 
Structural testing using a Falling Weight Deflectometer was performed by Pavement 
Management Services on 16th July 2004 and the results back analysed to determine the 
structural capacity of the pavement. The deflection and curvature results were normalised to 
the benkleman beam and used to determine the structural requirements and remaining life 
assessment of the road.  
 
Analysis of the results for the transport route in its current configuration, granular pavement 
with a sealed surface, indicate (provided that ongoing maintenance is carried out) there is 
sufficient structural capacity to the fulfill the requirements for a 20yr design life under the 
proposed traffic loading associated with the “Ardmore Park” Quarry. As a result of the sufficient 
structural capacity of the pavement there would be no improvement costs attributable to the 
proposed quarry. Roughness measurements indicate the transport route currently provides 
sufficient serviceability with an average roughness for the section of 91 NAASRA Counts. A 
visual inspection of the road indicates the only immediate concern is the evidence of raveling. 
Should this be left unchecked, it will lead to a further loss of aggregate reducing the 
impermeability of the wearing surface, resulting in a loss of the structural integrity of the 
pavement though the ingress of moisture to the pavement. This can be alleviated through the 
provision of a new seal wearing course for areas showing signs of widespread raveling.  
 
It should be noted that beam and curvature readings only give a guide to the remaining life of 
the pavement and have fundamental limitations. If a more accurate guide to the remaining life 
of the pavement is required, it is suggested that an accurate estimate of the layer thickness be 
obtained and the more fundamentally based mechanistic-empirical approach be applied. 
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FOREWORD 
 
The following report was prepared in 2004 to accompany a development application for the 
“Ardmore Park” Quarry submitted in January 2005.  It was determined that the modified 
“Ardmore Park” Quarry Project had not been varied sufficiently to warrant any revision to this 
report.   
 
It is noted that some references and figures within this report reflect the “Ardmore Park” Quarry 
proposal as submitted in January 2005. 
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1 INTRODUCTION 
 
Pavement Management Services was commissioned by R.W. Corkery & Co. Pty. Limited in 
June 2004, to undertake an investigation into the structural capacity and remaining life 
assessment of approximately 19.5km of existing pavement comprising the future transport 
route proposed for “Ardmore Park” Quarry, see Figure A. The aim of this investigation was to 
determine if the existing pavement met the additional loading requirements associated with the 
proposed quarry, and if not, to determine the improvement costs attributable to the quarry.  
 
Falling Weight Deflectometer (FWD) testing was undertaken by Pavement Management 
Services on 16 July 2004 along the length of the proposed transport route from the project 
entrance opposite Lumley Road to the Hume Highway. Testing was carried out in the outer 
wheel path and staggered across each lane with 150 metre spacings between drops. 
 
 
 

2 DESCRIPTION OF THE PROPOSAL 
 

Multiquip proposes to develop and operate a sand and hard rock quarry on the “Ardmore Park” 
property, approximately 4 kilometres south of the village of Bungonia in the NSW Southern 
Tablelands (Figure B).  The proposed “Ardmore Park” Quarry, would incorporate an extraction 
area of approximately 59 hectares, with additional disturbance associated with the construction 
of processing areas, water management structures and an internal road network increasing 
this area of disturbance to 76 hectares.  The extracted sand and hard rock (basalt) resources 
would be processed on the Project Site to produce various quality sand, aggregate and road 
building materials for use in the growing construction markets of Sydney, Canberra and 
Goulburn. 

 
Extraction of the sand would be undertaken by conventional methods.  Topsoil would be 
removed and stockpiled using a bulldozer, and the weathered basalt overburden ripped, 
removed and stockpiled for use in the construction of on-site roads, bund walls, water 
management structures, rehabilitation and other works.  The exposed sand would be 
excavated using an excavator and transported by truck to one of two sand processing plants.  
The extracted sand would be processed both by simple screening and size reduction using a 
dry processing plant, and by washing to remove finer material.  Some existing agricultural 
dams would be enlarged and used for the deposition of silt and clarification of water. 
 
The extraction of the competent basalt would be undertaken using an excavator/truck/front-end 
loader operation with no drilling and blasting required.  Topsoil and subsoil present above the 
basalt would be cleared and stockpiled for future use in rehabilitation and the limited quantities 
of overburden produced used in ongoing infrastructure and rehabilitation works.  The 
processing plant and product stockpiles would be located adjacent to the extraction area and 
utilise existing topography to maximise the efficiency of processing operations. 
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The transportation of quarry products would be by road between the Project Site and the 
Hume Highway.  From the Hume Highway, the sand and hard rock products would be 
delivered to their intended destinations to the north (Sydney and other local markets) and 
south (Canberra, Goulburn and surrounding areas).  Multiquip proposes to begin transportation 
operations as an extension of that currently approved under development consent No. 
DA001/345 before increasing the average number of movements, subject to compliance with 
environmental criteria, to an average of 80 per day.  Table 1 presents the proposed phased 
increase in truck movements. 
 

Table 1 
Product Transportation 

Phase Period of 
Project Life 

No. of Truck 
Movements  

(per day) 

Hours of Operation Comments 

1 0 to 6-12 
months 

28 Monday to Friday 

7:00am to 6:00pm 
 
Monday to Saturday 
7:00am to 6:00pm 

Increase from 2 to 3 weeks/year of 
existing consent to 52 weeks/year. 

2 6-12 months to  
2 years 

56 Monday to Friday 
7:00am to 8:00pm 
 
Monday to Saturday 
7:00am to 6:00pm 

Increase subject to compliance with 
environmental criteria and following 
community consultation regarding existing 
operations. 

3 2 years → 80 Monday to Friday 
5:00am to 10:00pm 
 
Monday to Saturday 
5:00am to 5:00pm 

Subject to compliance with environmental 
criteria and forwarding of all community 
comments to DIPNR for assessment.  
Multiquip would organise a community 
forum within 6 to 12 months of 
commencing phase 3 to assess 
performance levels and satisfaction of 
reasonable community concerns. 

 
 

3 METHODOLOGY 
 

3.1 Evaluation of Existing Pavement – FWD Testing 
 

The FWD testing was conducted in July 2004 in accordance with ASTM D4604 - [2] and PMS-
TP4-FWD - [3], with the FWD testing measuring the pavement condition in the outer wheel 
path of each lane along the pavement. Testing was carried out at 20m intervals and staggered 
between each lane. At each test point, the peak applied load and peak deflections were 
recorded from 9 geophones spaced ranging from under the center of the load to a distance of 
1 500mm from the load. 
 
 

3.2 Remaining Life Assessment 
 

Based on the results of the FWD testing pavement thickness supplied, the existing pavement 
layer modulus values were back calculated using the ELMOD (Elastic Layer Modulus & 
Overlay Design) software and the radius of curvature method used. The back calculation was 
completed in accordance with the procedure stated in PMS-QP4-002 [4]. The following 
information was provided by R.W. Corkery & Co. Pty. Limited and was taken to be the same 
for the entire length of each road. 
 

• Jerrara Rd vpd = 261. 

• Oallen Ford Rd vpd = 390. 
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• An average of 80 additional heavy vehicles per day associated with proposed 
quarry. 

• An average of 20-30 additional light vehicles per day associated with proposed 
quarry. 

 
The following assumptions were made. 
 

• The existing wearing course is a 1 coat chip seal (determined from the video 
capture of the road). 

• The wearing course and base layer is to a depth of 250mm. 

• The subgrade layer was assumed to be infinite in depth. 

 
Notwithstanding the fundamental limitations in the deflection based approach, the 
determination of pavement structural life, calculated traffic intensity and the required granular 
overlay were based on the deflection measurements in terms of the beam deflection readings, 
with the recorded deflection readings being related to structural life in accordance with 
Section 10 of the Austroads Pavement Design Guide - [1]. The determination of pavement 
structural life, calculated traffic intensity and the required AC overlay was based on the 
deflection and curvature measurements in terms of the beam deflection and curvature 
readings, with the recorded readings being related to the structural life in accordance with 
Section 10 of the Austroads Pavement Design Guide - [1].  
 
Curvature values are a surrogate test for horizontal tensile strain at the underside of an asphalt 
bitumen layer, the precursor to fatigue failure and deflection values are a test for permanent 
deformation of the subgrade. As the existing pavement consists of only a chip seal wearing 
course the pavement structural life was determined from the deflection readings and granular 
overlay requirements. Further discussion is also provided on the potential for reducing the 
pavements structural life should the pavement be changed to an asphalt/granular pavement 
configuration. 
 
 
 

4 RESULTS 
 

The Remaining Life calculation shows that the transport route from the Project Site entrance 
opposite Lumley Road to the Hume Highway, in its current configuration, of granular pavement 
with a sealed surface, indicate there is sufficient structural capacity to the fulfill the 
requirements for a 20 year design life under the proposed traffic loading associated with the 
“Ardmore Park” Quarry provided that ongoing maintenance is carried out. This ongoing 
maintenance would comprise of reseals every seven or so years to ensure the impermeability 
of the wearing course. As a result of the sufficient structural capacity of the pavement there 
would be no improvement costs attributable to the proposed “Ardmore Park” Quarry. The 
results show that, rehabilitation in the form of a granular overlay will not be required with only 
isolated test points having a measured deflection greater than the tolerable deflection. These 
results are summarised in Table 2 and detailed in Design Sheets 1 and 3 (see Appendix A).  
Design Sheet 1 details the remaining life of the pavement under the current traffic loading and 
Design Sheet 3 under the projected traffic loading associated with the quarry. These 
calculations are on the basis that resurfacing will be provided by way of a new seal wearing 
course. 
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Table 2 
Structural Results 

Configuration 
Design Deflection 

(mm) 

Mean 
Curvature 
(mm) 

Remaining Life 
(Yrs) 

Design 
Sheet 

Current (granular) 1.00 N/A 20 1 

Proposed (granular) 1.00 N/A 20 2 

Current  
(Theoretical AC) 

1.00 0.37 5 3 

Proposed  
(Theoretical AC) 

1.00 0.37 1 4 

 
However, in the case of Design Sheets 2 and 4, if the pavement was to be resurfaced with an 
asphalt overlay in excess of 30mm the remaining life calculations require curvature and 
subsequently fatigue of the asphalt to be considered as the primary failure mechanism. Under 
this theoretical arrangement of asphalt on granular pavement, many areas of the transport 
route would require more than a thin asphalt overlay to meet the structural requirements for a 
20yr design traffic loading. This is primarily due to the many incidences where the measured 
curvature was greater than the tolerable curvature and equates to an asphalt overlay in excess 
of 80mm (Design Sheet 4). These results are summarised in Table 2 above and detailed in 
Design Sheets 2 and 4 in Appendix A. This discussion is provided to highlight the potential for 
reducing the pavement life by changing the current pavement configuration from a 
seal/granular to an asphalt/granular pavement. 
 
It should be noted that beam and curvature readings only give a guide to the remaining life of 
the pavement and have fundamental limitations. If a more accurate guide to the remaining life 
of the pavement is required, it is suggested that an accurate estimate of the layer thickness be 
obtained and the more fundamentally based mechanistic-empirical approach be applied. 
 
Data sheets containing detailed results and calculations of remaining life and deflection and 
curvature plots can be found in Appendix A.  
 
Roughness measurements indicate the transport route currently provides sufficient 
serviceability with an average roughness for the section of 91 NAASRA Counts. A visual 
inspection of the road indicates the only immediate concern is evidence of raveling. Should this 
be left unchecked it will lead to further loss of aggregate reducing the impermeability of the 
wearing surface resulting in a loss of the structural integrity of the pavement though the ingress 
of moisture to the pavement. This can be alleviated through the provision of a new seal 
wearing course for areas showing signs of widespread raveling. 
 
 

5 CONCLUSION 
 
The proposed transport route from the project entrance opposite Lumley Road to the Hume 
Highway, in its current configuration of granular pavement with a sealed surface has sufficient 
structural capacity to fulfill the requirements of a 20 year design life under both the current 
traffic and also the projected traffic loading associated with the quarry provided that ongoing 
maintenance is carried out. This ongoing maintenance would comprise of reseals every seven 
or so years to ensure the impermeability of the wearing course. As a result of the sufficient 
structural capacity of the pavement there are no improvement costs attributable to the quarry. 
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Should the pavement at any stage in the future be treated by an asphalt overlay greater than 
30mm the structural integrity of the pavement will be undermined. This is a result of the 
pavement only having sufficient structural capacity to accommodate a thin flexible wearing 
surface.  
 
Roughness measurements indicate the transport route currently provides sufficient 
serviceability with an average roughness for the section of 91 NAASRA Counts. A visual 
inspection of the road indicates the only immediate concern is the evidence of raveling. Should 
this be left unchecked it will lead to a further loss of aggregate reducing the impermeability of 
the wearing surface, resulting in a loss of the structural integrity of the pavement though the 
ingress of moisture to the pavement. This can be alleviated through the provision of a new seal 
wearing course for areas showing signs of widespread raveling. 
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