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1. INTRODUCTION 

This report presents the results of a limited scope research testing program, carried out by Ground Science on 

the supplied Equine Safety mat installed at the course proper crossing at Flemington Racecourse, Flemington, 

Victoria. The scope of works herein was commissioned by Ian Pearse of Gallop Track Pty Ltd (the client).  

2. PROJECT BACKGROUND   

It is understood the project involves the assessment of the equine safety mat install under a racecourse crossing. 

The equine Safety mat is a new design concept intended to improve the safety and wellbeing of horses that race 

and train across this surface. Traditionally these crossing are constructed with a road base and over lain with a 

sand or a sand and fibre blend. The racing industry have accepted that crossing is a necessary element within 

the infrastructure that has traditionally been a hard surface and one that has always been challenging to improve. 

Gallop track and Ground Science have conducted a series of laboratory trials on Equine Safety Mat to access it 

specific performance characteristics and suitability for a racetrack crossing. The results of the laboratory testing 

proved successful and required the final stage of the assessment to focus on a full-scale construction of the 

design concept. It is noted that the profile design of the crossing using the Equine Safety Mat will require an 

assessment of the soil geology and site characteristics to ensure any site limitations are addressed. This report 

presents the findings of our insitu track assessment utilising a geotechnical testing apparatus known as a Light 

Weight Falling Deflectometer or (LWD). 

3. AIMS 

Our aims were to explore the potential that a crossing could be constructed with the Gallop track fibre sand 

overlying the Equine Safety Mat and gravel layer that would provide a racing surface that performed equivalent 

to or better than the normal track surface. With the inclusion of a foam mat system and the known excessive 

concussive forces applied by a racehorse, the concept to remove the hard road base and improve both rider and 

horse safety was an exciting concept.  

We selected the LWD device as it had the capability to assess the full constructed profile down to the subgrade 

soils and beyond. The tested profile volume by the LWD is 300mm in diameter and 600mm in depth. The device 

allows us to assess the stiffness of the crossing profile and also the approaching track surface whether it is a turf 

or synthetic track surface. Whilst at this stage of the research, we are not chasing a specific stiffness modulus, 

we are looking at the differences or similarities to the other track surfaces. 

4. LIGHT WEIGHT FALLING DEFLECTOMETER (LWFD)  

The Zorn Light Weight Deflectometer (LWD) is a portable device that measures the onsite dynamic or resilient 

modulus (Evd) of subgrade soils and pavements. It is suitable for cohesionless, cohesive and mixed types of 

soils with a maximum grain size of 63mm. The LWD test method has been in use in European countries and the 

USA for over 30 years. The test method was originally designed to measure the resilient modulus (Evd) of an in-

situ material which indicates the material’s stiffness. 

 

5. FIELD TEST PROGRAM 

The field trial using the LWD device targeted a minimum of six test points over the surface of the crossing, 

focusing on the normal traffic path and areas less trafficked. We also targeted both the course-proper turf track, 

sections of the Gallop track and the ambulance track at the crossing. 
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The LWD device test method requires three initial drops of the sliding weight to bed the instrument before a 

further three drops are completed. The average of the three readings is recorded by the device and presented as 

Evd (MPa) 

6. TEST RESULTS 

Testing of the various track surfaces with the Zorn LWD are summarised in tables 1 - 4 below. Test photographs 

are also presented in Appendix A.  

Table 1: Summary of Test Results - Test on Crossing Surface 

Test No. location Evd (MPa) Clegg reading 

#1 2m south, 1m east of 

northwest corner 

 

4.7 84 

# 2 3m south, 2.5m west of 

northeast corner 

4.3 88 

# 3 7m south, 1m west of 

northeast corner 

5.0 82 

#4 7m south 3m west of 

northeast corner 

3.9 106 

#5 8m south, 1m east of 

northwest corner 

4.4 83 

#6 12m south, 2.5m east of 

northwest corner 

4.5 86 

Average 4.5 88 

Table 2: Summary of Test Results – Test on Course Proper -Turf 

Test No. West side of crossing Evd (MPa) 

# 7 Good turf coverage 4.6 

# 8 Good turf coverage 5.0 

# 9 Low turf cover 4.0 

Average 4.5 

Table 3: Summary of Test Results – Test on Gallop Track – Sand Fibre 

Test No. Location Evd (MPa) 

# 10 6m West of Crossing – 

compacted zone 

16.7 

# 11 26m West of Crossing – 

uncompacted zone 

12.5 

# 12 On crossing – road base 20.2 

Table 4: Summary of Test Results - Test on Ambulance track  

Test No. Location Evd (MPa) 

# 13 Ambulance track 

crossing 

47.3 
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7. CONCLUSIONS 

The aims of the trials were to assess several key elements which is detailed below. 

• The suitability of the Zorn LWD device to obtain relevant stiffness data of the various tested surfaces.  

• To compare the crossing stiffness with (#1 - #6) and without (#12) the Equine Safety mat under the 

Gallop Track product 

• To compare the stiffness of the course proper turf surface (#7 - # 9) with the Gallop track product which 

includes the Equine Safety mat (#1 - #6) 

• To compare the stiffness of the Gallop track(#10 - # 11)  against the crossing with gallop track product 

(#12) 

• To compare the stiffness of the ambulance track surface (#13) with the Gallop track product which 

includes the Equine Safety mat (#1 - #6) 

The test results of the various track surface with the Zorn LWD device have indicated that the device is fit for 

purpose in defining the stiffness of the various surfaces to obtain empirical data.   

Equine Safety Mat has made a significant improvement in lowering the concussive forces transferred through the 

pavement profile by up to five times. 

The inclusion of the Equine Safety Mat has reduced the concussive forces horses and jockeys endure when 

traversing the crossing during a race, with results indicating an equivalent average stiffness on both surfaces.  

A clegg hammer was used to provide some comparison data with the Zorn LWD. While the clegg hammer uses a 

similar concept, its effectiveness is limited in depth of penetration and would not identify the influence of the 

equine safety mat benefit. 

8. DISCLOSURE 

This document is detailed for the sole use of the intended recipient(s) or its authorised representatives. 

Distribution of this report may be carried out at the Clients discretion and must be reproduced in full. Should you 

have any questions related to this report please do not hesitate to contact the undersigned.  

For & on behalf of  

Ground Science Pty Ltd 

 
 
 

Ernie Gmehling Ass Dip Eng (civil) 
Principal 
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9. LIMITATIONS 

The advice provided in this document (as per our commission) is not designed or capable of identifying all soil 

conditions, (which can vary with products chosen). The advice given in this document is based on the 

assumption that the test results are representative of the overall soil conditions.  However, it should be noted that 

actual conditions in some parts of the site might differ from those found. If further sampling/ testing reveals soil 

characteristics significantly different from those shown in our findings, Ground Science must be consulted. 

The scope and the period of Ground Science services are described in the document and are subject to 

restrictions and limitations. Ground Science did not perform a complete assessment of all possible conditions or 

circumstances that may exist.  If a service is not expressly indicated, do not assume it has been provided.  If a 

matter is not addressed, do not assume that any determination has been made by Ground Science in regards to 

it. 

Where data or product has been supplied by the client or a third party, it is assumed that the information is 

correct or specimen representative of the product, unless otherwise stated. No responsibility is accepted by 

Ground Science for incomplete or inaccurate data supplied by others. 

It is recognised that the passage of time affects the information and assessment provided in this document. 

Ground Science’s assessment is based on information that existed at the time of the preparation of this 

document. It is understood that the services provided allowed Ground Science to form no more than an opinion 

of the actual site conditions observed during sampling and observations of the site visit and cannot be used to 

assess the effects of any subsequent changes in the quality of the site, or its surroundings, or any laws or 

regulations. 

Any drawings or figures presented in this report should be considered only as pictorial evidence of our work. 

Therefore, unless otherwise stated, any dimensions should not be used for accurate calculations or 

dimensioning. 

This document is COPYRIGHT- all rights reserved. No part of this document may be reproduced or copied in any 

form or by means without written permission by Ground Science Pty Ltd. All other property in this submission 

shall not pass until all fees for preparation have been settled. This submission is for the use only of the party to 

whom it is addressed and for no other purpose. No responsibility is accepted to any third party who may use or 

rely on the whole or any part of the content of this submission. No responsibility will be taken for this report if it is 

altered in any way, or not reproduced in full. This document remains the property of Ground Science Pty Ltd until 

all fees and monies have been paid in full. 
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APPENDIX A 

Photograph 

 

Track Crossing 
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LWD testing device on crossing containing Gallop track product & Equine Safety mat  
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LWD testing device on course proper 

 


