o

MAINE
Michael “Mick” Peterson PhD
University of Maine
C. Wayne Mcllwraith DvM, PhD
Colorado State University
=2
e
Drriorarnic gl
1

Lexington KY June 2008



. ]
=< The Welfare and Safety of the Racehorse Summit

Racing Surfaces Committee

o

MAINE

e Dr. Wayne e Dr.Rob Gillette
Mcllwraith (chair) « ChrisMcCarron

 Dr. Jeff Blea « DennisMoore

« Ed Bowen e Nick Nicholson

* Bill Casner e Dr. Sue Stover

e Dan Coon e Dr. Mick Peterson

 Bob Elliston e Steve \Wood

Broad participation by stakeholders & researchers...
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Recommendations of:

The Welfare and Safety of the Racehor se Summit

Keendland Sales Pavilion
L exington, Kentucky
March 17-18, 2008

RECOMMENDATION 1:
TRACK SURFACES
Primary Objective:
Promote consistent and
safe track surfaces conditions 3
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‘Causes of catastrophic injury

Surfaces have
Improved over the
past Y2 century

Surfaces |mpact Safety

o Optima Performance

e Far and Consistent Racing
Surface

e Can help extend careers

Qurfaces will always be part of the solution -

Lexington KY June 2008




|ssues In Musculoskeletal Disease

e Conformation

e Individual predisposition
* Pre-existing disease

e Shoeing

e Training

e Track surfaces

o Multi-factorial risk

No disease no breakdown....
Tracks did not “ cause” the problem, they CAN improve the situation
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“We Know the Basics
Need to Apply It: Clinical

 Track Materials— Synthetlc and Natural

— Non-linear
The more the materia iIs

loaded the higher the
modulus

— Strain rate dependent

 Synthetic shows creep
deformation

 Dirt shows some dynamic
softening (controlled by
moisture content)

/@"\
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@T he L Oadl ng 1S Combl ned MATNE
Normal Stress and Shear Stress

e Deceleration and
propulsion
produces shear In
soi|

* Weight produces - .
normal stressin soil

e Fallure aong |
principa axis — F;';‘:ee
shear In soil

I —
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"-Surface has different function duri ng "
phases of gait: Impact/loading

e Lower vertical

Impact
of SoiShearing modulus reduces
strain rate
and peak loads
e Shear fallure
reduces horizontal
peak accelerations
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#=Qurface has different function :
Breakover/Propulsion
e Shear strength to

support hoof during
propuls on

Break-Over

Unloading with
Shear
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*+The Ground Reaction
4 201 ﬁ 2000 los
Shear
4000 Lbs
Lower
10 MPH e
Vertical load
0 Iof 2000 los 1000 Ibs

-
Use shear fallure, reduce accelerations

Lexington KY June 2008
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@T r aCk Su pport Pr- Og ram MATNE
Understand materials and do it right
e A comprehensive
track support program:

— Performance Performance
— Composition Testing
— Malntenance

e \We care about the
performance of the
surface

Proper shear strength
& stiffness

11
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Performance testing...
Performance
] Testing
e On-site performance All Tracks
monitoring
| Shear
— Research must show Strength
that the measures relate .
- Vertical
to safety of the horse Modulus
— Dally measurement Of Temperfature
performance | iy
— Periodic measurement
.. — Base &
of composition Separation
Do the research and determine which factors pose arisk 12
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*-Qur Research: Performance ™

Based Track Evaluation

e Design test machine for evaluating tracks

» Match the accelerations, speeds and |oads to ssimulate
racing

* Test with amachine not an animal for consistency —a
consistent horse

« Baseline on the best tracks and prepare
to start thinking about what is a

“good track”

A Perfect Horse gait
toload a Perfect Track

Lexington KY June 2008
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" Biomechanical Hoof

o

MAINE

Design based on |oads,
speeds and angles from
biomechanics

Method 1s“mobile’,

Automatically acquires
data

Utilized between races,
during breaks (40 min)

Simultaneously
measure shear strength _
and hardness 14
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e AT
79 MATNE

System measures soil under
by simulating the most extreme
case, impact and loading

1000

—— Stress, 7500N Load, 10 cm Diameter Hoof

900

800

700

600 [ 12" Dq)th!

Simplified modeling:
The soil at 30 cm depth are

in Soil (kPa)

400

Vertical St

loaded at 10% of peak |oad

300

200

100

Thebase | Sthefooting +— s

Depth (meters)
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[ Biomechanical Hoof Tester

e Biomechanical Hoof Tester

— Started in 2004,
Cdifornia Tracks

— Comparison of 26 tracks
— Includes data from 6 Synthetic

. = 4000 Lbs —“ / =
Track installations T F
e T o = o = = 2000 lbs J
e . S _" = i r_' : l-.__;,.: !2- Depth
= ___- : _1.___._" ; in

16
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%‘.‘;{2&::14&A N alv T eSt Sy Stem o YINTS
Just for Horses 1000 s

1 MPH

» Higher loads
— Low loads — do not measure effect of deeper soils
— Non-linear material
« Matching strain rate
— Soail, especially wet, strain rate dependent
— Synthetics, opposite strain effects!
 Thenet effect: alot of load fast

_F-—f’
4000 Lbs / ——
Stress

2000 Ibs
12 Depth
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Surface Fast ™ Vertica
Performance o Vanadliy

Jeaus

AlligeLre A

e Location on
the graph

Slow o

0 5000 10000 15000 20000

Amount of Soft i Hard

'."_-_ _—'_'__,a"__ o 18
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Performance Ag:f&
Testing
PrOgreSS All Tracks /T"““S
* Needto have —:- Shear |
standard methods Strength
used at all tracks _
N Vertical G 3
» Grayson-Jockey Club | Modulus | sondting
WSS Racing Surfaces — e Radar
. Temperature | Dolly Green
Committee —»( &/or Moisture | & Oak Tree
Stability /
e Industry wide support! Base& |

Separation

Needs work! — " 19
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~ Need Simpler Tests. ..

Fastest Work v.5. Clegg Hammer

Ternprature/ 1 inch

B ........................................ 12|:|. o o
o
e 5le]
1Mot o o S M PO 4
% g (}8 D% L o
Afternoon - . 2 0 g °© s
Racing © : = G
; £ 90t v
; a0 | 8°
: o
5 o @883%
70 75 80 71 72

70 73 74 7h
Fast Wark Time(seconds)

Fastest Work w.s. Clegg Hammer N Ot tOO Time Ternpratures 4 inch
: : 1207

Work Time( seconds)

| ssimple
f C
; 5 S 1mof
Morning 2 : - B
Training ] % 90t
e P A AR e P A 5700 1 [
? 5550 1 80
Esou
: fssu 70 ; ; !
Fill] 7o 80 % oo | Fill] 72 74 76
YWork Time(seconds) 450 ] Work Timelseconds)
400

70 75 80 85 a0 95 100 105
Clegg Temp.

Y =1282.136 - 7.067 * X R*2 = 588
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Tests to Consider!

Clegg Hammer — Heavier Version!

Shear Vane

Australian Penetrometer (not British or US!)
Double Ring Infiltrometer -

Thermometer
Moisture Sensors —

Lexington KY June 2008
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w=Current ... Just Started ... Work — «&

Grayson Jockey Club Research Foundation
(Peterson ,Mcllwraith)

e Study...throw everything 8
we got at atrack
— couple weeks...
—dirt
— synthetic

e See what correlates and
see what 1s usable

Lexington KY June 2008
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%=...Cannot Stop at Good & Bad L}
Need to Provide Guidance

* Need to understand
changes and how
to them

e Composition
testing (materials
testing) 1s needed
by tracks

o Understand what to
add (or remove)! 23

Composition
Testing

Lexington KY June 2008
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ngi':lli.-\k‘(‘ll(_'EN'l_'I:'K E n g I n e e re d S u rfa ce S hiAINI:.

Performance
Testing

All Tracks
Dirt ‘ Sya
_— Shear
| Particle Wax Content Strength
Size
- Rubber and Vertical
_} | Clay Fiber Content Modulus
Mineralog
Temperature
Organic et cal &/or Moisture
—> | Content eriuca Stability
Resistanqe to
" Moisture Separation fiocal
Content Sand Separation
Receiving

24
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Measurement M ethods:
Dirt Composition

® M OSt tOOI S eXI St, ‘Composition Testing‘
need to be applied ¥

e Clay mineralogy
(X-ray diffraction) > "Size

Clay
Mineralogy

Dirt

Organic
— | Content

Moisture
- Content

Ty,
' Sample / Monochromator 3 l
Shutter Light —

| | P

> Permea bility

25

hittp://stars.sci..ibaraki.ac.
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X-Ray Diffraction & ...

o Used to characterize clay mineralogy

— Base line on 5 tracks of both “East Coast” and
“California’ design

— Results consistent with maintenance "traditions’

Summary Mineralogy (Weight Percert)

Quartz 8.6 32.8
K-Feldspar 0 19.9
Plagioclase 2 38.5
Amphibole 0 25
Calrit~ S ng
Aragonite 13 0
Dolomite 0 0.8
llite & Mica 0 3
K aolinite 0.7 1
Chlorite 0 1
TOTAL 100 100

Lexington KY June 2008



#£  MoreResearch...Measurement e
Methods:
Synthetic Composition
° WaX CompOSI tl on [Composition T:ting ‘
° Tempera[ure Synthetic
ce New
sensitivi ty |, | Wax Content Funding
—»| Rubber and /
Fiber Content
-*Tes“;ﬁiﬁfﬁ‘f}: Shear
Vertical
L Rgsistan;?e to
I = el
eceiving
Permeability 27
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" Research on track materials

e Some data makes sense ..

— Sand and clay mineralogy —

— No real clay in “East Coast” trac
|

Would you expect

the sameresult?
28
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Analysisof Track Materials

e A central labto
compare between
tracks

e Datalinked to
epidemiology
* Responsible for

developing new tests
of materials

Lexington KY June 2008



M al ntenance Matters

o Different tracks do things differently

e Reasons may bevalid
— Weather
— Design
— Usage

* Develop best practices

M al ntenance
Methods

Lexington KY June 2008
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==Example: What Happens?
Rip, Till and then Set a Racetrack?

= 0.06 Softer &
ast ) MoreVariable
0.05
0.06
0.04 Fast
0.05
0.03 |
0.04
0.02 - .
0.03 _
0.01 - m o faﬂ
0.02 v % g -
Slow o & =
0 5000 10000 15000 20000 0.01 )
Soft Hard 0 —T—
Slow 0 5000 10000 15000 20000
A hard track is not necessarily low shear Soft Hard
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Start ssimple,
research leads to expansion...

The model — start smple and expand

 Mary Scollay’s On-Track Injury...catastrophic,
«Jeff Blea & Wayne Mcllwraith ... soft tissue

Current best practices...
Turfway maintenance document

*=| ab results & performance results
Mal ntenance reporting system

MAINE

Training | 1st Post | Last Post Precipitation RT (Hours) | Depth | PH (Hours) | Depth Water Training Out Riders Racing
| WE 1/27/07 | Temp Temp Temp Inches RotoTill RT | Power Harr PH (Gallons) Eval Eval Eval
Sunday?1 26 NA NA 3" Snow 5Hrs 3" 2 3" 0 Deep Snow No Races
Monday22 35 NA NA Overcast 0 0 0 0 0 Good Good NA
Tuesday23 28 NA NA LightSnow 0 0 5HRS 3.5" 0 Good Good NA
Wednesday 30 28/18 25/12 1" Snow 5 Hrs 5" 0 0 0 Snow/Stichy Deep Good
Thursday25| 26/9 26/13 19/6 | LightSnow 0 0 4 3.5" 0 Outside Hard Good Good
Friday26 19 37 41 Sunny 4 45" 0 0 16,000 Little Hard Good Excellent
Saturday27 39 41 41 Overcast 0 0 0 0 20,000 Excellent Good

Lexington KY June 2008
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Expanded System...

MAINE

e Basic Information:

o All Tracksat the Start of each meet and periodically as
changes occur

o All Tracksoneline per day
o Likecurrent system

e Class| Monitoring —Need track resources

e Temperature, moisture, track depth, Clegg hammer and
possibly shear vane or dynamic penetrometer

* Done Each Day —threetimes
 Weather data acquired
e Injury & performancedatalinked or logged

33
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- Research Approach

 Initial funding, American Quarter Horse
Association

 Newly Funded (2008) Grayson Jockey Club

e Goal, tolook at the full suite of tests

— Find correlations between existing
and new tests

— Develop abasic and refined protocol for
characterizing surfaces

34
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Philosophy
 Needto providea
common set of measures

e Primary measures
should be based on
biomechanics as well ason “inputs’ and procedures

* Need to continue to understand why the behaviour is
different on some surfaces (climate, composition?)

* Providetools & lab support to evaluate materials

Surface Certification
A I nvestment for the Horses -

MAINE

Lexington KY June 2008
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How to Move Forward

e Shareideas
« Work openly

 Push vendors,
recognize their needs

e Agree on some basic tests (performance). ..
everyone does them the same,
then see the results! 36
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Different Approaches

o All track need to
malintain shear
and not be

too hard

ol Anar <
""v -
RS

» More than one way
to skin acat

37
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The remaining gquestion:

Epidemiology?

It only mattersiswe help horsesand riders,

Lexington KY June 2008
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Triaxial Shear

Force on

o Currently used SIS Increase load until

failure in shear

In labs for o L

. Pressure S I—
materl aI Strength around ——— — Force on
exterior ——i —_— ends

Confinng
pressure uses \}/ —_—— N —
water where o —

temperature can & ﬁ =
controlled \_
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Data Needs to be Explored

Y esthe data is repeatabl el

25.0
Synthetic Surface at a Training Center
for confining pressure of 15psi

20.0
— Bq-c [psi]
é Oc (cohesion) [psi]
< 150
o
c
o
f 10.0 -
I
O
<
n

5.0 -
0.0
O +'\Q<< &QQQ S 6;\6‘
ésb esb e§ ®$’5\' ‘<\$
S Q}’z’r\ e(fr\' Q}é\ Q‘\\Q
@06 @06 @06

| sthis wax surface sensitive to moisture not temperature?
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