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Introduction

e No way to measure performance
characteristics and, therefore:

e For manufacturers to describe their
products,

e For customers to specify their needs.
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Introduction

e 1996 - ITF working group.
e Aims of research programme:

e To identify the key sports performance
characteristics of tennis court surfaces,

e [0 establish a common system of test
methods to evaluate these characteristics.
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What to Measure?

Surface Pace = (V; - Vp)/(1 - )V,
where e = V[V, A
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Surface ‘Pace’

Assumptions
e [he ball slides throughout impact,
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Surface ‘Pace’

Assumptions
e Weight of the ball is ignored...

X
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Surface ‘Pace’

Surface Pace Rating
(Vix = Ve)I(1 - e)Viy
= U (coefficient of friction)
100 x (1 - Y)
1 <SPR <100
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Surface ‘Pace’

Measurement

e Realism — use tennis ball and
tennis court surface.

e Ball speed — ball must slide during
contact with the surface.

e Validity — measuring equipment
must be accurate and precise.

e Aerodynamics — measure close to

time of impact. .
ISSS Technical Meeting, ' )r?
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Test Ball Specification

Test Ball. ITF Rules of Tennis
Type of Ball: Pressurised
Ball weight: 57.6 +/-03 ¢g 56.7-585¢
Ring gauge diameter: minimum 67.072 mm minimum 65.405 mm
maximum 67.865mm maximum 68.580 mm
Forward deformation: 6.413 +/- 0.317 mm 5.588 - 7.366 mm
Rebound on concrete 1.410 +/- 0.010 m 1.346 - 1.473 m

(mean of five tests):
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Pre-Compression
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Surface ‘Pace’ Measurement
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Surface ‘Pace’
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Surface ‘Pace’
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Surface ‘Pace’
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Surface ‘Pace’ Measurement

Effects of Surface on SPR
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Surface ‘Pace’ Measurement

Effects of Surface on e
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Surface ‘Pace’ Measurement

e Realism
Use ball and court surface.

30£2m-s!'and 16 = 2°.
e Accurate
+ 0.005 m-s' and = 0.05°.

e Aerodynamics

Measurements made immediately
before and after impact.

ITF

ISSS Technical Meeting,
Nyon, October 2002



Test Protocol

FIGURE 1

Court Surface

Test Site Positions

Test 3

Test 2

Test 1

ISSS Technical Meeting,

Nyon, October 2002



IMPORTANT NOTE:

This report does not constitute
e S ep O r ITF Surface Pace Classification as

Client:

Date of test:

recognised in the Rules of Tennis.
Test code: ITF CS/01/01-02-009 Prepared by:
Type of test: Laboratory
Brand name:
Authorised by:
TestLaboratory: = @@ B
Distribution: Copy 1 -
Copy 2 -
Copy 3 - ITF

Issue date:

Average Surface Pace Rating: XX.X
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Test Report - Surface Pace | ITF CS/01/01-02-009

Client: Test Procedure:

Test items: 1) Tests on site shall be undertaken on a court that is less than four months old. Prior to the tests

being made the courts shall be prepared using the manufacturer's, supplier's or contractor's

approved procedures. The body requesting the testing shall undertake this work.

Test date:

2) Ifthe testing is undertaken in the laboratory, four samples, each measuring a minimum of
0.5m by 0.5m in area, shall be submitted to the ITF accredited laboratory. The laboratory
shall select three samples at random and test each. Where the sample incorporates loose

s .. . . '
Full descnptlon of court surface - lllCllldlIlg manufacturer's particulate materials the body requesting the tests shall prepare the samples in the laboratory.

reference, the type of supporting layers and their . . .
3) Unless the surface is designed to be damp/wet when in it's optimum condition, tests shall be
method of attachment: made with the surface in a dry condition.

4

=

On completion of the tests, the ITF Accredited laboratory will complete this report. One copy
of the report will be sent to the body requesting the tests and one copy to the ITF. On receipt
of thisreport the company may apply to the ITF for inclusion on the ITF list of classified
Maunfacturers reference: Lol
5) When commissioning the Surface Pace assessment the company requesting the tests shall
provide a detailed specification of the court/surface construction. The information will be
a0 included in this report.
Description:

6) The ITF Accredited laboratory will retain a reference sample of the surface tested as follows:

a) When the tests are carried out on synthetic surfaces the company commissioning the testing
shall supply one 0.5m by 0.5m sample of the surface to the laboratory. The laboratory shall
have responsibility for verifying that the surface tested on site is the same as that offered as a
reference sample.

b) When the tests are carried out on clay or other water bound mineral surfaces the ITF
accredited laboratory shall remove 1kg samples of the surfacing and the top 75mm of
foundation material. The laboratory shall retain these materials as a reference.

¢) When tests are undertaken in the laboratory one of the specimens actually tested shall be
retained, as a reference.
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Surface name:
Test date: 0

PACE TEST 1:

Pace

PACE TEST 2:

Pace

PACE TEST 3:

Pace

Test Results - Surface Pace

Temperature:
Humidity:

ITF CS/01/01-02-009

21°€
54%

Test laboratory:
Test type:

Laboratory

Shot 1 (Ball1)

Shot 2 (Ball 2)

Shot 3 &9

Shot 4 &'

Shot 5 (Ball2)

Shot 6 (Ball 3)

Shot 7 (Ball1)

Shot 8 (Ball 2)

Shot 9 &9

2822 29.15 29.01 28.10 27.97 28.43 27.83 28.82 2933
8.80 8.88 8.77 8.60 8.56 9.00 8.87 9.08 9.20
19.84 2039 2043 19.53 19.34 19.94 19.14 2003 2047
6.58 7.24 7.07 7.08 6.75 6.67 7.13 7.04 7.17
0.75 0.82 0.81 0.82 0.79 0.74 0.80 0.78 0.78
0.54 0.54 0.54 0.55 0.56 0.54 0.54 0.55 0.54
455 45.7 45.8 453 43.6 45.8 45.7 455 45.9

shot 1 "1l Shot2 " | shot 3 ®"' ¥ || shot4 ®*' ¥ [ Shot 5 " || shot 6 ®*" ¥ | Shot 7 ®*" ¥ | Shot 8 ®*" ¥ | Shot 9 "'
29.50 28.82 2933 2822 27.93 27.96 28.48 28.10 28.09
9.05 9.08 9.20 8.80 8.86 8.85 9.03 8.60 8.96
2043 2003 2047 19.84 19.23 19.20 20.15 19.53 19.57
721 7.04 7.17 6.58 6.90 6.74 6.64 7.08 6.22
0.80 0.78 0.78 0.75 0.78 0.76 0.74 0.82 0.69
0.56 0.55 0.54 0.54 0.55 0.56 0.53 0.55 0.56
44.2 455 45.9 455 44.8 43.8 46.8 453 43.9

Shot 1 (Ball7)

Shot 2 (Ball 8)

Shot 3 (Ball9)

Shot 4 ®*"'7

Shot 5 (Ball 8)

Shot 6 (Ball9)

Shot 7 (Ball7)

Shot 8 (Ball 8)

Shot 9 (Ball9)

29.32 28.34 28.36 29.51 28.54 28.06 28.49 28.22 28.10
9.23 8.97 9.00 9.45 9.16 9.04 9.12 8.80 8.60
20.14 19.07 19.20 20.24 19.81 19.59 19.44 19.84 19.53
7.46 7.28 7.11 6.95 6.85 6.65 7.10 6.58 7.08
0.81 0.81 0.79 0.74 0.75 0.74 0.78 0.75 0.82
0.55 0.57 0.57 0.57 0.55 0.54 0.56 0.54 0.55
45.0 43.0 43.1 43.5 45.5 46.0 44.2 45.5 45.3
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I
Test Summary - Surface Pace ITF CS/01/01-02-009
Surface name: Temperature: 21°C Test laboratory:
Test date: 0 Humidity: 54% Test type: Laboratory
Test 1 Test 2
50.0 50.0
4501 M 1 M — [ = [ 45041 — O P o~ — — o —
40.0 40.0
35.0 35.0
o 30.0 - L, 30.0 -
2 25.0 A 2 25.0 A
& 200 & 200
15.0 - 15.0 -
10.0 - 10.0 -
5.0 5.0 1
0.0 . . 0.0 :
1 2 3 4 5 6 9 Mean 1 2 3 5 6 9 Mean
Shot No. Shot No.
Test 3 Summary
50.0
45.0 { — — [ =
40.0 4 B B Pace Test 1 45.4
35.0 4 Pace Test 2 45.1
30.0 Pace Test 3 44.6
£
& 2501 Average e 0.78
2004 Average f 0.55
15.0 1
10.0 -
5.0 - Average Surface Pace 45.0
0.0 Standard Deviation 0.4
1 2 3 4 5 6 9 Mean
Shot No.
ITF Criteria:  Slow - (0 - 35) Medium / Medium Fast - (30 - 45) Fast - (40+)
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Test Report - Surface Pace

Surface name:
Test date: HHHHH R

Temperature:

Humidity:

ITF CS/01/01-02-009

21°C
54%

Test laboratory:
Test type: Laboratory

Laboratory Comments:

when laid on a tennis court.

when laid on a rigid (concrete, asphalt, etc.) base.

Although the tests were carried out on laboratory samples the appearance and
finish of the test specimens was considered to be representative of the surface

____ defines a tennis court surface as the top (playing) surface and any
underlying layers of construction that influence the sports performance (or bio-
mechanical) response of a court. If any elements of the surface's construction
change the response, performance and classification of the surface may be
different. As such the results detailed in this report only apply to the surface

Laboratory Recommendations:

The results detailed in this report are considered to be a valid assessment
of the Surface Pace characteristics of the product. In__ opinion the
product satisfies the technical criteria required of tennis court surfaces
wishing to appear in the ITF's Court Surface Classification Scheme. CST
recommend, subject to ITF approval, that is included on

the list of classified surfaces.
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Surface Pace Classification

ITF CLASSIFIED

DT @] ©L5]
ITE ITFE

COURT SPEED: SLOW s COURT SPEED: MEDIUM COURT SPEED: FAST

ITF CLASSIFIED M ITF CLASSI/FIED

ITF
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Typical Pace Ratings

Typlcal ITF Surface Pace Rating Tor new courts
Teafilae Wel % i
Textiles Dry 1 ——— e
i 1 [ - ..... |
Shart Pile Weat :
-:- - —
Shoit Pils Bry ﬁ_. :
O — e ————
Medium Plla Wat E =
i e —— —
Aoyl %
]
Clay | | e
I n ——______+

Surface Pace Criterla [ TEEIETE
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Surface and Ball Types

Ball Typa 1 © To be used an Galegory 1 {Sow) Surace
| glay, unbound misaral Surfbies alg

Lo bounaing. taster ball

Ball Typa & ; To be wsod on Catagaory 2 (Wadiemifedium Fast) Surace
MM Douncang, i.0. mos| hardeourts, cuahioned acrylics eic
radiicnal ball

®

Ball Type 3 To be uead on Calegary 3 |:F=sr}5ur|lu|::r
Heghh Brisincing e grass. sams afificeal 1, indear
siowar ball 1eatilas, wapd abo

h
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Related Publications
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General Issues

e Not an approval scheme (e.qg.
safety).

e Currently have 28 classified
surfaces (number increasing).

e Classification is immediate following
receipt of application form, test
report and payment.

e Classification valid for 3 years.

ITF
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Costs

Classification Fee

Supporting level &

Non-Foundation Sponsoring level

1st submission

2nd and
subsequent submissions

ISSS Technical Meeting,
Nyon, October 2002

General level
Foundation members

members Foundation members
US$2500 US$1500
US$1500 US%$go0

US$2000

US$1000

ITF







Related Publications

A Ioicial 1T
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Surface Pace Test

Figure 3: [llustration of Apparatus of Test Method
tor I'TF Surface Pace Rating (ITF CS 01/01)

I.!III I:'Il\.l_|l\.'l\. CICSEL CRrfce
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Surface Pace Test

Criteria for Surface Pace (ITF CS (11 /01)

Figure 2: [TF Surface Pace Ranng

0 15-30 30-40 H-45 45-55 Sot .
VERY SLOMNW Loy MEDILIN MEDITUM FAST FAST VERY FAST

ITF
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Other Tests
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Other Tests

Criteria for Vertical Ball Rebound (ITF CS05/01)

{1 T8 bt 1 (0N 115, 11085
|']1_{lll'r.‘ 11:C 'l'!“]|1"~"“]':-:'“ ol f‘lr_'.'i'rr-'d' Relative .I”.'r.-ulr.r_ur' Rebound (RPR)

Vertical Ball Rebound
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Other Tests

Linaad € |
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Other Tests

Criteria for Shock Absorption (ITF €S 04/01)
F1:_211]'L‘ 9: Imiaal Criteria for Shock .'5'1|‘-.-L1r1'll:iu:|1 of
tennis court surfaces.

e LK 2

5N (1% Tt

CONCRETE LOW MODERATTE HICGH ENERGY ABSORPTION

ITF
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Other Tests
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Other Tests

Criteria for F':r]ip
KR esistance ITE CS 02/01

Figure 5: Preferred Range for non Ll minciman varation i valvee die 0

sliding Tennis Surfaces ey ddern panie,  jog on el

e sl ol _|-|.|....'.'| T Trean M

{ il [ 10} | 40}
VEIEY SLIIERY G - WVERY FEIGH G

ITF
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Other Tests

: ||'\-I||I.| W e II

Traction Apparatus

= Twe bushes o singls

i
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Other Tests

Criteria for Traction (ITF CS 03/01)

Figure 7: Preferred
Range for Traction
Measurements on
Tennis Court
Surfaces

VERY SLIPPERY  0.60 1.50 VERY HIGH GRIP

—

Preferred Range for non-sliding lennis Court surfaces
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Other Tests

I“Ill'-l'

Olater oyvlmder
3

Inner cvhnder J

Figure 16: [llustranon of Permeability Apparatus
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Other Tests

Criteria for Permeability (ITF CS 06/01)

Figure 15: Classificatton of Water Infilcration Rate

S0mn {Wimm Infiltration rate
LO MODERATE HIGH s hour

ITF
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Other Tests
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Other Tests
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Laboratory Accreditation

Criteria
e Adequate equipment and facilities.
e Quality assurance.
e EXperience in sports surfaces.
e Independence.
¢ ISSS member.

ISSS Technical Meeting,
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Laboratory Accreditation

Procedure

e Letter of application:
e List of equipment.
e Organisational structure and staff CVs.
e Details of experience.
e List of publications.

e Membership of professional
organisations.
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Laboratory Accreditation

Procedure
e VValidation of equipment.

e Support of 2 ITF Accredited
Laboratories and National Tennis
Association.

e Inspection by Accredited person.

ITF
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Laboratory Accreditation

ITF 1a vITF 1b Sestee (SPR)

60.0
Limits of agreement (95% confidence)
SPR (ITF 1a) between 2.5 less, and 3.1
50.0 more, than SPR (ITF 1b)
40.0
14 IITF 1a
% e mITF 1b
20.0
10.0
0.0
Mean 1 Mean 2 Mean 3 Mean 4
Surface

ITE
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