Cranfield Centre for Sports Surfaces Cranﬁeld

NIVERSITY

Benchmarking durability

© Cranfield University (CCSS), 2006



Cranfield Centre for Sports Surfaces Cranﬁeld

What does measuring natural turf
surfaces tell us?

Matural Grass Construction Upgrade Performance Quality Standard

ELEMENT LIMITS METHOD OF TEST
Sward Height mm gg__?g ga BS 7370 - P3 A3
LA T T STRI method of test using
Hardness in g 35-200 0 Gt

Hammer from a drop
height of 0.55 m

VWater infiltration rate
mm/hr 5 BS 7370 - P3 AB

Evenness — 2 meter

straight edge < 20mm BS 7370 : P3 A4
Slope — Direction of Play < 1.25% )
Across Play <2.5% SRR
=70 for SH 25-30
Ground Cover % = 80 for SH 30-35 BS 7370:P3 A6

TheFA.com - Performance Quality Standard
http://www.thefa.com/Grassroots/FacilityDevelopment/Guidance+Notes/Postings/2004/12/Pitches_PerformanceQualityStandard
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GUIDELINE
GUIDELINE
PERFORMANCE QUALITY STANDARD
PERFORMANCE QUALITY STANDARD Eacility; PITCH (Natural
Facility: SOCCER PITCH (Natural Turf) Kev: P =Pant A = Appendix GS = Growing Season NGS = Non Growing Season
. X D =Date AT =Allthetime WP =When Planted SSA = Spring, Summer, Autumn
Keyy P =Pan A =Appendix  GS = Growing Season NGS = Non Growing Season ALT = All the year WPP = When prepared for play i
D =Date AT =Allthetime WP = When Planted SSA = Spring, Summer, Autumn . 1
ALT = All the year WPP = When prepared for play When tested in dance with the Methods of Test indicated in column 2 in the locations as indicated in column 3, the facility
Whenmadmmdancxmththc Methods of Test Lndlcated mmlnmn 2 in the locations as indicated in column 3, the facility st et the appropriste perfinmnos ST eRnde IR Cotumn 4 uncler. High, Stancrd or Baste which sver. 15
must meet the appropriate per quality d in column 4 under High, Standard or Basic which ever is appropriate.
appropriate.
1 2 3 P 1 2 3 4
15 i | z HIGH STANDARD BASIC
| "I. i T STRUCTURAL QUALITY | METHODOFTEST | LOCATION HIGH STANDARD BASIC PRESENTATIONAL MEYHOD LOGATION
LIMITS | PERIOD | LIMITS | PERIOD | LIMITS | PERIOD SEALTEY o
LIMITS | PERIOD | LIMITS | PERIOD | LIMITS | PERIOD
HERBAGE
Lenpth of herbape bawam BETIT0:PIAD Anywhere 251040 as 28150 os 3010 60 Gs - -
Wt 40 NGS 201060 NGS 201070 NGS Debris % NCCSFALor | Ampwhere il | AT ‘ il ‘ AT | Nl l AT
Bare ¥« N L Anywhere
area % - No more than BSTIT0: P1 A6 Amywhere 10 AT 15 AT 25 AT o R PRI 0P W BE aoghes 1 B gt of ot esfucs o o phch
Ground - BS 7370 - F3 AS An Crosshars s right angles 10 the urrights. All bein ith the
Do oo sywhere 90 AT 85 AT ] AT Maikiod A D e
Method B
Weeds % - No mersthan BS 7370 :P3 A6 Amywhere NIL z 10
Broad leaf” NIL AT 5 AT 5 AT Appearance % Visual Anywhere 100% S5A 0% 554 0% 454
Marrow kel Uniform Uniform Uiniform
“Testure Texture “Texture
Moss % - No more than BS 7370 : B3 A6 Anywhere NI
Al = “;: % = A Ui At 4 AL Colour % Visual Anywhere 100% S8A 0% SSA Tite SEA
padm ¥ lomontun | 4oy p3As Anywhers MIL AT ML AT ML AT Uniform Uniform Uiniform
Poa annua % No more than BS 7370 : F3 A6 Anywhere 10 AT 0 AT 30 AT
Undesirable grass species % BS 7370 : F3 A6 Anywhae NIL AT 5 AT 10 AT
No mare than.
Drsirable grass specics % BS 7370 P3 A6 Anywhere 0 AT ] AT 60 AT
No less than 1 ] 3 4
PESTS AND DISEASES HIGH STANDARD BASIC
PLAYING QUALITY METHOD | LOCATION
Pests % - Mo msoce than BS 7370 : 3 AG Anywhere NIL AT NIL AT 2 AT OF TEST
Diseases % - No mare thn BS 7370 P A6 Anywhere NIL AT 2 AT 2 AT LIMITS | PERIOD LIMITS PERIOD LIMITS PERIOD
Worms % - Mo more than BS 7370 P3 A6 Anywhere 1 AT 5 AT 10 AT Hall roll distance metres | B 7044 Anywhere T 10 WEP 41012 WEP 21016 Wee
bectwem
FROFILE
5 Vestical ball boanes % BS 7044 Anywhere 3218 42 WEP 25ta 45 WP 2010 55 WEp
Rt depth mm BSTIT0:PYAT Anywhere 150 AT 100 AT 5 AT between
ol Traction N BS 7044 Anywhere 40 N WEP 30 Nm WPP 20 Nen WiP
{Crowring medium) BS 7370 : P3 AT and Amywhere 200 AT 150 AT 100 AT Mo less than.
Rast S peofta e SFAL Handusss pravitiay BS 7044 Aaywhese 6518120 wep 510 140 wep 1310200 wer
Mo Jess than betwean
Thatch mem - Mo maore than BE T30 : FI AT Anywhere 5 AT 10 AT 15 AT
Rootzone- PSD Anywhere 6 AT 17 AT 25 AT
Silt and clay coment %
Infiltration rate mm per bour BS 7370 : F3 AS Anywhere 10 mm AT 3 mm AT Imm AT
Evemes 3 marcstnigt odge | BSTIT0: 3 A Anywhere 13 mam AT 18 mm AT 25 mm AT
mm Bmm 10 em 12 mm
or 8 3 metre draight adge

Notet-  Pon aanua is s undesirable grass. However, it has to betolerated, therefore. limitations meod to be stated.
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Key questions

"8 e \Which is most important:
e Controlling spatial variability?
e Controlling temporal variability?

® \When should we bench mark?
e Are we benchmarking for ‘best case’?
e \What about ‘worst case’?

. ® To what extent can we manage variation?

e Need to understand the causes of variation
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What Is causing variation?
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Physical properties of a low maintenance football pitch. MSc Thesis, Cranfield University

Legend
ECa (Hz), mS/m
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Data from: Gale, L W (2003). A preliminary investigation into the relationship between EMI and soil chemical and
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The effect of moisture content (~ rainfall)

Quick undral

ned Ongar loam cricket soll
S:28% Z:43% C:29%
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Compaction

Dry bulk density, g cm 3
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The effect of roots

Penetration resistance (kPa)
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Data from: Jennings-Temple, M (2005). Linking soil moisture status of winter sports pitches
to measures of playing quality. EngD Thesis, Cranfield University
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The effect of usage
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The effect of usage

PLAYING QUALITY High Standard Basic Before After
[ g Ball bounce (between %) 25-45 25-50 15-55 43 51
Ball roll (between m) 5to0 12 3to 12 21014 5.32 5.71
Hardness (between GR) 65-120 55-140 35-200 119.44 -
Infiltration rate (no less than
mm/hr) 10 8 4 618.8 543.6
Evenness (no more than mm) 12 18 25 2.5 8.2
Data from: Coriani, C (2004). Changes in pitch quality and playability during the European Championships
2004 in Benfica Stadium. MSc Thesis, Cranfield University
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Estadio da Luz, Lisbon — Euro2004

SURFACE EVENNESS BALL BOUNCE
10
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Data from: Coriani, C (2004). Changes in pitch quality and playability during the European Championships
2004 in Benfica Stadium. MSc Thesis, Cranfield University
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Lights? Rootzones? Turfgrass Science?

1 -._é;*:_ [ Ty
: iy ﬁi;; ! :--.

I I T T

-
O
M
W]

©
o
<]
I
=
(%]
0
Q
@)
=
2
[
o
=
c
=)
] O
2
=
c
©
o
O
©



	Benchmarking durability
	What does measuring natural turf �surfaces tell us?
	IOG PQS
	Key questions
	What is causing variation?
	The effect of moisture content (~ rainfall)
	Compaction
	The effect of roots
	The effect of usage
	The effect of usage
	Estadio da Luz, Lisbon – Euro2004
	Lights? Rootzones? Turfgrass Science?

