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ISPHISTORY

2009  – ISSS decided to organise Round Robin on a new level

2010  – the first total independent Round Robin were conducted

– the following three test methods were compaired:
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Determination of :

shock absorption (EN 14808:2005) 
vertical deformation (EN 14809:2005)
vertical ball behaviour (EN 12235:2004)

2011  – ISSS decided to proceed with the scheme

2012  – the second Round Robin was conducted



ISPHISTORY

The interlaboratory comparison testing was conducted by:

ofi Technologie & Innovation GmbH
Arsenal Objekt 213

1030 Vienna
AUSTRIA
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AUSTRIA

www.ofi.at
pts@ofi.at

T:  +43 1 798 1601 – 740
F:  +43 1 798 1601 – 977

Contact person: Mr Harald Schilder (Ing.)
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ISPORGANISATION

- In 2011, a questionnaire was prepaired and sent out to:

- members of ISSS
- other test institutes
- equipment manufacturers
- consultants
- installers
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- Ten methods were selected and split over the duration of two years

- Samples were chosen and requested by individual manufacturers

- Samples and instruction were sent out by ofi

- The testing was completed within 6 weeks

- The evaluation was returned by the middle of September 2012
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ISPTEST METHODS

The following five test methods were compaired in 2012:

Determination of 

- shock absorption (EN 14808:2005) 
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- shock absorption (EN 14808:2005) 

- vertical deformation (EN 14809:2005)

- thickness (EN 1969:2000)

- slip resistance (EN 13036-4:2003)

- tensile properties (EN 12230:2003)
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ISPSAMPLES

The following three different products were chosen for 2012:

- synthetic sports surfaces
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- point-elastic PVC floor

- sealed hardwood floor



ISPSAMPLES

Synthetic sports surfaces
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Shock absorption:        39%
Vertical deformation:    2.3 mm
Thickness :                  14.9 mm



ISPSAMPLES

Point-elastic PVC floor
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Shock absorption:        28%
Vertical deformation:    1.1 mm
Thickness :                   8.1 mm



ISPSAMPLES

Sealed hardwood floor
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Slip resistrance:        74 (dry)
Thickness :                21 mm



ISPTEST  PROGRAM

The following tests were conducted on the following samples:

Shock absorption:

Vertical deformation:
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Vertical deformation:

Thickness:

Slip resistance:

Tensile properties:
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ISPINTERPRETATION
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ISPINTERPRETATION
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ISPINTERPRETATION

Repeatability limit ( r ): 

A value less than or equal to what the absolute difference 
between two test results obtained under repeatability 
conditions may be expected to be with a probability of 95%.
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LAB 318 LAB 318

within the same test institute



ISPINTERPRETATION

Reproducibility limit ( R ): 

A value less than or equal to what the absolute difference 
between two test results obtained under reproducibility 
conditions may be expected to be with a probability of 95%
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LAB 318 LAB 875

between two test institutes



ISPINTERPRETATION
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ISPINTERPRETATION
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ISPINTERPRETATION

z-score: 

The z-score is a measure of the distance of an individual  
result from the mean; the scale unit is the standard deviation.
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The resulting data is assessed as follows:

z =  ≤ 1     the performance of the laboratory is very good

z = 1 – 2   the performance of the laboratory is satisfactory

z = 2 – 3 the performance of the laboratory is questionable

z = ≥ 3     the performance of the laboratory is unsatisfactory



ISPINTERPRETATION
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ISPEVALUATION

Sample Impact General mean

(m)

Repeatability limit 

( r )

Reproducebility limit

( R )

Determination of vertical deformation

Number of test laboratories: 21
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(m) ( r ) ( R )

2nd 2.3 mm 0.2 mm (9.1%) 0.7 mm (29.5%)

3rd 2.2 mm 0.2 mm (8.5%) 0.6 mm (27.9%)

2nd 1.2 mm 0.1 mm (9.6%) 0.7 mm (63.0%)

3rd 1.1 mm 0.1 mm (9.3%) 0.7 mm (65.1%)



ISPEVALUATION

Sample Impact General mean

(m)

Repeatability limit

( r )

Reproducebility limit

( R )

Determination of shock absorption

Number of test laboratories: 21
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(m) ( r ) ( R )

2nd 38.9% 1.3% (3.4%) 4.6% (11.9%)

3rd 38.8% 1.1% (2.8%) 4.6% (11.9%)

2nd 28.1% 1.5% (5.2%) 5.6% (19.8%)

3rd 28.0% 1.5% (5.5%) 5.6% (19.1%)



ISPEVALUATION

Sample Direction Condition General 

mean

Repeatability

limit

Reproducebility

limit

Determination of slip resistance

Number of test laboratories: 19
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mean

(m)

limit

( r )

limit

( R )

diagonal

wet

60 6.3 (11.1%) 18.8 (33.0%)

90° 57 6.7 (11.8%) 19.7 (34.6%)

diagonal

dry

78 10.1 (13.0%) 60.3 (77.6%)

90° 77 3.3 (4.3%) 69.7 (90.6%)



ISPEVALUATION

Determination of slip resistance
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ISPEVALUATION

Sample Direction Condition General 

mean

Repeatability

limit

Reproducebility

limit

ISO 17025 laboratories only (ofi - 30.10.2012)

Determination of slip resistance

Number of test laboratories: 7 - 8
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mean

(m)

limit

( r )

limit

( R )

diagonal

wet

58 6.3 (10.9%) 17.4 (29.9%)

90° 58 6.9 (12.0%) 19.0 (33.0%)

diagonal

dry

71 2.3 (3.2%) 45.2 (63.4%)

90° 76 3.0 (4.0%) 53.5 (70.8%)



ISPEVALUATION

Sample Impact General mean

(m)

Repeatability limit

( r )

Reproducebility limit

( R )

Determination of thickness (ofi – 30.10.2012)

Number of test laboratories: 15 - 16
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(m) ( r ) ( R )

overall 14.64 mm 0.46 mm (3.2%) 2.71 mm (18.5%)

layer 5.71 mm 0.28 mm (5.0%) 10.79 mm (189.0%)

overall 8.11 mm 0.08 mm (0.9%) 0.21 mm (2.5%)



ISPEVALUATION
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ISPEVALUATION

Sample Direction General mean

(m)

Repeatability limit

( r )

Reproducebility limit

( R )

Tensile Properties

Determination of maximum strength

Number of test laboratories: 15
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(m) ( r ) ( R )

I 656 kPa 44 kPa (6.7%) 127 kPa (19.4%)

II 661 kPa 56 kPa (8.5%) 116 kPa (17.5%)

I 2458 kPa 165 kPa (6.7%) 286 kPa (11.6%)

II 2433 kPa 212 kPa (8.7%) 324 kPa (13.3%)



ISPEVALUATION

Sample Direction General mean

(m)

Repeatability limit

( r )

Reproducebility limit

( R )

Tensile Properties

Determination of tensile strength at break

Number of test laboratories: 14
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(m) ( r ) ( R )

I 605 kPa 52 kPa (8.6%) 152 kPa (25.2%)

II 604 kPa 60 kPa (9.9%) 165 kPa (27.4%)

I 1986 kPa 146 kPa (7.3%) 430 kPa (21.6%)

II 1988 kPa 287 kPa (14.4%) 434 kPa (21.8%)



ISPEVALUATION

Sample Direction General mean

(m)

Repeatability limit

( r )

Reproducebility limit

( R )

Tensile Properties

Determination of elongation at break

Number of test laboratories: 14
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(m) ( r ) ( R )

I 78.3% 8.8% (11.2%) 78.6% (100,3%)

II 77.4% 6.8% (8.8%) 74.6% (96.5%)

I 212.6% 41.9% (19.8%) 268.5% (126.3%)

II 190.5% 34.2% (18.0%) 171.9% (90.25%)



ISPEVALUATION
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ISPEVALUATION
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ISPDISCUSSION

The variations in the results could rely on the 
following reasons:

- missunderstanding of the instructions

- undetailed instructions
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- undetailed instructions

- undetailed information of the standard

- calibration of the used test equipment

- unsuitable test equipment

- inappropriate test method

- ISO 17025 accreditation of the test institutes



ISPDISCUSSION

How do we proceed with this information?

To use this data properly, all the results need to be broken down.

- additional information have to be supplied by the laboratories
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- false results need to be excluded or corrected

- additional testing need to be conducted

- recalculation of the results under the following aspects:

- ISO 17025 accreditation of the test institue
- ISO 17025 accreditation for the test method
- exclusion of all “outliener”



ISPAGENDA

ISSS Round Robin so far

Organisation of the ISSS Round Robin 2012

Selected test methods

4141ISSS Technical Conference 2012 Dennis Frank, ISP Shanghai, 1st November 2012 41

Selected test samples

Interpretation of the general results

Evaluation of the general results

Discussion

ISSS Round Robin 2013



ISPRound Robin 2013

The following tests will be conducted on the following samples :

Critical fall height:                  Playground tile

Abrasion resistance:
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Abrasion resistance:

Rotational friction:

AAA:

Resistance to impact:
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ISPThank you for your attention

Dennis Frank
Laboratory Manager

ISP - Institut für Sportstättenprüfung
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ISP - Institut für Sportstättenprüfung
Dr. Uwe Schattke

Südstr. 1a   

D-49196 Bad Laer

Germany

www.ISP-Germany.cm

D.Frank@ISP-Germany.com

T:  +49 5424 80 97 891

M:  +49 170 73 250 49


