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Industrial Research Services 
Manuf. 8 Materials Technology, 14 Jullus Ave (Riverside Corp Park), North Ryde, NSW, 21 13, Australla 

C S I R O  Telephone: 61 2 9490 5444 Facsimile: 61 2 9490 5555 Email: tiles@csiro.au Web: http://www.cmmt.csiro.au 

Registered Testing Authority - Building Code of Australia 

' 8 December 2007 Our Ref. ES13 / 1000 0310212 

'TEST REPORT NO. SY4201-I 

'ieq uested by: 
:I (date): 
'.:anufacturer: 
>roduct Desc.: 

Sampling details: 
;N here: 
Date: 
By whom: 
How (methods): 

D ryTreat 
18 December 2007 
Unknown 
Concrete Paver 600mm x 400mm 
Unsealed 

Delivered 
18 December 2007 
Courier 
N/A 

- -e  results reported relate only to the sample(s) tested and the informat~on received. No responsibility is taken for the accuracy of the sampling 
.- ess it is done under our own supervision. CSlRO cannot accept responsibility for deviations in the manufactured quality and performance of the 
r -::uct. While CSlRO takes care in preparing the reports it provides to clients, it does not warrant that the information in this particular report will 
1: '-ee of errors or omissions or that it will be suitable for the client's purposes. CSlRO will not be responsible for the results of any actions taken 
: . -1e client or any other person on the basis of the information contained in the report or any opinions expressed in it. The reproduction of this test 
?. . ! IS only authorised in the form of a complete photographic facs~mile. Our written approval is necessary for any partial reproduction. 

This test report consists of 3 pages 

SUMMARY OF SLIP RESISTANCE TESTS PERFORMED: 
Result Class 

Slip resistance classification of new pedestrian surface materials 
Appendix A: WET Pendulum (Four S slider): 

Mean BPN: 6 7 V 

- 3rder to interpret the classifications, please refer to Standards Australia Handbook 197, An Introductory Guide to the Slip 
=_stance of Pedestrian Surface Materials, which recommends minimum classifications for a wide variety of locations. 

- 5 nportant to realise that test results obtained on unused factory-fresh samples may not be directly applicable in service, where 
r - 1  c'netary surface coatings, contamination, wear and subsequent cleaning all influence the behaviour of the pedestrian surface. 
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REPORT NO: SY4201-1 
ISSUE DATE: 18 December 2007 
MANUFACTURER: Unknown 
PRODUCT DESC: Concrete Paver 600mm x 400mm 

Unsealed 
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SLIP RESISTANCE CLASSIFICATION OF NEW PEDESTRIAN SURFACE MATERIALS 

WET PENDULUM TEST METHOD 

TEST CARRIED OUT IN ACCORDANCE WITH 
ASlNZS 4586:2004 (Appendix A) Test Date: 18 December 2007 

RESULTS: Location: North Ryde Slip Resistance Laboratory Rubber slider used: Four S 
Conditioned with grade P400 paper, dry 

Sample: Unfixed 
Cleaning: Acetone 
Temperature: 23°C 

Pendulum Friction Tester: Stanley (SIN: 9234, calibated 13/6/05) 
Test conducted by: Hugh McMullen 

Specimen 
1 2 3 4 5 

Last 3 swings 

Averages 

Mean BPN : 67 

CLASS : 

Where products are to be used in wet barefoot areas, it is more appropriate to test to Appendix C of ASlNZS 4586 
(which is technically equivalent to DIN 51097). 
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==ORT NO: 4201-1 
SS'JE DATE: 1 8 December 2007 

q.'I.VUFACTURER: Unknown 
. DESC: Concrete Paver 600mm x 400mm 

Unsealed 
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-19 and Place 18 December 2007, North Ryde, NSW 

Y a ~ e ,  Title and Signature: 

HUGH MCMULLEN 
Laboratory Manager 

Consulting services are available if further detailed analysis of the test results are required. 
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REPORT NO: 4201-1 
'SSUE DATE: 18 December 2007 
1.'4YUFACTURER: Unknown 
FTiODUCT DESC: Concrete Paver 600mm x 400mm 

Unsealed 

Addendum 

DETERMINATION OF Rz SURFACE ROUGHNESS 

(Using a Taylor-Hobson Surtronic 10 Rz roughness meter using a 0.8mm cut off length) 

Test Date: 18 December 2007 

Location: Slip Resistance Laboratory 

Rz values 

Surface Roughness (Rz) mean = 34.1 microns 

ES 7976:2002, Pendulum Testers, requires a different test foot preparation (lapping paper) for pedestrian surfaces 
-2: -ave a Rz roughness of less than 15 microns. This lapping paper tends to reduce the pendulum result, sometimes 
zz~eciably. CSIRO recommends the use of this procedure (CSIRO COF1) as an adjunct to ASlNZS 4586. It helps to 
z -4minate among products that have marginal wet slip resistance and to identify those that may be dangerous if wet. 

?e measurement of the various aspects of surface roughness is complex given the number of potential roughness 
ze-aneters. While there is still some uncertainty as to exactly what type of roughness needs to be measured, 
=l<-to-trough roughness (Rz) gives a useful guide to the likely slip resistance in wet conditions. Research has 
s-ccested - - that hard floors need to have a slightly higher Rz roughness than polymeric floors for the same degree 
? s'ety in wet conditions, but whatever flooring material is used an Rz roughness value of at least 10 microns 
5 %wed where wet slip resistance may be required. In circumstances where wetness is normal or expected, this 
= ~ - - e  should be increased by a factor of 2 or more. 

- -e:? peak surface roughnesses are likely to be required where floors slope or where the floor is likely to 
y e  contaminated with high viscosity liquids. 
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Manuf. & Materials Technology, 14 Jul~us Ave (R~vers~de Corp Park), North Ryde, NSW, 21 13, Australla 
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TEST REPORT NO. SY4201-2 

- - 5: -zsted by: 
- - - ~s re ) :  
I ' - -  - = --acturer: - 
--I:JC~ Desc.: 

5-alhng details: 
. . -ere: - - - -  - - - d ." 
3, ;ihom: 
- : :. (methods): 

DryTreat 
18 December 2007 
Unknown 
Concrete Paver 600mm x 400mm 
Sealed with "Enhance Plus" 

Delivered 
18 December 2007 
Courier 
NIA 

- -  5 .+s-  ts reported relate only to the sample(s) tested and the information received. No responsibility is taken for the accuracy of the sampling 
-.. . - - r : s done under our own supervision. CSlRO cannot accept responsibility for deviations in the manufactured quality and performance of the 

. . -. 
. . . .'Jhile CSlRO takes care in preparing the reports it provides to clients, it does not warrant that the information in this particular report will 

- -- I . - . : :' errors or om~ssions or that it will be suitable for the client's purposes. CSlRO will not be responsible for the results of any actions taken 
I - + : e n t  or any other person on the basis of the information contained in the report or any opinions expressed in it. The reproduct~on of this test 
. . - 

- 
i :.-iy authorised in the form of a complete photographic facsimile. Our written approval is necessary for any part~al reproduction. 

This test report consists of 3 pages 

SUMMARY OF SLIP RESISTANCE TESTS PERFORMED: 
Result Class 

L S \ZS 4586:2004 Slip resistance classification of new pedestrian surface materials 
Appendix A: WET Pendulum (Four S slider): 

Mean BPN: 66 V 

- .-I+* !o interpret the classifications, please refer to Standards Australia Handbook 197, An Introductory Guide to the Slip 
-.. 

: - - - -.-:e of Pedestrian Surface Materials, which recommends minimum classifications for a wide variety of locations. 

- -- - 
. :cant to realise that test results obtained on unused factory-fresh samples may not be directly applicable in service, where - . - . . . - - - . . - -. . surface coatings, contamination, wear and subsequent cleaning all influence the behaviour of the pedestrian surface. 
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=Ez3RT NO: SY4201-2 
55-E DATE: 18 December 2007 
' ' -  ' .  JFACTURER: Unknown 
= =  23UCT DESC: Concrete Paver 600mm x 400mm 

Sealed with "Enhance" 
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SLIP RESISTANCE CLASSIFICATION OF NEW PEDESTRIAN SURFACE MATERIALS 

WET PENDULUM TEST METHOD 

-f T CARRIED OUT IN ACCORDANCE WITH 
-1 5 UZS 4586:2004 (Appendix A) Test Date: 18 December 2007 

- - -  - = l lJLTS:  Location: North Ryde Slip Resistance Laboratory Rubber slider used: Four S 
Conditioned with grade P400 paper, dry 

Sample: Unfixed 
Cleaning: Acetone 
Temperature: 23°C 

- 
-e-dulum Friction Tester: Stanley (SIN: 9234, calibated 13/6/05) - 

5 s :  conducted by: Hugh McMullen 

Last 3 swings 

Averages 

Specimen 
1 2 3 4 

Mean BPN : 66 

CLASS : E l  
- e r e  products are to be used in wet barefoot areas, it is more appropriate to test to Appendix C of ASlNZS 4586 
- I-; is technically equivalent to DllV 51097). 
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Manuf. & Materials Technology, 14 Julius Ave (Riverside Corp. Park), North Ryde, NSW, 21 13, Australia 

C S I R O  
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s ~ 3  C ~ T  NO: 420 1 -2 
E 5 - E 3ATE: 1 8  December 2007 
L f -  ' .  - 'ACTURER: Unknown 
r - E  3ESC: Concrete Paver 600mm x 400mm 

Sealed with "Enhance" 
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F = 2-d Place It3 December 2007, North Ryde, NSW 

r .  e - - 2 .  Title and Signature: 

IM- J H  MCMULLEN 
I.= 3ratory Manager 

Consulting services are available if further detailed analysis of the test results are required. 
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F E 1 3 3 T  NO: 4201 -2 
1:: - - _ E DATE: 18 December 2007 
I . ' L ' -  - =ACTURER: Unknown 
Fz C 3 JCT DESC: Concrete Paver 600mm x 400mm 

Sealed with "Enhance" 

Addendum 

DETERMINATION OF Rz SLIRFACE ROUGHNESS 

(Using a Taylor-Hobson Surtronic 10 Rz roughness meter using a 0.8mm cut off length) 

Test Date: 18 December 2007 

Location: Slip Resistance Laboratory 

Rz values 

S drface Roughness (Rz) mean = 29.6 microns 

E I - 1'6:2002, Pendulum Testers, requires a different test foot preparation (lapping paper) for pedestrian surfaces 
ES : - 2 i e  a Rz roughness of less than 15 microns. This lapping paper tends to reduce the pendulum result, sometimes 
ZI r -+: ably. CSIRO recommends the use of this procedure (CSIRO COFI)  as an adjunct to ASINZS 4586. It helps to 
c i r -  --nate among products that have marginal wet slip resistance and to identify those that may be dangerous if wet. 

- 
- e --easurement of the various aspects of surface roughness is complex given the number of potential roughness 
: e-:--eters. While there is still some uncertainty as to exactly what type of roughness needs to be measured, 
; + I -  -yo-trough roughness (Rz) gives a useful guide to the likely slip resistance in wet conditions. Research has 
5 . 1 lested - that hard floors need to have a slightly higher Rz roughness than polymeric floors for the same degree 
c - i z'ery in wet conditions, but whatever flooring material is used an Rz roughness value of at least 10 microns 
< -:I2 . . red  where wet slip resistance may be required. In circumstances where wetness is normal or expected, this 
f : . - ?  should be increased by a factor of 2 or more. 

C-.fi;:?r peak surface roughnesses are likely to be required where floors slope or where the floor is likely to 
t+ :  r --e contaminated with high viscosity liquids. 
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C S I R O  Telephone: 61 2 9490 5444 Facsimile: 61 2 9490 5555 Email: tiles@csiro.au Web: http:llwww.cmmt.csiro.au 

Registered Testing Authority - Building Code of  Australia 

I f  3e:e-nber 2007 Our Ref. ES13 1 1000 0310212 

TEST REPORT NO. SY42011-3 

?+I _.-s:r? by: 

*I - 1- 3esc.: 

z - - -  - -; details: 
I - - _ -  

4 : =  - - .  - - - - -  - - - . --O. 
_ I  . - ' ,  

- r . --zthods): 

DryTreat 
18 December 2007 
Unknown 
Concrete Paver 600mm x 400mm 
Sealed with "Stainproof" 

Delivered 
18 December 2007 
Courier 
NIA 

r-+ - : - 5  -3~o r ted  relate only to the sample(s) tested and the information received. No responsibility is taken for the accuracy of the sampling 
u i :r - e  under our own supervision. CSlRO cannot accept responsibility for deviations in the manufactured quality and performance of the 
p-. : . - E CSlRO takes care in preparing the reports it provides to clients, it does not warrant that the information in this particular report will 

. . -s or omissions or that it will be suitable for the client's purposes. CSlRO will not be responsible for the results of any actions taken k - - -  

p - - :- m y  other person on the basis of the information conta~ned in the report or any opinions expressed in it. The reproduction of this test 

w: - ?-!horised in the form of a complete photographic facsimile. Our written approval is necessary for any partial reproduction. 

This test report consists of 3 pages 

SUMMARY OF SLIP RESISTANCE TESTS PERFORMED: 
Result Class 

8.5 '.IS 4586:2004 Slip resistance classification of new pedestrian surface materials 
Appendix A: WET Pendulum (Four S slider): 

Mean BPN: 68 V 

t . - 7 .  ' : qterpret the classifications, please refer to Standards Australia Handbook 197, An Introductory Guide to the Slip 
- f Pedestrian Surface Materials, which recommends minimum classifications for a wide variety of locations. 

F'. : : - ? - I  to realise that test results obtained on unused factory-fresh samples may not be directly applicable in service, where 
- - - : - ,  s ~ r f a c e  coatings, contamination, wear and subsequent cleaning all influence the behaviour of the pedestrian surface. 
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C S I R O  
Telephone: 61 2 9490 5444 Facsimile: 61 2 9490 5555 Email: tiles@csiro.au Web: http://w.cmmt.csiro.au 

~z :=- NO: SY4201-3 

E 5 - E  ;ATE: 18 December 2007 
&'. - 'iCTURER: Unknown 
F C 3 ,ST DESC: Concrete Paver 600mm x 400mm 

Sealed with "Stainproof" 
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SLIP RESISTANCE CLASSIFICATION OF NEW PEDESTRIAN SURFACE MATERIALS 

WET PENDLILUM TEST METHOD 

FE- 3iRRIED OUT IN ACCORDANCE WITH 
' . I 5  J586:2004 (Appendix A) Test Date: 18 December 2007 

, _ - - Location: E '  - - North Ryde Slip Resistance Laboratory Rubber slider used: Four S 
Conditioned with grade P400 paper, dry 

Sample: Unfixed 
Cleaning: Acetone 
Temperature: 23°C 

k - s _ -7 Friction Tester: Stanley (SIN: 9234, calibated 13/6/05) 
- - - : 1 - z ~ c t e d  by: Hugh McMullen F= 

-3st  3 swings 

: . erages 

Specimen 
1 2 

70 

Mean BPN : 68 

CLASS : 

I 3 J C ~ S  are to be used in wet barefoot areas, it is more appropriate to test to Appendix C of ASINZS 4586 
i :ec~n~cally equivalent to DIN 51097). 
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Ez 1 ?T NO: 4201 -3 
.E - E 3ATE: 18 December 2007 

. - -4CTURER: Unknown 
Concrete Paver 600mm x 400mm 
Sealed with "Stainproof" 
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p-+ 2 - 2 Place 18 December 2007, North Ryde, NSW 

- - : e and Signature: 

12-ator-y Manager 

I -  151505555 

Cz-sult ing services are available if further detailed analysis of the test results are required. 
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- - - -  
- YO. 420 I -3 

F;-k - .  Z ATE: 18 December 2007 
, . - - - ZTLIRER: Unknown - - - - - ZT DESC: Concrete Paver 600mm x 400nim 

Sealed with "Stainproof" 

Addendum 

DETERMINATION OF Rz SURFACE ROUGHNESS 

!Using a Taylor-Hobson Surtronic 10 Rz roughness meter using a 0.8mm cut off length) 

Test Date: 18 December 2007 

-scat~on: Slip Resistance Laboratory 

Rz values 

L- 2 :E Roughness (Rz) mean = 32.5 microns 

- - -  
-. -2 Peidulum Testers, requires a different test foot preparation (lapping paper) for pedestrian surfaces 
s >I -sdshness of less than 15 microns. This lapping paper tends to reduce the pendulum result, sometimes 
. 13 RO recommends the use of this procedure (CSIRO COFI)  as an adjunct to ASINZS 4586. It helps to 

- . - . . - -. - - 
, c products that have marginal wet slip resistance and to identify those that may be dangerous if wet. 

-- + - i _ -?--eqt of the various aspects of surface roughness is complex given the number of potential roughness 
- t . e - 5  .'. - e there is still some uncertainty as to exactly what type of roughness needs to be measured, 
. : . - - I  _ ;- 'oughness (Rz) gives a useful guide to the likely slip resistance in wet conditions. Research has 
- . - - . - - . -. - . . . . . . s. -arc! fioors need to have a slightly higher Rz roughness than polymeric floors for the same degree 
- i -  - :.e: ~oqd i t~ons.  but whatever flooring material is used an Rz roughness value of at least 10 microns 

: . -ere .vet s l ~ p  resistance may be required. In circumstances where wetness is normal or expected, this 
: - : _ 1 :e -creased by a factor of 2 or more. 

s,;ace roughnesses are likely to be required where floors slope or where the floor is likely to 
- -ated with high viscosity liquids. 


