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TEST REQUESTED BY: Regan Scientific Instruments
TEST METHOD: ASTM F2508-16 “Standard Practice for Validation, Calibration, and

Certification of Walkway Tribometers Using Reference Surfaces”,

Section 16.2.2 Interlaboratory Study (ILS) according to ASTM E691

Informal Test Method Description: This practice provides a walkway tribometer supplier with a procedure
and suite of reference surfaces to validate his walkway tribometer by properly ranking and differentiating the
surfaces. This section specifically describes the interlaboratory study procedure for walkway tribometers
using the suite of reference surfaces.

This summary is provided for the reader’s convenience and is not a complete description of the method. See
ASTM F2508 and ASTM E691 for all method details and information.

TRIBOMETER TESTED: Model Name: “BOT 3000E”
TEST DATE: 3/12/2018 —5/17/2018
TEST PROCEDURE NOTES:

* Six (6) different BOT 3000E devices were used in the study. Each device was operated by a different
operator.

¢ Each device/operator tested the four reference surfaces according to the method, 3 times.

e The reference surfaces RS A, RS B, RS C, and RS D were obtained from ASTM in February 2011. The
surfaces have been maintained in a temperature and humidity controlled environment.

* The tiles were cleaned according to section 8.2.1 of ASTM F2508 prior to testing in between each set of
24 measurements.

¢ The SBR sensor was resurfaced according to the sensor resurfacing procedure found in ANSI A326.3.
Throughout testing, the sensor was resurfaced every four measurements as specified in ANSI A326.3.

¢ Testing was conducted in a temperature and humidity controlled laboratory maintained at 70°F - 77°F
and 50% £ 5% relative humidity.

¢ Each reference surface was tested according to the procedure in ASTM F2508.
- RS A was tested in the wet condition with 0.04% by volume solution of Triton X-100, and the other

three reference surfaces were tested in the wet condition with de-ionized water.

— 24 measurements were made on each surface, 6 measurements in each of 4 orthogonal directions.

¢ After the data was collected, it was analyzed according to ASTM E691 “Standard Practice for
Conducting an Interlaboratory Study to Determine the Precision of a Test Method”.

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification,
or criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA
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PRECISION STATEMENT:

The following table was created based on the ASTM E691 suggested format for presentation of the precision
of a test method.

MATERIAL x Sy Sr SR r R
RS-A 0.30 0.01 0.02 0.02 0.06 0.06
RS-B 0.29 0.02 0.01 0.02 0.04 0.06
RS-C 0.58 0.02 0.02 0.02 0.05 0.07
RS-D 0.86 0.03 0.03 0.04 0.08 0.10

X | Overall average

Sz | Standard deviation

sr | Repeatability standard deviation
sr_| Reproducibility standard deviation
r | Repeatability

R | Reproducibility

DEFINITIONS:

Repeatability: Two test results obtained within one laboratory shall be judged not equivalent if they differ by
more than the “r” value for that material; “r” is the interval representing the critical difference between two
test results for the same material, obtained by the same operator using the same equipment on the same day.
“Sr” represents the repeatability standard deviation.

Reproducibility: Two test results shall be judged not equivalent if they differ by more than the “R” value for
that material; “R” is the interval representing the difference between two test results for the same material,

obtained by different operators using different equipment. “SR” represents the reproducibility standard
deviation.

OBSERVATIONS:

The testing was performed by six (6) different operators with varying levels of experience with the BOT
3000E. Some had very little experience and others had extensive experience, working with the
equipment on a daily basis. Even with varying levels of experience, there were no outliers identified in
the ASTM E691 calculations. The “h” and “k” consistency statistics can be found in the appendix of

this report. The “h” value being the between-laboratory consistency statistic and the “k” value being the
within-laboratory consistency statistic.

The repeatability and reproducibility reported above were similar to that of the data collected during a
previous interlaboratory study performed during the development of the ANSI A137.1 DCOF test
method. That study, completed in 2011, showed repeatability and reproducibility results comparable to
those above, when comparing surfaces in similar DCOF ranges. The previous ILS was performed using
the BOT 3000, the predecessor to the BOT 3000E device. The 2011 ILS data was first published in
ANSI A137.1, and subsequently in ANSI A326.3.

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification,
or criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA
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APPENDIX: Interlaboratory Study Data

X | Average

s | Standard deviation

d | Deviation from material average

h | Between-laboratory consistency statistic (outlier if +1.92 based on

0.5% Significance level)

k | Within-laboratory consistency statistic (outlier if £1.98 based on
0.5% Significance level)

sz | Overall Standard deviation

s: | Repeatability standard deviation

s. | Between-laboratory standard deviation

sr | Reproducibility standard deviation

RS-A
Lab 1 2 3 x s d H k

1 0.29 0.28 0.28 0.28 0.01 -0.02 -1.64 0.28
2 0.29 0.28 0.33 0.30 0.03 0.00 0.18 1.27
3 0.32 0.31 0.25 0.29 0.04 -0.01 -0.55 1.82
4 0.31 0.31 0.28 0.30 0.02 0.00 0.18 0.83
5 0.32 0.31 0.30 0.31 0.01 0.01 1.28 0.48
6 0.31 0.30 0.30 0.30 0.01 0.00 0.55 0.28

x 0.30

Sz 0.01

Sr 0.02

SL 0.00

SR 0.02

RS-B
Lab 1 2 3 X s d h k

1 0.30 0.29 0.33 0.31 0.02 0.02 0.85 1.43
2 0.32 0.31 0.28 0.30 0.02 0.01 0.66 1.43
3 0.27 0.26 0.27 0.27 0.01 -0.03 -1.41 0.40
4 0.28 0.29 0.26 0.28 0.02 -0.02 -0.85 1.05
5 0.30 0.32 0.31 0.31 0.01 0.02 1.03 0.69
6 0.29 0.29 0.28 0.29 0.01 -0.01 -0.28 0.40

E7 0.29

S% 0.02

Sr 0.01

SL 0.02

SR 0.02
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or criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA
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RS-C
Lab 1 2 3 x 8 d h k
1 0.58 0.57 0.61 0.59 0.02 0.01 0.37 [.14
2 0.58 0.57 0.57 0.57 0.01 -0.01 -0.31 0.32
3 0.56 0.58 0.55 0.56 0.02 -0.02 -0.83 0.84
4 0.57 0.54 0.55 0.55 0.02 -0.03 -1.34 0.84
5 0.59 0.64 0.58 0.60 0.03 0.02 1.23 1.76
6 0.59 0.60 0.60 0.60 0.01 0.02 0.88 0.32
X 0.58
S 0.02
Sy 0.02
SL, 0.02
SR 0.02
RS-D
Lab 1 2 3 x s d h k
1 0.86 0.87 0.94 0.89 0.04 0.03 0.94 1.47
2 0.90 0.90 0.88 0.89 0.01 0.03 1.06 0.39
3 0.84 0.81 0.82 0.82 0.02 -0.04 -1.51 0.52
4 0.87 0.80 0.86 0.84 0.04 -0.02 -0.78 1.28
5 0.87 0.90 0.85 0.87 0.03 0.01 0.33 0.85
6 0.87 0.89 0.83 0.86 0.03 0.00 -0.04 1.03
x 0.86
Sx 0.03
Sy 0.03
SL 0.02
SR 0.04

DISCLAIMER AND LIMITATION OF LIABILITY
This report is provided for the sole use of the client and no one else. It is intended for professional use by a

knowledgeable professional. If published by the client, it must be published in full, including this disclaimer
and limitation of liability.

This report is not an endorsement, recommendation, approval, certification, or criticism by TCNA of any
particular product or its application. TCNA recommends that anyone considering the use or installation of a
particular product consult with the manufacturer or an industry professional for advice specific to the person’s
needs and consider any applicable laws, statutes, codes, or regulations relevant to the particular product. TCNA
does not know all the different manners and applications in which a client’s particular product might be used,
and, therefore, it disclaims any and all duty to provide warnings or to further investigate the suitability of the
use of a particular product in a particular situation.
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Unless otherwise expressly stated, TCNA tested the specific test subject material provided by the client and
identified in the lab report, as indicated by the client. TCNA does not independently verify the information
provided by the client, and it makes no representation that similar results would be achieve with other, untested
materials, even if such other materials purportedly have the same product name, are purportedly of the same
or similar type of tile or product made by the client, or are purportedly from the same batch of tile or
product. Nor does TCNA state that the date in this report is representative of production occurring at the same
time or at any other time. Only the manufacturer may make that claim, based on sampling and quality control
parameters beyond the knowledge and control of TCNA. TCNA does not provide any supervision, review,
management, or quality control of any manufacturer’s production.

TCNA makes no representation that the client’s products are uniform or identical to the test subject material,
that the test subject material is suitable for any particular use, application, or installation, or that it will exhibit
the same properties when installed or used in a particular manner. The data provided in this report results from
standardized laboratory testing performed under laboratory conditions. As such it does not represent all
conditions under which the products may be used or subjected. For testing on actual materials being used or
considered for a job site, contact TCNA for sampling provisions and possible testing.

This report is intended solely to provide the results of the test procedure stated above as performed on the test
subject material provided by the client, and may not be relied on for any other purpose. TCNA MAKES NO
OTHER REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED.
ALL IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF
MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY
DISCLAIMED. IN THE EVENT OF A DISPUTE CONCERNING THIS REPORT, THE EXCLUSIVE
REMEDY FOR CLIENT SHALL BE FOR TCNA TO REPEAT THE TEST REQUESTED, BUT IN NO
EVENT SHALL TCNA BE LIABLE FOR AN AMOUNT GREATER THAN THE AMOUNT IT
RECEIVED FROM CLIENT FOR THE TEST. UNDER NO CIRCUMSTANCES WILL TCNA BE LIABLE
TO CLIENT FOR ANY OTHER DAMAGES (NOR SHALL IT BE LIABLE TO ANY OTHER PERSON
OR BUSINESS ENTITY FOR ANY DAMAGES), INCLUDING WITHOUT LIMITATION ANY AND ALL
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES,
RESULTING, IN WHOLE OR IN PART, FROM ANY USE OF, REFERENCE TO, OR RELIANCE UPON
THE REPORT, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. TCNA DISCLAIMS
ALL LIABILITY TO ANY THIRD PARTY CONCERNING THIS REPORT. THE FOREGOING
LIMITATION OF LIABILITY IS A FUNDAMENTAL ELEMENT OF TCNA’S AGREEMENT TO
CONDUCT AND PROVIDE THE REPORT.

.z f A
/’MM 6/4/2018
ANV : jreme”

Katelyn Simpson
Laboratory Manager

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification,
or criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA
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TEST REQUESTED BY: Regan Scientific Instruments

ASTM F2508-16 “Standard Practice for Validation, Calibration, and Certification of Walkway
Tribometers Using Reference Surfaces” — Walkway Tribometer Validation

Informal Test Method Description: This practice provides a procedure and suite of reference surfaces to validate
a walkway tribometer by properly ranking and differentiating the surfaces.

This summary is provided for the reader’s convenience and is not a complete description of the method. See
ASTM F2508 for all method details and information.

TRIBOMETER TESTED: Model Name: BOT 3000E
Tribometer Serial #: VS901265800358
Calibration Due Date: 11/03/2017
Test Foot: Sensor #03298, SBR rubber, approximately 1"x1", manufactured: 12/21/2015

TEST DATE: 1/24/2017

TEST PROCEDURE NOTES:
® The reference surfaces RS A, RS B, RS C, and RS D were obtained from ASTM in February 2011. The
surfaces have been maintained in a temperature and humidity controlled environment and are in acceptable
condition for testing.
The tiles were cleaned according to section 8.2.1 of ASTM F2508 prior to testing.
¢ The SBR sensor was resurfaced according to the sensor resurfacing procedure found in ANSI A137.1,
section 9.6.1.3. Throughout testing, the sensor was resurfaced every four measurements as specified in
ANSI A137.1.
» Testing was conducted in a temperature and humidity controlled laboratory maintained at 70°F - 77°F and
50% + 5% relative humidity.
 Each reference surface was tested according to the procedure in ASTM F2508.
- RS A was tested in the wet condition with 0.04% by volume solution of Triton X-1 00, and the other three
reference surfaces were tested in the wet condition with de-ionized water.
- 24 measurements were made on each surface, 6 measurements in each of 4 orthogonal directions.

TEST RESULTS:
Reference Surface Results Differences Between Adjacently Ranked Surfaces
based on 24 measurements) (based on 24 pairs)
RSA | RSB | RSC | RSD RSA-RSB | RSB-RSC | RSC-RSD
Mean | 0.22 0.26 0.40 0.79 Mean Difference -0.04 -0.14 -0.40
SD 0.03 0.02 0.02 0.01 SD 0.025 0.034 0.021
SE 0.007 | 0.005 | 0.004 | 0.002 t 1927 20.143 91.890
CI - 0.20 0.25 0.39 0.79
CI+ 0.23 0.27 0.40 0.80

Note: All descriptions of calculations can be found in ASTM F2508. SD: Standard Deviation, SE: Standard
Error of the Mean, CI+/-: 95" percentile confidence intervals, t: paired t-test value

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification,
or criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA
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CONCLUSIONS:

Rank Order: ASTM F2508, section 9.2.1 states that the rank order of the mean walkway tribometer results shall
be RSA<RSB <RSC<RSD.

The BOT 3000E (Serial #: VS901265800358) ranked the reference surfaces in the following order, RS A (0.22)
<RS B (0.26) <RS C (0.40) <RS D (0.79)

Differentiation: ASTM F2508, section 9.2.2 states that using the mean and standard deviation, paired i-tests
shall produce significantly different results for all adjacently ranked reference surfaces, that is between RS A
and RS B, RS B and RS C, and RS C and RS D. As stated in Annex A2 of ASTM F2508, the 7 critical value is
1.714 which assumes one-tailed 7 test (used when there is an expectation of a significant difference between
groups), 23 degrees of freedom (number of pairs -1), and 0.05 level of significance. A calculated ¢ value greater
than or equal to 1.714 indicates a statistically significant difference exists between reference surfaces.

The calculated paired r-test results for the measurements with the BOT 3000E (Serial #: VS§901265800358) were
as follows:

RS A-RS B, =7.727
RS B-RS C, =20.143
RS C-RS D, r=91.890

Based on the results above, the BOT 3000E (Serial #: V8901265800358) met the requirements established in
ASTM F2508 for walkway tribometer validation.

IMAGES:

H 901 Sauth Kimball Ave.
= Southlake, TX 76092
. PH: 817-852-4022
Fax: 817-552-4039
REGAN SCIENTIFIC oy regansci.com
INSTRUMENTS

Image 1: BOT 3000E (Serial #: VS901265800358)
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PRODUCT PERFORMANCE TESTING LABORATORY
100 Clemson Research Blvd., Anderson, SC 29625
Phone 864.646.8453 Fax BB4.646.2821

Email testing@tcnatile.com Web wwwTCNAtile.com

TCNA TEST REPORT NUMBER: TCNA-892-16 PAGE: 3 OF 5

Image 2: Reference Surface A Image 3: Reference Surface B

Image 4: Reference Surface C Image 5: Reference Surface D
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RAW DATA:
RSA RSB RSC RSD

1 0.28 0.28 0.41 0.77

2 0.26 0.24 0.43 0.81

3 0.21 0.25 0.38 0.77

4 0.21 0.24 0.41 0.80

5 0.26 0.24 0.39 0.80

6 0.21 0.26 0.44 0.81

7 0.18 0.23 0.39 0.80

8 0.19 0.23 0.40 0.80

9 0.25 0.29 0.42 0.79

10 0.23 0.26 0.42 0.80
11 0.18 0.25 0.38 0.78
12 0.19 0.25 0.41 0.80
13 0.25 0.29 0.36 0.78
14 0.25 0.29 0.41 0.79
15 0.20 0.23 0.37 0.79
16 0.20 0.23 0.39 0.78
17 0.24 0.28 0.37 0.78
18 0.20 0.24 0.40 0.79
19 0.19 0.26 0.39 0.80
20 0.18 0.25 0.42 0.77
21 0.27 0.31 0.36 0.80
22 0.20 0.28 0.39 0.79
23 0.18 0.22 0.38 0.80
24 0.18 0.23 0.39 0.79

DISCLAIMER AND LIMITATION OF LIABILITY

This report is provided for the sole use of the client and no one else. It is intended for professional use by a
knowledgeable professional. If published by the client, it must be published in full, including this disclaimer and
limitation of liability.

This report is not an endorsement, recommendation, approval, certification, or criticism by TCNA of any
particular product or its application. TCNA recommends that anyone considering the use or installation of a
particular product consult with the manufacturer or an industry professional for advice specific to the person’s
needs and consider any applicable laws, statutes, codes, or regulations relevant to the particular product. TCNA
does not know all the different manners and applications in which a client’s particular product might be used,
and, therefore, it disclaims any and all duty to provide warnings or to further investigate the suitability of the use
of a particular product in a particular situation.
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Unless otherwise expressly stated, TCNA tested the specific test subject material provided by the client and
identified in the lab report, as indicated by the client. TCNA does not independently verify the information
provided by the client, and it makes no representation that similar results would be achieve with other, untested
materials, even if such other materials purportedly have the same product name, are purportedly of the same or
similar type of tile or product made by the client, or are purportedly from the same batch of tile or product. Nor
does TCNA state that the date in this report is representative of production occurring at the same time or at any
other time. Only the manufacturer may make that claim, based on sampling and quality control parameters beyond
the knowledge and control of TCNA. TCNA does not provide any supervision, review, management, or quality
control of any manufacturer’s production.

TCNA makes no representation that the client’s products are uniform or identical to the test subject material, that
the test subject material is suitable for any particular use, application, or installation, or that it will exhibit the
same properties when installed or used in a particular manner. The data provided in this report results from
standardized laboratory testing performed under laboratory conditions. As such it does not represent all conditions
under which the products may be used or subjected. For testing on actual materials being used or considered for
a job site, contact TCNA for sampling provisions and possible testing.

This report is intended solely to provide the results of the test procedure stated above as performed on the test
subject material provided by the client, and may not be relied on for any other purpose. TCNA MAKES NO
OTHER REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED.
ALL IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF
MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY
DISCLAIMED. IN THE EVENT OF A DISPUTE CONCERNING THIS REPORT, THE EXCLUSIVE
REMEDY FOR CLIENT SHALL BE FOR TCNA TO REPEAT THE TEST REQUESTED, BUT IN NO
EVENT SHALL TCNA BE LIABLE FOR AN AMOUNT GREATER THAN THE AMOUNT IT RECEIVED
FROM CLIENT FOR THE TEST. UNDER NO CIRCUMSTANCES WILL TCNA BE LIABLE TO CLIENT
FOR ANY OTHER DAMAGES (NOR SHALL IT BE LIABLE TO ANY OTHER PERSON OR BUSINESS
ENTITY FOR ANY DAMAGES), INCLUDING WITHOUT LIMITATION ANY AND ALL DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES, RESULTING,
IN WHOLE OR IN PART, FROM ANY USE OF, REFERENCE TO, OR RELIANCE UPON THE REPORT,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. TCNA DISCLAIMS ALL LIABILITY
TO ANY THIRD PARTY CONCERNING THIS REPORT. THE FOREGOING LIMITATION OF LIABILITY
IS A FUNDAMENTAL ELEMENT OF TCNA’S AGREEMENT TO CONDUCT AND PROVIDE THE

REPORT.
/m % ‘ 6/8/2017

Katelyn Simpson
Laboratory Manager
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