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D19 A Test Program to Validate a Step Meter Using Neolite® Test Liner (NTL) as a 
Test Foot per the ASTM F-2508 Protocol

Mark I. Marpet, PhD, PE, 14 Cowie Road, Chester, NJ 07930-9715; Marcus P. Besser, PhD, Pennsylvania State University Abington 
College, 1600 Woodland Road, Abington, PA 19001-3900; and Howard P. Medoff, PhD*, Pennsylvania State University, 1600 Woodland 
Road, Abington, PA 19001

After attending this presentation, attendees will understand the steps needed to validate a new tribometer under the American 
6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670��)�����

This presentation will impact the forensic science community by showing how tribometer validation, important under the Daubert 
and Frye court decisions, can be accomplished.

$670�FRPPLWWHH�)����3HGHVWULDQ�:DONZD\�6DIHW\�DQG�)RRWZHDU�DQG�:DONZD\�6DIHW\��LV�FKDUJHG�ZLWK�GHYHORSLQJ�VWDQGDUGV�DQG�
SURFHGXUHV�WR�LQFUHDVH�SHGHVWULDQ�DPEXODWLRQ�VDIHW\���³$�SULPDU\�IRFXV�RI�WKH�&RPPLWWHH�LV�WKH�PHDVXUHPHQW�RI�VOLS�UHVLVWDQFH´��$670�
)������7R�WKDW�HQG��RYHU�WKH�\HDUV��WKLV�FRPPLWWHH�KDV�DSSURYHG�VSHFL¿F�WULERPHWHUV��GHYLFHV�WR�PHDVXUH�RQ�VLWH�VOLS�UHVLVWDQFH�EHWZHHQ�
ÀRRULQJ�DQG�VKRH�ERWWRPV���H�J���$670�)�����²�3RUWDEOH�,QFOLQDEOH�$UWLFXODWHG�6WUXW�6OLS�7HVWHU��$670�)������3RUWDEOH�$UWLFXODWHG�
6WUXW�6OLS�7HVWHU��DQG�$670�)�����²�8VLQJ�D�9DULDEOH�,QFLGHQFH�7ULERPHWHU����$�QXPEHU�RI�\HDUV�DJR��HDFK�RI�WKHVH�VWDQGDUGV�ZHUH�
withdrawn from active development, mainly because these standards referenced proprietary instruments.  Replacing them was a non-
SURSULHWDU\�VWDQGDUG��$670�)�����²�6WDQGDUG�3UDFWLFH�IRU�9DOLGDWLRQ��&DOLEUDWLRQ��DQG�&HUWL¿FDWLRQ�RI�:DONZD\�7ULERPHWHUV�8VLQJ�
5HIHUHQFH�6XUIDFHV��WR�YHULI\�WKH�DELOLW\�RI�D�WULERPHWHU�WR�PHDVXUH�WKH�VOLS�UHVLVWDQFH��EHWZHHQ�WKH�ÀRRU�DQG�WHVW�IRRW����7KLV�VWDQGDUG�
LQFOXGHG�IRXU�UHIHUHQFH�VXUIDFHV���EODFN�JUDQLWH��SRUFHODLQ�WLOH��YLQ\O�FRPSRVLWLRQ�WLOH��DQG�FHUDPLF�WLOH��ZLWK�DQ�LQFUHDVLQJ�VOLS�UHVLVWDQFH�
in the referenced order).  Essentially, if a tribometer’s test results were ordinally correct (with the test results in same order as the 
UHIHUHQFH�VXUIDFHV�DV�OLVWHG�DERYH��DQG�VWDWLVWLFDOO\�GLVFULPLQDWHG��WKH�WULERPHWHU�ZDV�³YDOLGDWHG´�DV�SHU�$670�)�����

Preliminary Studies:  (1) In a previous study, a step meter (variable inclinable) was developed to compare slip-resistance results 
of a test subject and a tribometer.1  The device is similar to a ramp test, except the test subject stood in the device and stepped down 
(successively) on a test surface that had its inclination increased until a slip occurred.  The test results were comparable between the step 
PHWHU�DQG�D�3RUWDEOH�,QFOLQDEOH�$UWLFXODWHG�6WUXW�7ULERPHWHU��3,$67���DQG������,Q�D�ODWHU�VWXG\��WKH�VWHS�PHWHU�ZDV�PRGL¿HG�WR�DOORZ�WKH�
test subject to remain seated.2  The test subject’s leg was raised and dropped on a test surface that had its inclination increased until a 
VOLS�RFFXUUHG���7KH�OHJ�ZDV�FRQVWUDLQHG�WR�PRYH�YHUWLFDOO\���7KLV�VHDWHG�FRQ¿JXUDWLRQ�IRU�WKH�WHVW�VXEMHFW��DV�FRPSDUHG�WR�VWDQGLQJ��ZDV�
found to have increased reliability as shown by a steeper logistic-regression curve.
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The Current Experiment:  The goal is to verify that the step meter equipped with a grooved Neolite® Test Liner (NTL) test foot 
ZLOO�SDVV�YDOLGDWLRQ�XQGHU�WKH�$670�)�����SURWRFRO���7KLV�VDPH�17/�WHVW�IRRW��ZKHQ�XVHG�LQ�D�3,$67��KDG�EHHQ�IRXQG�WR�PHHW�WKH�
$670�)�����FULWHULD���7KH�K\SRWKHVLV�LV�WKDW�WKH�VWHS�PHWHU�PHDVXUHG�DYDLODEOH�IULFWLRQ�ZLOO�UHVXOW�LQ�WKHVH�UHIHUHQFH�VXUIDFHV�EHLQJ�
³SODFHG´�LQ�WKH�UDQN�RUGHU��VHFWLRQ��������$670�)������DQG�WKH�GLIIHUHQWLDWLRQ�EHWZHHQ�WKHVH�VXUIDFHV�ZLOO�EH�VWDWLVWLFDOO\�GLIIHUHQW�
�VHFWLRQ��������$670�)�������

,Q�RUGHU�WR�YDOLGDWH��DV�SHU�$670�)������WKH�VHDWHG�VWHS�PHWHU��LW�ZDV�HTXLSSHG�ZLWK�DQ�DUWLFXODWHG�WULERPHWHU�VWUXW��KLQJHG�DW�WKH�
WRS�DQG�GURSSLQJ�YHUWLFDOO\��ZLWK�D�JURRYHG�17/�WHVW�IRRW��FRQWDFWLQJ�ZDWHU�ZHW�$670�)�����UHIHUHQFH�VXUIDFHV���7KH�VXUIDFHV��UHVWLQJ�
on a bottom plate) could be rotated, changing the orientation between the grooved NTL test foot and these surfaces.  The reference 
VXUIDFHV�ZHUH�EDWKHG�LQ�D�FRQWLQXRXV�¿OP�RI�ZDWHU�VXSSOLHG�E\�D�UHFLUFXODWLQJ�SXPS���7ULWRQ™�;�����ZDV�QRW�XVHG�DV�D�ZHWWLQJ�DJHQW�RQ�
WKH�EODFN�JUDQLWH�VXUIDFH�DV�WKH�WHVW�VXUIDFH�ZDV�FRQWLQXRXVO\�EDWKHG�LQ�WKH�ZDWHU����7KH�17/�WHVW�IRRW�ZDV�GURSSHG�RQWR�WKH�UHIHUHQFH�
VXUIDFHV�VXFFHVVLYHO\��ZLWK�WKH�UHIHUHQFH�VXUIDFHV�LQLWLDOO\�KRUL]RQWDO����7KH�UHIHUHQFH�VXUIDFH�ZDV�URWDWHG�WRZDUG�WKH�YHUWLFDO�LQ�VPDOO�
increments until slip occurred.
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)LJXUH����7KH�0RGL¿HG��+\EULG��6WHS�0HWHU�
The articulated strut moves vertically down onto the test surface. The test foot (grooved NTL) is attached to the strut by means of a 

FOLS��:DWHU�LV�FRQWLQXRXVO\�VSUD\HG�RQWR�WKH�WHVW�VXUIDFH�E\�PHDQV�RI�39&�GULOOHG�WXEHV��RQ�HLWKHU�VLGH�RI�WHVW�VXUIDFH����7KH�WHVW�VXUIDFHV�
UHVWV�RQ�D�ÀDW�VXUIDFH��VKRZQ�LQ�SKRWR����7KH�WHVW�VXUIDFH�LV�³WLOWHG´�WR�SURYLGH�DQ\�DQJOH�EHWZHHQ�WKH�YHUWLFDO�VWUXW�DQG�WKH�WHVW�VXUIDFH���
7KH�VWUXW�³GURSV´�RQWR�DQ�DQJOHG��ZDWHU�ZHW�WHVW�VXUIDFH���:KHQ�VOLS�RFFXUV��WKH�DQJOH�RI�WKH�WHVW�VXUIDFH�LV�PHDVXUHG��

7KH�WHVWLQJ�ZDV�FRQGXFWHG�DV�SHU�WKH�$670�)�����SURWRFRO�����WHVWV�LQ�HDFK�RI�IRXU�SHUSHQGLFXODU�GLUHFWLRQV����7KH�DQJOH�RI�WKH�
UHIHUHQFH�VXUIDFH�ZDV�PHDVXUHG�DQG�UHFRUGHG�ZKHQ�WKH�WHVW�IRRW�VOLSSHG���7KH�UHVXOWV�ZHUH�VWDWLVWLFDOO\�DQDO\]HG�DV�SHU�$670�)������

7KH�UHVXOWV�VKRZ�WKDW�WKLV�PRGL¿HG�VWHS�PHWHU��XVLQJ�WKH�$670�)�����UHIHUHQFH�VXUIDFHV��ZDV�DEOH�WR�GLIIHUHQWLDWH�WKH�VOLS�UHVLVWDQFH�
of these surfaces in the proper order, and met the F 2508 criteria for validation of a tribometer.

'ƌŽŽǀĞĚ�EĞŽůŝƚĞ�dĞƐƚ�&ŽŽƚ�^ƚĞƉ�DĞƚĞƌ
dĂŶŐĞŶƚ�ŽĨ�^ůŝƉ��ŶŐůĞ

�ůĂĐŬ�
Granite WŽƌĐĞůĂŶŽƐĂ Ks�d Ceramic

0HDQ 0.1801 0.2137 0.403925 0.756625
6WG�'HY 0.027192 0.02252998 0.03283321 0.053789565
LCL 0.171673 0.20671789 0.39374988 0.739955441
UCL 0.188527 0.22068211 0.41410012 0.773294559
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