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'��� &DQ�%DUHIRRW�6OLS�5HVLVWDQFH�%H�4XDQWL¿HG�8VLQJ�WKH�$670�)�����6WDQGDUG�IRU�
Tribonometric Testing?
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�ODWHVW�GHYHORSPHQWV�LQ�EDUHIRRW�ZDONZD\�VDIHW\�WULERPHWU\�
This presentation will impact the forensic science community by providing practitioners with an understanding of the problems and 

progress in barefoot tribometry and apprising researchers with an understanding of the state of barefoot tribometry.
Background:��:DONZD\�WULERPHWHUV�KDYH�EHHQ�XVHG�WR�FKDUDFWHUL]H�VOLS�UHVLVWDQFH�RI�ZDONZD\�VXUIDFHV���6XFK�WULERPHWHUV�W\SLFDOO\�

use a Neolite®�RU�OHDWKHU�³WHVW�IRRW´�WR�DVVHVV�VOLS�UHVLVWDQFH���7KLV�VWXG\�H[SORUHG�EDUHIRRW�VOLS�UHVLVWDQFH��ZKLOH�D�OHDWKHU�RU�1HROLWH® Test 
Liner (NTL) test foot may resemble the outsole or heel of a shoe, it is a poor model for the human heel.  In this experiment, a custom 
VWHS�PHWHU�ZDV�XVHG�WR�H[SORUH�WKH�EHKDYLRU�RI�WKH�EDUH�IRRW�GXULQJ�VOLS��XVLQJ�WKH�$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670��
F2508 Standard Practice for Validation and Calibration of Walkway Tribometers Using Reference Surfaces methodology.1,2

The step meter is a device which can control the motion of the lower leg of an individual and allow the in vivo�KHHO�WR�EH�³GURSSHG´�
RQWR�D�WHVW�VXUIDFH�LQ�D�UHSHDWDEOH�PDQQHU���7KH�WHVW�VXUIDFH�LV�LQFOLQHG�LQFUHPHQWDOO\�XQWLO�VOLS�RFFXUV��VLPLODU�WR�D�³UDPS�WHVW�´��3UHYLRXV�
studies have shown the step meter results to agree with those of validated tribometer tests.3,4  For this study, a more sophisticated 
VWDWLVWLFDO�DQDO\VLV�WKDQ�FRQWDLQHG�LQ�)�����LV�XWLOL]HG���WKH�ORJLVWLF�UHJUHVVLRQ�LV�XVHG�WR�¿QG�WKH�SRLQW�DW�ZKLFK�p�VOLS� p�QR�VOLS� ����5  A 
FRQFXUUHQW�VWXG\�YDOLGDWHG�WKH�VWHS�PHWHU�¿WWHG�ZLWK�DQ�17/�WHVW�IRRW�XVLQJ�WKH�$670�)�����SURWRFRO�6  This study explores the behavior 
of the in vivo bare heel of two test subjects on the four reference surfaces used in the F2508 standard.

Experiment:  There were two test subjects for this study.  The testing procedure was as follows:  prior to testing, the subject’s foot 
ZDV�DOORZHG�WR�K\GUDWH�IRU�¿YH�PLQXWHV�E\�VXEPHUVLRQ�LQ�D�ZDWHU�EDWK���7KH�VXEMHFW¶V�ULJKW�OHJ�ZDV�WKHQ�¿[HG�LQ�WKH�VWHS�PHWHU���7KH�
step meter allows the subject’s heel to be dropped vertically onto the test surface in a repeatable manner.  The four reference surfaces 
GHVFULEHG�LQ�$670�)�����ZHUH�XVHG�LQ�WKLV�VWXG\���JUDQLWH��56�$���SRUFHODLQ��56�%���YLQ\O��56�&���DQG�FHUDPLF��56�'����6XUIDFHV�
ZHUH�VXFFHVVLYHO\�LQVWDOOHG�LQ�WKH�PRGL¿HG�VWHS�PHWHU�DQG�ZHWWHG�ZLWK�GLVWLOOHG�ZDWHU���)RU�HDFK�VXUIDFH��WKH�LQVWUXPHQW¶V�WHVW�VXUIDFH�
inclination angle was incrementally increased.  At each angle, the heel was dropped onto the surface ten times and the number of slips 
occurring was recorded.  A logistic regression was performed on the data to determine the p�VOLS� ����SRLQW�DQG�WKDW�YDOXH�ZDV�UHFRUGHG�
as the tribometer threshold for slip for that surface.  The 5th and 95th percentile values were used as the lower and upper boundaries of 
WKH�FRQ¿GHQFH�LQWHUYDO�IRU�WKLV�PHDVXUH�
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Results:��*UDSKV�RI�WKH�UHVXOWV�RI�WKH�ORJLVWLF�UHJUHVVLRQ�DUH�VKRZQ�DERYH���)RU�RQH�VXEMHFW��WKH�FRPELQDWLRQ�RI�WKH�PRGL¿HG�VWHS�
PHWHU�DQG�WKH�EDUH�IRRW�DV�WHVW�IRRW�VDWLV¿HG�WKH�)�����VWDQGDUG���7KH�UHVXOWV�IURP�WKH�VHFRQG�VXEMHFW��ZKLOH�VLPLODU�WR�WKRVH�RI�WKH�¿UVW�
subject, did not statistically differentiate between the test surfaces. 

Discussion:  As the tribometer used in this study has been validated with a standard NTL Test Foot, one is left to speculate on the 
differences between the bare heels of the two test subjects evaluated.6��:K\�ZRXOG�RQH�WHVW�IRRW�³SDVV´�)�����DQG�DQRWKHU�QRW"��,W�LV�
suspected that there are differences between feet in a number of areas.  Levels of hydration of the foot may have been different between 
WKH�WZR�VXEMHFWV��QR�DWWHPSW�ZDV�PDGH�WR�HYDOXDWH�WKLV�K\GUDWLRQ���7KHUH�PD\�EH�VXEMHFW�WR�VXEMHFW�GLIIHUHQFHV�LQ�WKH�VNLQ�ULGJHV��KHHO�
³¿QJHUSULQWV´��WKDW�ZRXOG�DIIHFW�VOLS�UHVLVWDQFH�RQ�D�ZHWWHG�VXUIDFH��VXEMHFW�WR�VXEMHFW�GLIIHUHQFHV�PD\�PHDQ�WKDW�VRPH�SHRSOH�KDYH�
³VOLSSHULHU�IHHW´�WKDQ�RWKHUV���:KLOH�WKH�UHIHUHQFH�VXUIDFHV�ZHUH�SUHSDUHG�DV�SHU�)������FOHDQLQJ���QR�VWDQGDUG�FOHDQLQJ�RI�WKH�VXEMHFWV¶�
IHHW�ZDV�SHUIRUPHG��LW�LV�SRVVLEOH�WKDW�SHUVSLUDWLRQ�RU�RWKHU�PDWHULDOV�RU�IDFWRUV�³FRQWDPLQDWHG´�WKH�KXPDQ�WHVW�IRRW�

Further Research:� �7KH� HQJLQHHULQJ� VROXWLRQ� WR� WKH� SUREOHPV�GLVFXVVHG� DERYH�ZRXOG�EH� WR� ³VWDQGDUGL]H´� WKH� KXPDQ� IRRW� IRU�
WULERQRPHWULF�WHVWLQJ��KRZHYHU��LI�WKH�REMHFWLYH�LV�WR�DVVHVV�WKH�VOLS�UHVLVWDQFH�RI�WKH�EDUHIRRW�SHGHVWULDQ�ZLWK�DQ\�GHJUHH�RI�ELR¿GHOLW\��
such a test (or test protocol) must�DOORZ�IRU�VXEMHFW�WR�VXEMHFW�YDULDWLRQV�LQ�WKH�KXPDQ�KHHO���6XFK�YDULDWLRQ�PXVW�EH�TXDQWL¿HG�WR�DOORZ�
WKH�DSSOLFDWLRQ�RI�WULERQRPHWULF�ZDONZD\�VDIHW\�WHVWLQJ�WR�WKH�SUREOHP�RI�EDUHIRRW�ZDONZD\�VOLS�UHVLVWDQFH�
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