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D46 A Multidisciplinary Analysis of a Complex Motorcycle Fatality
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The goal of this presentation is to demonstrate the value of a multidisciplinary approach to the reconstruction of a fatal motorcycle 

crash.

This presentation will impact the forensic science community by presenting a case study where accident reconstruction, vehicle 

inspection, biomechanics of injury, structural and helmet testing, scene investigation, and innovative detailed analysis of the surveillance 

video all played an important role in resolving the cause of the crash and the timing available to the motorcycle rider.

$�PRWRUF\FOH�ULGHU�VXVWDLQHG�D�IDWDO�KHDG�LQMXU\�ZKHQ�KH�DWWHPSWHG�WR�DYRLG�VWULNLQJ�D�VHPL�WUXFN�DQG�WUDLOHU�WKDW�PDGH�D�8�WXUQ�LQ�
IURQW�RI�KLP���+H�ZDV�SURQRXQFHG�GHDG�DW�WKH�VFHQH�DIWHU�ODQGLQJ�LQ�D�JUDVV\�DUHD�EHKLQG�D����LQFK�ZURXJKW�LURQ�IHQFH���+H�ZDV�ZHDULQJ�
D�QRQ�'27�DSSURYHG�QRYHOW\�KHOPHW�DQG� VXVWDLQHG�D�PDVVLYH�DQG�XQXVXDO� VNXOO� IUDFWXUH�� �7KH�DFFLGHQW�RFFXUUHG� LQ� WKH�GDUN�� HDUO\�
PRUQLQJ�KRXUV���7KHUH�ZDV�OLWWOH�WUDI¿F�DQG�WKHUH�ZHUH�QR�ZLWQHVVHV�WR�WKH�HYHQW���7KH�IROORZLQJ�TXHVWLRQV�KDG�WR�EH�DQVZHUHG���&RXOG�WKH�
PRWRUF\FOH�ULGHU�KDYH�DYRLGHG�WKH�FROOLVLRQ"��+RZ�IDVW�ZDV�KH�JRLQJ"��'LG�KH�RU�KLV�PRWRUF\FOH�DFWXDOO\�VWULNH�WKH�VHPL�WUXFN"��:KDW�GLG�
KLV�KHDG�VWULNH�DQG�DW�ZKDW�VSHHG"��&RXOG�KLV�EUDLQ�LQMXU\�KDYH�EHHQ�SUHYHQWHG�RU�OHVVHQHG�KDG�KH�EHHQ�ZHDULQJ�D�'27�FHUWL¿HG�KHOPHW"��
+RZ�GLG�KH�HQG�XS�RQ�WKH�RWKHU�VLGH�RI�WKH�IHQFH"��7KLV�SUHVHQWDWLRQ�GHVFULEHV�KRZ�WKHVH�TXHVWLRQV�ZHUH�DGGUHVVHG�VFLHQWL¿FDOO\�

Although no one saw the accident, surveillance video was obtained from the security system at a nearby business.  Because the video 

WDNHQ�IURP�D�GLVWDQFH�ZDV�RI�ORZ�UHVROXWLRQ�DQG�DW�QLJKW��LW�ZDV�GLI¿FXOW�WR�H[WUDFW�PHDQLQJIXO�GDWD�IURP�WKH�YLGHR���$�KLJK�UHVROXWLRQ�
camera was mounted in the same location and at the same angle.  The images from both cameras were correlated in a photogrammetric 

VWXG\� WR� LGHQWLI\�GLVWDQW� ODQGPDUNV�DQG� OLJKWV�ZKLFK�ZHUH�QRW�HDVLO\�GLVFHUQDEOH� LQ� WKH�RULJLQDO� IRRWDJH�� �6SHHGV�RI�YHKLFOHV�RQ� WKH�
adjacent roadway were also calculated.  Using this data, it was possible to better approximate the speed of the motorcycle seen in the 

VXUYHLOODQFH�YLGHR���$Q�DFFLGHQW�UHFRQVWUXFWLRQ�ZDV�GHYHORSHG�XVLQJ�PDUNV�LQ�SKRWRJUDSKV�DQG�DW�WKH�VFHQH�WKDW�KDG�QRW�EHHQ�FRQVLGHUHG�
LQ�DQ�HDUOLHU�DQDO\VLV���6XEWOH�GDPDJH�WR�WKH�PRWRUF\FOH�DQG�PDUNLQJV�RQ�WKH�ULGHU�DQG�KLV�FORWKLQJ�ZHUH�LGHQWL¿HG�DQG�FRUUHODWHG�ZLWK�
contact to the rear of the trailer. 

7KH�PRWRUF\FOH�ULGHU¶V�QRYHOW\�KHOPHW�VKRZHG�WKDW�LW�ZDV�VSOLW�LQ�KDOI���,W�ZDV�RULJLQDOO\�K\SRWKHVL]HG�WKDW�WKH�GDPDJH�ZDV�FDXVHG�
E\�VWULNLQJ�D�ZURXJKW�LURQ�IHQFH�SRVW�RU�WKH�HGJH�RI�WKH�FXUE��KRZHYHU��FORVHU�H[DPLQDWLRQ�VKRZHG�FRQWDFW�PDUNV�IURP�D�GLVWULEXWHG�
contact with dull irregular scratches, not the sharp or deep scratches one would expect in such an impact scenario.  Instrumented helmet 

GURS�WHVWV�XVLQJ�D�+\EULG�,,,�GXPP\�KHDG�ZHUH�SHUIRUPHG�XVLQJ�KHOPHWV�VLPLODU�WR�WKH�VXEMHFW�KHOPHW�DQG�D�'27�FHUWL¿HG�KHOPHW�RI�
WKH�VDPH�RYHUDOO�VW\OH���+HOPHWHG�KHDGV�ZHUH�GURSSHG�RQWR�FXUE�VHFWLRQV��DVSKDOW��DQG�IHQFH�SLHFHV�IURP�YDU\LQJ�KHLJKWV�DW�VSHHGV�XS�WR�
����PSK���+HDG�DFFHOHUDWLRQV�DQG�VSHHGV�ZHUH�UHFRUGHG���7KURXJK�WHVWLQJ��WKH�VXEMHFW�FRQWDFW�PDUNV�ZHUH�VKRZQ�WR�EH�LQFRQVLVWHQW�ZLWK�
a curb, roadway surface, or a fence impact. 

Since the extensive fracturing on the subject helmet could not be reproduced in the testing, the actual impact was at speeds greater 

than the tested 21.5mph and the helmet impacted an object other than those tested.  Using the information from the surveillance video, 

LQMXULHV�WR�KLV�ERG\��WKH�PDUNV�LGHQWL¿HG�LQ�WKH�SKRWRJUDSKV��DQG�GDPDJH�WR�WKH�PRWRUF\FOH¶V�KDQGOHEDUV��D�¿QDO�FUDVK�UHFRQVWUXFWLRQ�ZDV�
SHUIRUPHG���)LQDOO\��D�NLQHPDWLF�DQDO\VLV�UHYHDOHG�KRZ��DIWHU�PDNLQJ�FRQWDFW�ZLWK�WKH�WUDLOHU�DQG�KLV�PRWRUF\FOH�VWULNLQJ�WKH�FXUE��KH�ZDV�
ODXQFKHG�KHDG¿UVW�DQG�IDFH�XS�RYHU�WKH�IHQFH�LQWR�WKH�WUXQN�RI�D�SDOP�WUHH��

,Q�FRQFOXVLRQ��WKLV�FRPSOH[�DQDO\VLV�ZDV�HIIHFWLYH�LQ�DQVZHULQJ�WKH�TXHVWLRQV�SRVHG��E\�FRQVLGHULQJ�DQG�DQDO\]LQJ�DOO�WKH�HYLGHQFH�
DYDLODEOH�LQ�D�FRRSHUDWLYH�PDQQHU���&RQÀXHQFH�RI�UHVXOWV�IURP�WKHVH�YDULRXV�VWXGLHV�UHYHDO�ZKDW�DFWXDOO\�RFFXUUHG�LQ�WKLV�PDVVLYH�KHDG�
injury event.
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