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D48 Reconstruction of a Seven-Car Pileup:  A Case Study

John J. Smith, MSEE, PE*, Raymond P. Smith & Associates, 43766 Buckskin Road, Parker, CO 80138; and Bradley Boville, BA, 
Raymond P. Smith & Associates, 43766 Buckskin Road, Parker, CO 80138

After attending this presentation, attendees will understand the principles and techniques of reconstructing an accident with 

compound collisions and multiple vehicles, including momentum and energy analysis, restitution, and crush analysis.  Other visual cues 

VXFK�DV�SDLQW�WUDQVIHU�DQG�RYHUODLG�LPSDFWV�ZHUH�XVHG�WR�JXLGH�DQG�FRQ¿UP�WKH�UHVXOWV���7KHVH�WHFKQLTXHV�ZHUH�XVHG�WR�GHWHUPLQH�WKH�
closing speeds, time separating collisions, and change in velocity for a number of vehicles in a series of impacts.

This presentation will impact the forensic science community by showing how proper application of common techniques can 

\LHOG�YDOXDEOH�LQIRUPDWLRQ�WR�D�UHFRQVWUXFWLRQLVW�DQG��ZKHQ�FRPELQHG�ZLWK�UHDGLO\�DYDLODEOH�GRFXPHQWV��FDQ�EH�XVHG�WR�DQDO\]H�KLJKO\�
complex collisions.  These same techniques can be used to determine vehicle-closing velocity and change in velocity, which will enable 

WKH�UHFRQVWUXFWLRQLVW�WR�DVVLJQ�OLDELOLW\�DFURVV�D�ZLGH�UDQJH�RI�FROOLVLRQ�FRQ¿JXUDWLRQV�
The provided documents were typical of those in investigations with a legal component and included photographs of the vehicles 

DQG�VFHQH��DFFLGHQW�UHSRUWV�IRU�HDFK�VHW�RI�FROOLVLRQV��DQG�GHSRVLWLRQV�RI�GULYHUV�DQG�RFFXSDQWV���&RPELQHG�ZLWK�&$5)$;® data, vehicle 

VSHFL¿FDWLRQ�GDWD��DQG�VFHQH�DQG�YHKLFOH�LQVSHFWLRQV��WKHVH�GRFXPHQWV�SURYLGHG�WKH�UDZ�GDWD�IRU�WKH�UHFRQVWUXFWLRQ�
,Q�WKLV�FDVH�VWXG\��D�JUDVV�¿UH�EXUQHG�RXW�RI�FRQWURO�UHVXOWLQJ�LQ�WKLFN�VPRNH�FURVVLQJ�D�PDMRU�KLJKZD\���$V�D�UHVXOW��VHYHQ�YHKLFOHV�

ZHUH�LQYROYHG�LQ�HOHYHQ�GLVFUHWH�FROOLVLRQV���7KH�LQYROYHG�YHKLFOHV�ZHUH�WZR�WUDFWRU�WUDLOHUV��RQH�SLFNXS�WUXFN��WZR�SDVVHQJHU�YDQV��RQH�
6SRUW�8WLOLW\�9HKLFOH��689���DQG�RQH�FDU���6HYHUDO�YHKLFOHV�ZHUH�VWUXFN�PXOWLSOH�WLPHV�DQG�PRYHG�IURP�WKHLU�UHVWLQJ�SRVLWLRQV�LQ�HDFK�
FROOLVLRQ�� �5HFRQVWUXFWLQJ�WKH�HYHQW�UHTXLUHG�DQDO\]LQJ�QRW�RQO\�WKH�PRYHPHQW�RI�HDFK�YHKLFOH��EXW�DOVR�WKH�WLPLQJ�RI�WKH�FROOLVLRQV�
relative to one another.  As is often the case, many of the involved parties gave contradictory testimony, which was further complicated 

by the on-scene deaths of the two occupants in one of the vehicles.  All but one of the vehicles was towed to the same storage lot, 

DOORZLQJ�WKH�+LJKZD\�3DWURO�WR�DOLJQ�WKH�YHKLFOHV�XVLQJ�D�WRZ�WUXFN�DQG�FRPSDUH�FUXVK�SUR¿OHV�
(DFK�RI�WKH�FROOLVLRQV�ZDV�DQDO\]HG�VHSDUDWHO\�DV�D�WZR��RU�WKUHH�YHKLFOH�HYHQW���$IWHU�VRPH�FROOLVLRQV��WKH�YHKLFOHV�ZRXOG�FRPH�WR�

rest before being impacted again, whereas others sustained multiple impacts without stopping.  Passenger vehicles of several varieties 

and tractor semi-trailers were involved in these collisions.  The reconstruction methodology presented can be used successfully in each 

of these situations.
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