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Crash compatibility of a light truck vehicle to a passenger car:
The relationship between delta velocity and occupant injury
severity
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Abstract: This paper analyzes the distribution of injured occupants in side impact collisions of light truck
vehicles to passenger cars in the real world. The injury levels were divided into MAIS 0-7 injured occupants

and MAIS 3+ injured occupants. The injury distribution of five main seriously injured body regions (including
head/face/neck, chest, pelvis, upper extremity and lower extremity) was investigated at delta velocity before
and after crash, using the delta velocity of struck and striking vehicles as the variable, according to 1.36 million
weighted crash compatibility cases extracted from the US National Automotive Sampling System (NASS) /
Crashworthiness Data System (CDS) database. The results show that the delta velocity of striking vehicle is
larger than that of the struck vehicle, and the occupant injured risk ratio is lower than that of the struck vehicle.
Therefore, avoiding the pelvis injury of drivers and passengers can reduce the risk of total occupants involved in
the collisions in consideration of crash compatibility.

Key words: vehicle safety; crash compatibility; front-to-side impact; passenger injury; injured body region

WiEH#HA / Received : 2011-07-06
EL£IE / First author : JE [ TH T22BeBHEMFGRWH (JKY10023R) 5 # A T RMEH (JA11239)
%—1E& / Second author : k44 (1981—), 95 (), #im, L5, Jiii. E-mail:tangyouming@xmut.edu.cn


https://core.ac.uk/display/41441219?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

kA, S BRSO R TSR G

313

TR R R bl sl 2 4 Sl e B o i
B4 (light truck vehicle, LTV), Ho & f 84K S
2.041 t, ffFiIZZh R ZINEES (SUV). K% BAIGS
U PSRRI, BRI S
(passenger car, PC)Z [AIZ5 I ANFEZ 17 G Hi w3 B,
M 1980 SR, RS RAEXTH 4 (LT V-to-PC) filf f#
I HOR R BB ARG

TEREIE RO, EZ 0 e, BRI S
RESSHRIEARR, R, NREE. NIESERZE
MG B XFHEM S, Z0Ih—R R — PR,
GAREAE] el PO e, SRR 4 THhERLL sk
ZOHA Y, MERAR AR R AR, BRI RAT
BY ST B4 T ] EARBCE s ag X, I
Hofe TS, SRR, I, ESREMREZ
[ T 25 A A A AR 5 (1 3fe A B s Fi A

AT 56 R [ 52 6 A2 3 42 42 PRy P 500
RS (National Automotive Sampling System,
NASS) b “Tit i 1k %0 #5 & 4”7 (crashworthiness data
system, CDS)F%i##/%E, WF5X T LTV-to-PC fli ik
PR AN [ TR AR AL XS BB e e S A SR
X SR R E SR T A S IR A 25 5 %5

1 Wik

11 NASS/CDS ¥z B % =61k

NASS 54 e A F Al i) 30 5 57 52 e 5
WO R 22— NASS B4 AL & it fE v 5 2487
(crashworthiness data system, CDS)F%{ 4 % F “if
PEALZR4S” (general estimates system, GES)T-AU#E%.
ot CDS Hid 27 3= 2 A T 553 B30 R 2 5 32 455K
i, TEOFFE SRR G0 7 T2 R FH NASS/CDS %4
PP,

R TS A R N 2 Al O 2 e A B
193 53413 B B A AT 3453 43 A1, AR SCHE SCk ! kg
PEGETT LA EYVR AT 2007 4F NASS/CDS $ i 2 1
LR, 2007 4F B 5 [ [ 58 e o A0 18 i A T
Ja) NHTSA it £8 22 38 5 4963 151], AL 22614
2,454,014 {5, ASCHINEUS 9 Z G150, FHhm
J ) TG SR AR AR B 2007 AERTA SR LA
Hr 35.6%. 4 1. 4 2 43524 NASS/CDS 2007 4F 5+
T AR B A 2 PR R 2 5 B 200 Tl A3 =
AW BN B

HHR 1AL, PR A Sl N R S Y 55.5%,
PR 3R N GBS BN 62.2% 5 FiEE 2 AT,

1 NASS/CDS 2007 Hi it (i, REitiTA)
Table 1 Accident Investigation of NASS/CDS in 2007 (Weighted
without Pedestrians)

Frlg e SN/ % Fe DIRAT | %
L ERR: g 339 19.9
[LIERE i 55.5 62.2
ZIE 10.6 17.9
Bt 100.0 100.0

*®2 BEAREEHEMNESHHRESIRER
Table 2 Involved Occupants in LTV-to—PC Side Crash Accidents

WRIRE %

WOV e s O
PC-to-PC 14.9 16.1 1.00 : 1.08
PC-to-LTV 12.5 15.9 1.00:1.27
LTV-to-PC 12.2 15.0 1.00:1.23
LTV-to-LTV 7.4 6.0 1.23:1.00
it 47.0 53.0 1.00:1.13

A LR 2 5 A 2 ) N el 5 30 = o A e
FHPe N GUH BB 47%, WiE TR RN
U A = 8%

12 RRMHBEFR AIS

25 E #1842 15 2418 JF 2 (The Association for the
Advancement of Automotive Medicine, AAAM ) M=%
fifE S A RE R ) A EARUE” (abbreviated injury
score, AIS)J&HTI {2 KR 5105 F S5 H 0 i 4g
B U gk 3 FR,

* 3 AIS B ERIRE
Table 3 The Standard of Abbreviated Injury Score (AIS)
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Fig. 2 Distribution of All Occupants by Delta Velocity of
Striking Vehicle
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Fig 3. Distribution of AIS 3+ Injured Occupants by Body Region and Delta Velocity of Striking Vehicle
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