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Correlation Analysis on Occupant Risk Evaluation Indexes Based on Vehicle-guardrail Impact

SHI Feng-kui
(Tianjin Traffic Education Trainning Center, Tianjin 300012, China)

Abstract: For the assessment of occupant safety risk under vehicle-guardrail impact, a finite element model
of vehicle-occupant-guardrail impact system is established, and the effectiveness of the model is verified
based on the test result. Selecting the combinations of different impact speeds such as 50 km/h, 70 km/h,
100 km/h, 120 km/h and different impact angles such as 20°, 25°, 30°, 12 groups of vehicle-guardrail
impact simulation test are conducted by HyperMesh and LS-DYNA softwares. The acceleration severity index
(ASI) , theoretical head impact velocity ( THIV) , post-impact head deceleration ( PHD) and head injury
criterion ( HIC) of occupants are analyzed according to the longitudinal, transverse and vertical acceleration
data of vehicle centroid and occupant head obtained from the impact process. On this basis, the
corresponding quantitative relations of occupant risk assessment indexes with HIC are analyzed by SPSS
statistical software. The research result shows that (1) there is a good correlation between ASI and HIC; (2)
ASI and HIC should be fitted with exponential function, and the fitting degree is 0. 91.
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Tab.1 Occupant risk evaluation indexes

PEME bR PRI bR
T R e B RS (ASI) A ZHASI<1.0 —
BESHHARIE (THIV)  B#1.0<ASISL4 n;
. S

iR 5 LRI (PHD)  C#%1.4<ASI<1.9

A Wi R b1 XU PEAN T i BO TR AR E S
PR DA AR (9 BE AR IPE LA, A S B A 9 A 52l
EZe IR ak 4R S UK s AN ROk R N G N R
PRINAT o T B X A A0 2l 4 ) 3 B 22 4 AU T
PRI R PR B T 2 B 8> L, A SCHFSEH
FOTE TR 12 4502 8 RORIE B i, R 58
LA It Al -5 A AR 0 3 2 1] 3 B XU
PP ERRII R AR o

2 FERIPIERE R R E T R IIE

2.1 EH-FR -PEMEBERFREET
AR AL B HyperMesh, G AKE3f F % A
ERIPEP R AP A, S AR - R B — Al 4
RGN AERRTHERE R 2 A Hybrid IRV BN,
- ABC A PR UEIC B Co 8 B2 5 S5 7 006 2 v L 22
AL 0.02 m™, HHAF ARSHUNLR 2 FiR .
R2 EW-FR-PEMERESH

Tab.2 Parameters of vehicle-occupant-guardrail impact system
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Tab.3 Maximum pitch, roll and exit angles
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Tab.5 Acceleration severity index
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