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Influence of Concrete Barrier Slope Parameters on Protective Effect

against Vehicle Collision

GONG Shuai

(Beijing Hualuan Traffic Technology Co., Ltd., Beijing 100070, China)

Abstract: In order to study the influence of concrete barrier slope parameters on the protective effect against
vehicle collision, the vehicle models and concrete barrier models were established. The validity of these
models was verified using the real vehicle test data. Then, the collision analysis was conducted on the single-
slope concrete barrier with different slopes, improved concrete barrier with different slope parameter
combinations, and reinforced concrete barrier with anti-climbing function by using the validated models,
respectively. The results show that the slope is the key parameter that affects the protective performance of the
single-slope barrier, and vehicles cannot be effectively protected if the slope is too small or too large. The
comprehensive protective performance of the barrier is relatively better under the standard parameter value of
80°. The slope angle (a and ), vertical height (a, b, and c¢), and slope width (s) of the improved concrete
barrier are the key parameters affecting its protective performance. The comprehensive protective performance
of the improved concrete barrier is relatively better under the condition of the standard slope parameters (a=
84°,=55°,5=12.5 cm, b=18 cm, and ¢=7.5 cm). The anti-climbing function has little effect on improving the
protective performance of the improved concrete barrier. However, the barrier will have an obvious effect on
preventing vehicle rollover when combined with the new jersey safety barrier.
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Figure 1 Vehicle simulation models
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Table 1 Structural parameters of vehicle models
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Figure 2 Concrete barrier models
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Figure 3 Comparison between simulation and test results

of concrete barrier under bus collision
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Table 2 Comparison between simulation and test indexes of concrete barrier under bus collision
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Figure 4 Concrete barrier slope parameters
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Figure 5 Simulation results of single-slope concrete

barrier with different slopes
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Table 3 Simulation results of improved concrete barrier with different slope parameter combinations
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Table 4 Simulation results of anti-climbing function on vehicle attitudes
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Figure 6 Simulation results of anti-climbing function on

collision acceleration of passengers

Xf B HE R BB b AR 5 e G B 4 T RE R B
28R Z , A2 B2 W a7 e B AL, @ i —

A5 g 43 FF ORI 5T 0 SR e LA SE B, PR G FE 45 B4 B
Xof 3 S 4 T 2 R0 BRI 43 S AT T OBESE, e R
£ o 2B AT PR B A 1 B Y 52 R B T R B
PR A A 5 e LSS AL [ I U 56 TR T T R
PERVRBE + 98 o BUE SAHIXT S HL . X F S8 a.b.
s LA AR (AL S EORAE ) 2 a b HAAER B
AR s (BB 2 %t /N ESg AN K BT TR E 4L AE
B<"50°HF By K A= M 5 X s (B E B TE L B ua b (H
W Bl % /N 2 B R 2 il i o R R e N R 2 g R
FEARAS B s (B 6 A W35 I, P2 R 50 Rk 1 A
K ARG AR T AR T, T A A1 I
Az T 1 AU B I, 33 A T R TR S A (s 18 em b
9 25.5 em) B AR (594 12.5 cm 6 2 18 em) B
TH] 7 3 S50 v 0Ll 98 2 0 A A O T R R, T
SRy B R AR G gl 4 R A U A I TR A I A R . R
P 7 0] DL« 2 4 G 4R I A T O RH T A () Al 4 2% 4
T SR P e A AR 35 T A R 6 5 R A T R, T
Wt T 2 RO R 5 (B 8) , M58 £ BE A E T
R e R, 850 A s BRI O SR FH R b B (R
(sH125cm. bR 18 cm) A . XTS5 c kE
AGET (AL S B AR ) A —EEHE N (2.5 em<<e<<
12.5 cm) , Bl 35 8 B B ¢ 3G K R i FANR 21
SRR S 2% AT TR Z 4 5 T 1 DI RE R
AR L5 T8 F R I EL S c R A 7.5 em

7 EXBEMEBFEFAMFEEFEZG=18cm.6=255cm)iXWLHER

Figure 7 Test results of truck collision on new jersey safety barrier(s=18 cm .6=25.5 cm)
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Figure 8 Verification of improved concrete barrier (s=12.5 cm and /=18 cm) by multiple collision tests
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Figure 9 Protective effect of new jersey safety barrier with anti-climbing function against vehicle collision
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