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Research on simulation method of post-foundation

relationship of road anti-collision structure
Mingxing GOU!, Zhengbao LEI',Bo LIU1,Jie SONG!
!Changsha university of science and technology, Changsha, China, 410114

Abstract: the post-foundation relationship of road anti-collision structure is the key to the anti-collision
structure performance,but the post-foundation relationship is difficult to be detected as the complicated
installation environment,therefore to judge the influence of different post-foundation relationship on the
performance of the anti-collision structure post, "highway traffic safety facilities design specification" and
"highway guardrail safety performance evaluation standard" are the foundation of the post-foundation
relationship simulation. Firstly, The simulation foundation is a cylindrical foundation with a diameter of
3000mm and a depth of 2010mm based on the finite element numerical analysis method and the single factor
analysis method. Then, a finite element collision analysis model of vehicle and post-foundation is established,
and the post dynamic impact test was carry out in three kinds of post foundations and typical post. Finally,
the quantitative and qualitative analysis of the center of mass acceleration of the bogie and bending situation
of post are made,finding that the quantitative index of acceleration under the relation of concrete
post-foundation are about 1.4 times as much as those of soil and compacted soil in three kinds of typical
post.Under the three kinds of foundation, all test shows that the trend of bending point is highest in concrete
and the minimum in soil.But the qualitative indexes of the test, the bending and inclination situation,show
that the bending angle of of post in concrete is the biggest, and in soil is minimum and the soil slope is more
serious and the concrete is not inclined. The inclination situation in soil is more serious than others and not
inclined in concrete.

Keywords: finite element analysis; dynamic impact test; post-foundation relationship simulation;
anti-collision structure of road
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Figure 1. pendulum test and bogie test
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Figure 2. three dimensional vehicle model and finite element model
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Figure 3. shape of three typical post sections of anti-collision structure
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Figure 4. finite element model of anti-collision post
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Figure S. initial cylindrical three-dimensional foundation model and finite element model

B 5 MEEER =4 ERBNERTRR

INFATS Conference in Changsha, December 1-3, 2017 313



3 ESHIAE R/ RITE

BT EREGE. oAk, TEERIOEA, R R A R, U S M A s A
I G P PR, i 6 Fion. BL (ABRP 22 R EMbRdE) (JTG B05-01—2013) FF= 451tk
B 3Pt U BRI R g gy B 1R G 1 2% A S A S M S A B A b T RS PR B . L el R A A
e (7)) argn, RIEANSAE AR BAE A R AR W 7 R TAT TR R CRRY D7D 437,
DL FEE TR DX 70D 43 f7. 330 JTG B05-01—2013 T 1 5E (/NS ZE 50t 48 £ 5 9 20°, AS[E] [y 4
SO P B R FE O 100km/he BUER GBI S5 ST AT B A TR, ST A UK 7 R EE TR T (B
X 7)) BERE T A, B 2R R N T S A R o R R R A R

VvV, =V-sina (5)

Hep: v, NGRS, v OE RS SR O A A S R R A .
L i ol U S5 M SOAE IR R E D 34.20kmv/h,  RERE 112N 90°,

Figure 6. finite element collision model of vehicle and post-foundation
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Figure 7. sketch map of vehicle hitting guardrail
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Figure 8. stress at the base diameter of 2700mm and 2800mm
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Figure 9. stress at the base diameter of 3000mm and 3200mm
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Figure 10. influence of different foundation on the performance of circular post
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Figure 11. deformation of circular post in three foundations of concrete, soil and compacted soil
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Figure 12. influence of different foundation on the performance of rectangular post
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Figure 13. deformation of rectangular post in three foundations of concrete, soil and compacted soil
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Figure 14. influence of different foundation on the performance of ellipse post
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Figure 15. deformation of ellipse post in three foundations of concrete, soil and compacted soil
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