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(a) Impact force histories and FEM simulations (b) Displacement histories at mid-span of beams
750 —— HRA43 Test g \ —— HR43 Test
SR HR56 Test = =20 ---= HR56 Test
> ——HR43 ABAQUS g \ ——HR43 ABAQUS
] \ --=-HR56 ABAQUS _g —40r \ --=- HR56 ABAQUS
8 500} =I :
5 g —-60fF i
o= ® .
3 = -80f N
£ 250 g os
g e 5 -100 ;
= -120}
| W i RZ
" L L L L A\ o —140 " " ' L L L "
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Time/ms Time/ms

2 S5 RO L

Fig. 2 Comparison between experimental results and FEM simulations
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Table 1 Comparision between numerical and experimental data

‘ Wil V(L F o /KN Wik ) A F o /KN B R LB e/ mm
T — ” " " " "
TR BB SRR KR BB SRR KR BB SR/EN
HR43 812.3 833.2 0.975 240. 6 232.3 1.037 59.6 61.8 0.964
HR56 815.2 839.5 0.971 249. 3 243.7 1.023 121.3 123.1 0. 985
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(a) Simulation (b) Experiment
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Fig. 3 Comparision between experimental mode and numerical mode
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Table 2 Schedule of numerical tests

A BRES AMKE L/mm  BEHEE ¢, /mm BGEE /mm ERGELL - BERIEL

H59 2 500 5 9 6.94 50.0
H69 2 500 6 9 6.94 41.7
1 H79 2 500 7 9 6.94 35.7
H89 2 500 8 9 6.94 31.3
H99 2 500 9 9 6.94 27.7
H56 2 500 5 6 10. 4 50.0
H58 2 500 5 8 7.81 50.0
2 H510 2 500 5 10 6.25 50.0
H512 2 500 5 12 5. 20 50. 0
H514 2 500 5 14 4.46 50.0
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Fig. 4 Numerical failure mode of H510 beam

(b) Cross section of mid-span
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Fig. 6 Effects of flange and web thickness on impact force histories
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Impact resistance of H shaped beam with various
width-to-thickness ratios

CHEN Pengcheng, CHENG Xin, GONG Lei, LU Guoyun
(College of Architecture and Civil Engineering , Taiyuan University of Technology »
Taiyuan 030024, Shanxi, China)

Abstract: Based on a verified finite element model, numerical model of H beams subjected to lateral
impact was established by ABAQUS. The accuracy of finite element models was validated against ex-
isting experimental results. The failure process of H beams and the influences of width-to-thickness
ratios on the dynamic behaviors of H beams were systematically investigated. Then, the effects of
flange thickness and web thickness on the stable impact forces, peak impact forces and energy dissipa-
tion were accurately analyzed. The results show that the failure mode of both side pin-ended steel
beam subjected to transverse impact was global bending failure. Under certain impact energy the sta-
ble impact forces were mainly affected by the flange thickness and the peak impact forces. Further-
more, the effect of flange thickness on the dynamic behaviors of H beams was more obvious than the
effect of the web thickness. In addition, the results of numerical analysis provided a basis and refer-
ence for the design of resisting impact of H beams.
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