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Fig. 1 Diagram of pier size and reinforcement (Unit:mm)
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Fig.2 Diagram of the anti~collision device
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Tab.1 Material parameters of concrete

0o/ (kg-m*™) G/Pa f./Pa T/Pa
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Fig. 3 Stress-strain curve of aluminum foam"*
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Tab.4 Material parameters of aluminum foam
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Fig.4 Finite element model

2.2 1REBEIIGIF

2.2.1 MEUERBIE

T LA 46 RO 56 19 FEalt 1 2 57 9 A BR OT {5 B AR
R EPATHERIGGAE . 857 5 5% K0 & 58 M
[) 110 7 BR T AR Y, S AR S A B 280 0 A7 B0 F .
A PR IT TS AT LIS i i T iR B S RS B R
SR . BRI N 2.5 m/s IS BL R, TG B
EEMP NS R R SR RRL S
SR 45 R AT A .

5 on T BEA 46 RO 138 56 45 5 5 A SCE
1A BRTCA AT A B 4 o i AR E . AR
%)l R 7 i R il £ ) 45 RS 56 5 A 7 A B8R ASE 0L
JIT AT 1 il 45 7 e gl R AR b b SRR AR ] . AR ST
AR R A 7 70 E o 32.5 kN, X 55 15 B Y
35.0 KN &5 Al L iR 228 7.14 %, TR 45 AR I



R st

92 & 3 T
40
35
0 s it
? . BEAR
Em
# 15
10}
1
0 1 i
0 0.5 1.0 1.5

B A /s
B 5 s IR £

Fig.5 Collision force-time curve
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Fig. 6 Pier top displacement-time curve
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Fig.7 Impact area displacement-time curve
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Fig. 8 Impact test results of foam aluminum
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Fig.9 Collision force-time curve
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Fig. 15 Mises stress-time curve of collision surface
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Fig. 16 Mises stress-time curve of bottom of pier
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Fig. 17 Energy-time curve (without anti-collision device)
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Fig. 18 Energy-time curve (with anti-collision device)
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Dynamic response characteristics of the bridge piers with aluminum

foam anti-collision devices under vehicle impact

ZHANG Yu-vye, PAN Rui~yang, JIANG Dong-qi
(Department of Civil Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: For the case of vehicle impacting on bridge piers, a new anti-collision device made of aluminum foam for bridge piers is

presented in this paper. The three-dimensional solid element models of piers with and without the anti-collision device are built by

using the LS-DYNA software. The dynamic time-history responses of piers under vehicle impact are investigated. The impact

force of the vehicle, the displacement and stress of the bridge piers in two situations are compared. The energy dissipation capacity

of the anti-collision device and the vehicle damage severity are analyzed from the perspective of energy transmission. It is shown

that the impact force, pier displacement and stress of the pier could be significantly reduced with the proposed anti-collision device.

Most of the energy during the impact process is absorbed by the device. The aluminum foam anti-collision device can protect the

pier and the vehicle at the same time. The research outcome can provide guidance for the future study in the field of vehicle and

bridge collision problem and bridge piers anti-collision design.

Key words: bridge pier; vehicle impact; dynamic response; aluminum foam; anti-collision device
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