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Finite Element Simulation of Influencing Factors of Ship-bridge
Impact Force

CAO Ming, ZHANG Nan, SHEN Qiang, DAI Yanhui, LI Xiaorui
(College of Civil Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract: In order to explore the influencing factors of ship-bridge impact force and adopt an appropri-
ate design impact force of ship-bridge collision, the dynamic analysis software ISTDYNA was used to
analyze and study the influence of ship speeds, navigable water levels, foundation forms and ship
types on the impact force of ship-bridge collision, respectively, taking the Hutong Yangtze river
bridge, special channel bridge of Tiansheng port and Xiazhang bridge as examples. The results show
that the peak impact force of ship-bridge collision is positively correlated with the ship speed, and
when the navigable water stage is medium, the dynamic response of ship-bridge collision is the great-
est; the pier foundation type and ship shape have great influence on the impact force of ship-bridge col-
lision. Based on the Chinese code and simulation results of finite element analyses, the improved cal-
culation method for impact force of ship-bridge collision is proposed by considering ship type and foun-
dation type, which provides the references for the design and research of bridge anti-collision.

Keywords: ship-bridge collision; impact force; influencing factor; finite element simulation; simula-

tion analysis
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Fig.1 Hutong Changjiang River Bridge
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Fig.2 Special channel bridge of Tiansheng Port

604



WL E Y 11500

S I66.603 B ST 000
S — ——m &
[ — =5 T

LeieES e e LEOG

BN

EfFP LB
KG+551.603

o ]
A NP 3260% 39
= B .3 " BT 511
aoim _g_ 5000k ’I." : i __lm*_gh}_ﬂl R ki = 5 £ A
W 1500 g X
ﬁ“&\—‘—_*___‘__' e - R ] e
1 s - Foou |t
D = i
.E==- =3 _'—‘I :r R % . —
1-—~—_:_—" = =l g | m— Siranal ———
S oozl o
T JALE - . <
B3 R
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Fig.4 The sinking foundation of the Hutong Yangtze River
Bridge
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Fig.5 Low pile foundation of the special Channel bridge of
Tianshenggang Port
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Fig.6 High-pile foundation of Xiazhang Bridge
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Table 1 Ship size parameters
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Fig.7 Finite element model of the bulk carrier
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Fig.8 Finite element model of the container ship
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Fig.10 Time history curves of the impact force
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Table 5 Comparison of calculation results of peak impact

force
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Table 6 Calculation results of elastic deformation coeffi-

cients of different ship types
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Table 7 Calculation results of difference amplification

factors of different foundation types
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Table 8 Calculation results of ship collision forces for dif-

ferent foundation types
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