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Abstract: Regarding frequent accidents of ship-bridge collisions around the world, a finite element
model of barge-pier collision was established to study the dynamic response and damage characteristics
of the pier under barge impact. The reliability of the finite element model is verified by comparing it
with the results of the previous drop impact test. Based on the finite element model, the dynamic re-
sponse and damage evolution mechanism of piers under 1000 t barge collision at the speed of 4 m/s are

investigated, and the influence of impact velocity, impact tonnage, impact point and axial compres-
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sion ratio on the damage characteristics is studied. The results show that the most disadvantageous po-

sitions is the pier bottom and collision point area; the yield strength of rebar is improvedby 11.7 %~

22% due to the strain rate effect, which increases the resistance of the pier;the collision velocity and ton-

nage can affect the damage degree of the pier, but do not affect the damage characteristics of the pier;

the damage degree and characteristics are changed by the impact point and the axial compression ratio;

the resistance of piers increase with decreased impact points and increased axial compression ratio.

Keywords: pier; ship-bridge collision; nonlinear dynamic response; damage characteristics; average

damage factor
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Fig.3 Finite element model
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Table 1 Material parameters of the drop hammer and rebar

K B /kem ) WBEELR/MPa RS WIRSRSE/MPa  WI&HR/GPa Ziﬁ Zii Ei
Y 1 7 850 210" 0.3 426 3 40.4 5.0 0.15
] 7 850 2x 10" 0.3 295 3 40.4 5.0 0.15
9 > 7 850 210" 0.3 426 3 40.4 5.0 0.15
4 262116 2X 10" 0.3 — — — — —

*2 EESEURELEE
Table 2 Height and impact velocity of the hammer

R # H/m i/ (mes ™)
S1616—1 0.6 3.429
S1616—2 1.2 4.850
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Bl 4.5 5K 6.74 1 1 & HESE 235 0.6 m
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Fig.7 Comparison of mid-span displacement(H=1.2 m)
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Table 3 Material parameters of the ship

B/S i1 TS om 3 L P A - Nag S g pr P RE /G

B I /(kgem ?)  BAPEREE/MPa  JAMMH JiE IR 55 i /M Pa U1 ZE i / GPa P sHP
Wk 7 800 2.1 10" 0.3 235 1.18 40.4 5.0 0.34
s 7 800 2.1 10" 0.3 — — — —
7 Al AR 2.1x10° 0.3

4 13 7 800 2.1x10" 0.3 400 1.18 40.4 5.0 0.15

PRl AR S i A 43 o w3 9 8 PR 600~1 200 t =2

(8] o A0 48 ol T S8 55 00 T R DAY 3 R L R OK R
BB A O, SCER 20 ORI T VT B B BAT S
AT BEAE 1.11~4.16 m/s Z [8] , B SR AR B 58 1Y)

=4

AR ALAT AL I8 2 S AR, 475 B SCHR [ 20 1Ry f8 o
JEAE 1~5 m/s EATHUE . o Mrad A opr il A Horp—
AR PR 3 AR TN AR S A I B IR 2 4 AR

PR o AR T B0 i X B A0 78 e SRR 4

HEIRARSH

Table 4 Case of calculation and parameters

¥y T di U /(mes ) FE AL/t Bl EE/m R A b B/ (kgem )

1 Cc—1 1 1 000 0.5L 0.15 284 000
2 C—2 3 1 000 0.5L 0.15 284 000
3 C—3 5 1 000 0.5L 0.15 284 000
4 C—4 4 600 0.5L 0.15 284 000
5 C—5 4 800 0.5L 0.15 284 000
6 C—6 4 1 000 0.5L 0.15 284 000
7 Cc—7 4 1 000 0.2L 0.15 284 000
8 Cc—8 4 1 000 0.8 L 0.15 284 000
9 C—9 4 1200 0.5L 0 2400

10 C—10 4 1200 0.5L 0.15 284 000
11 Cc—11 4 1200 0.5L 0.3 564 000
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