MELEISIRS Vol. 37 No.10

China Harbour Engineering

$37% 103

2017 4F 10 H Oct. 2017

JE T ABAQUS I HER G 043k
s (MNP TSR N

Az, EAY, ARFE, R
(1. T[S LU 2 S TR, V000 At 210098; 2. KEUKIE TRHMEGEITRE, R 300456 )

# E. LT ABAQUS AR, w7 HERU NPT S5 M (1) = i SRR LIS Sk i — A2 B, %R
SR, SRR R 0w R R T T A s SR TR ) 3 i R i e A T I T A T
R SRR i TR RS S 25 Rt , B T, X R s AT e b A TN s AT RR 2R B
T RSk B TR, SR ST E AR o 2 S AR S R A A N . G5 AT S S TR Sk S R AR S PR
TRE RS

KEEIR: HAY RIS SRR T AT s

FESES: U656.1 XEkIRERD: A XEHS: 2095-7874(2017)10-0032-05

doi: 10.7640/zggwjs201710007

Analysis on dynamic response of wharf with arched longitudinal beams
under ship impact force based on ABAQUS
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(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing, Jiangsu 210098, China;
2. Tianjin Survey and Design Institute for Water Transport Engineering, Tianjin 300456, China )

Abstract: Three—dimensional solid model of wharf with arched longitudinal beams was built by finite element software
ABAQUS. Taking one structural segment as an example, the dynamic response characteristics of the structure under the impact
force caused by abnormal berthing were analyzed and studied. The feasibility of the modeling approach used to input the impact
force data was verified. The results show that due to the particularity of the wharf with arched longitudinal beams, the angle part
between arch beam and top chord needs to be reinforced in the early stage of the construction. When the material carrying
capacities meet the requirements of the wharf’s dead—weight, the impact of the ship’s impact force caused by abnormal berthing
on the wharf pile —supported structures is small. The results may provide a reference for the application of wharf with arched
longitudinal beams in engineering.
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Fig. 1 Schemes of a single span in wharf with arched longitudinal beams (m)
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Table 1 Mechanical property of engineering geological materials

b5 =4 FREEm | ARy | EERHE/MPa | R/ MPa | p/(kgrm™) | 0,/ (°) | ¢ /kPa
n2 TRE IR D I I 2 2.7 0.25 7.50 22.50 1939 300 | 8.0
I IRFE O R 1 I ps 3.1 0.32 5.60 16.80 1 949 30.5 8.0
m2 FREE - IR EIRIE R T 5.0 0.35 3.10 9.30 1827 235 | 105

Vi-1 IRER—IR B A 1+ 2.6 0.34 6.60 19.80 2 031 215 | 415
V4 TR=JREL 3 D 7.9 0.32 12.00 36.00 1 959 355 1.0
V2 IR-IKEk 0 FE+ 43 0.31 8.00 24.00 1929 150 | 25.0
Vi FEg 1 33 0.35 8.00 24.00 2 041 21.0 | 450
V3 JREF 1 BRI IR TR 3.7 0.35 8.00 24.00 2071 235 | 470
V2 At R - — 0.35 7.50 22.50 2061 21.0 | 475
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Table 2 Mechanical property of modeling materials

HrEsFR | MEATR | p/(kgm™) | FPEE/MPa | JARALL v
REER | EEE €30 2500 3x10° 0.2
WEEHE  EERERH | 7 850 2.1x10° 0.3
PIFF . MAF EEBEM | 7 850 2.1x10° 0.3
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Fig. 3 Curve of the ship’s impact force
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Fig. 5 Curve of the horizontal displacement of pile block
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Fig. 6 Stress curves of the upper structure
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