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Application of concrete damage plasticity model in the lock design of soft foundation
SU Chao!, LIU Chong wei', DENG Xr biao', LT Jir song?
(1. College of Water Conservancy and H ydrop ower Engineering, H ohai University, Nanjing 210098 China; 2. Water

Conservancy and H ydropower Survey and Design Institute of Guangxi Zhuang Autonomous Region, Nanning 580000, China)

Abstract: A ccording to the basic calculation structure of a ship lock head on the soft foundation, a three dimensional finite ele

ment model of lock head and foundation was developed using finite element software ABAQUS. The stress distributions of elastic model

and elastoplastic model under the same w orking conditions w ere calculated and analyzed. The tensile stress of the reinforced model was

calculated. Finally, the reinforcement effects were verified based on the calculation results and relevant formula.
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Fig. 1 Overhead view of Head bay

2
Fig.2 Front view of head bay
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Fig. 3 Finite element model of lock head

4 _

Fig. 4 Finite element model of lock head and foundation
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Tab.1 Variations of concrete compression stress and damage factor with inelastic strain

ek N A (%) 0. 00 0.04 0.08 0.12 0.16 0.20 0.24 0.36 0.50 1.00
N 3/ MPa 24.01 29.20 31.70 32.35 31.76 30.37 28.50 21.90 14. 89 2.95
W R 0. 00 0.12 0.24 0.34 0.42 0. 50 0.56 0.71 0.82 0.96

2

Tab.2 Variations of concrete tensile stress and damage factor with inelastic strain
A B WY AN % ) 0. 00 0.01 0.03 0.04 0.05 0.08 0.10 0.20 0.30 0.50
N J3/ MPa 1.78 1.45 1.11 0. 96 0. 80 0.53 0.35 0.16 0. 07 0.04
AR T 0. 00 0.30 0.55 0.70 0. 80 0.90 0.93 0.95 0.97 0.99
3 T NAEAL T3 B [R3E A Fefi ik, JLAEN - 67 50 mmo.
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Fig.5 Displacement nephogram in the vertical direction

6
Fig. 6 The nephogram of principal tensile stress
7
Fig.7 T he nephogram of principal compressive stress
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Fig. 8 Displacement nephogram in the vertical direction
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Fig.9 The nephogram of principal tensile stress
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Fig. 10 T he nephogram of principal compressive stress
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Schematic diagram of the plastic zone

Fig. 11
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Tab.3 Comparison of the maximal displacement values under

differ ent constitutive models

mm

T REIEE o NV O E N VA A AR N VA 22
G R o R - 2.58 8. 69 - 67.5
ST - 2.63 9.11 - 67.91
K F E B e 565 ¢
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4
Tab.4 Comparison of the stress values under

different constitutive models

MPa
JERR -2 1 L JRAR EEE KK FE
bRk RS iRk AT
T mises N JJ{H EOANAK(E IAAKIES
A fsE Y 3.27 5.13 3.25 2.27
I AR AR A 2. 06 1.78 1.77 2. 06
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Tab.5 Reinforcement table
e A v i) 7 JEC AR [N=RE
A e 12436 16936
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Fig. 12 Finite element model of steel
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Fig. 13 Schematic diagram of the plastic zone after reinforcement
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Fig. 14 Tensile stress nephogram of base steel
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