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Safety and Stability of Cofferdam Under Effects of
Rising and Falling of Water Level and Tide Level
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(1. China Railway First Survey and Design Institute Group Limited Company, Xiamen 361001, China;
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Abstract: In order to analyze the safety and stability of coastal area cofferdam under the effects of the rising
and falling of water level and tide level, basing on the engineering example of Jimei Island Station of Xiamen
City, applying the seepage theory of unsaturated soil of Plaxis finite element program, and using the finite ele-
ment strength reduction method, the safety and stability of cofferdam under the effects of different rising and
falling speed of water level and tidal level circulation is carried out, the mechanism of the influence of water
level change on the stability of cofferdam is analyzed through the change curve of safety factor of cofferdam.
The results show that the safety factor of cofferdam decreases when the water level rises, and the faster the
water level rises, the greater the reduction rate of the safety factor of cofferdam. There is a critical water level
drop rate when the water level drops, the critical water level drop rate is 1.0 m « d~ ', when the water level
drop rate exceeds the critical water level drop rate, the safety factor of cofferdam first decreases and then in-

creases, when the water level drop rate is less than the critical water level drop rate, the safety factor of coff-
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erdam increases gradually. The safety factor of cofferdam increases at low tide and decreases at high tide, the
greater the tidal amplitude, the greater the increment of safety coefficient of cofferdam increases. the increment
of safety factor of cofferdam between two adjacent cycles gradually decreases and tends to be stable with the in-
crease of cycle times.

Keywords: cofferdam; safety and stability; rising and falling of water level; tide level; safety factor; numeri-

cal simulation
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Fig. 1 Cross-section diagram of standard section (unit: m)
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Fig. 2 Finite element calculation model Fig. 3 Finite element mesh division
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Tab.1 Physical and mechanical parameters of soil
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Fig. 4 Setting diagram of model initial water level Fig.5 Setting diagram of model maximum water level
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Fig. 7 Comparison of pile curves
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