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Method for earth pressure in design of steel sheet pile cofferdam

. 1,2 - 1,2
TANG Jin-song*“, XIONG Bao-lin”
(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China; 2. Key Laboratory of Roads and Railway

Engineering Safety Control of Ministry of Education (Shijiazhuang Tiedao University), Shijiazhuang 050043, China)
Abstract: In order to analyze the earth pressure acting on steel sheet pile cofferdam, the construction practice of deep-water
foundation at Yinghe River Bridge of newly-built Fuyang-Lu’an Railway is investigated. Three-dimensional finite element
model is established considering the interaction among steel sheet pile, internal bracing and soil layer. The values and change
rules of earth pressure are analyzed during the construction process of steel sheet pile cofferdam. The results show that the
surrounding soil does not reach limit equilibrium state during the construction process of steel sheet pile cofferdam. The value
of earth pressure on the outer steel sheet pile cofferdam is between the active earth pressure and the static earth pressure, which
is close to the static earth pressure. The value of earth pressure on the inner steel sheet pile cofferdam is between the passive
earth pressure and the static earth pressure, which is close to the static earth pressure. The earth pressure on steel sheet pile is

suggested to use the static earth pressure because it is difficult to accurately determined under working condition. The
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suggestion will make the design results be safer.

Key words: bridge engineering; steel sheet pile cofferdam; earth pressure; numerical simulation; deep-water foundation
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Fig. 1 Plane arrangement of steel sheet pile cofferdam
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Fig. 2 Section 1-1 of steel sheet pile cofferdam
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Fig. 3 Three-dimensional finite element model for steel sheet pile

cofferdam
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Table 1 Physico-mechanical parameters of soil layers
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o AL 19.1 19.10 9.10 0 22.0 8.10 0.28
@y AT T 19.4 19.60 9.60 34.6 14.3 3.77 0.30
@, i 19.8 19.82 9.82 15.9 14.3 3.45 0.31
@, AT T 19.6 19.76 9.76 37.9 13.1 3.75 0.33
@, i 19.9 20.20 10.20 10.6 23.6 6.60 0.32
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®) % i 20.3 20.53 10.53 6.0 33.7 5.34 0.31
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Table 2 Principal stresses of soil layers and failure major principal stress corresponding to minor principal stress

XF R TN ) o3 IO K 3

T BNVl oN ] /NFERT) o3/kPa KFERJ] 0,/kPa $19 o1/kPa
BT df?&jﬂw%d%a 95.13 193.15 230.40
PNESIVWIIIEENED 123.42 262.02 299.12
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Fig. 4 Earth pressure outside steel sheet pile cofferdam
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Fig. 5 Earth pressure inside steel sheet pile cofferdam
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