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Synergistic support mechanism of prestressed concrete sheet-pile with crown beam
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(1. School of Civel Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Key Laboratory of Underground Engineering in Colleges and Universities in Fujian Province, Fuzhou 350118, China)

Abstract; Taking the lake bank support project as an example, based on the finite element simulation, the in-
ternal force and deformation of the support structure, surface settlement, foundation pit uplift and soil pressure
distribution were studied. The anchorage form of the pile top and the embedded depth of the sheet pile were dis-
cussed, and the working mechanism of the sheet pile crown beam support system was obtained. Results show that
the pile-soil interaction mechanism of sheet pile crown beam retaining system is similar to that of anchored sheet
pile; the deformation of the pile is the bulging in the middle, and the active soil pressure is distributed in R
shape ; the anchorage of pile crown beam and the embedding effect of pile bottom are important factors affecting
the support performance of sheet pile; the optimal embedding depth ratio of sheet pile is 0.69 ~ 0.79. The re-
search results can provide reference for the design and engineering application of sheet pile support.
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Fig.1 Engineering geological profile (unit: m)
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Fig.2 Schematic diagram of finite element model
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Tab.1 Mechanical parameters of soil and
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Fig.3 Distribution law of foundation pit uplift
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Fig.4 Variation law of surface settlement behind pit
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Fig.5 Variation law of lateral displacements of pile
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Fig.6 Internal force distribution law of sheet-pile
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Fig.8 Nephogram of transverse deformation of sheet pile
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Fig.9 Variation law of lateral displacement of sheet-pile
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Fig.10 Bending moment variation law of sheet-pile
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