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Study on the bending performance of secant pile retaining wall
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Abstract: The bending performance of the secant piles is crucial to the design of foundation pits. The mixture ratio of
ultra-retardation concrete was determined in accordance with the requirements of strength and coagulation time by laboratory
tests. Through model tests, the bending performance of the secant piles with intercrossing of reinforced concrete pile (RCP) and
plain concrete pile (PCP) was studied and the mechanical behavior and the effect of PCP on the bending capacity of secant piles
at different stages from elastic to plastic state had been achieved. Furthermore, the bending performance of secant piles in

different cases had also been evaluated through field measurement of the stress of steel and displacement of the pile. It was

shown by in-situ tests that it was reasonable to take the effect of plain concrete piles into consideration in design.
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Fig. 1 View of secant piles
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Fig. 2 Loading model of the bending test

Fig. 3 In-situ loading of the bending test
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Table 2 Results of bending test
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Fig. 5 Deflection vs. load curves
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Fig. 6 Flexural rigidity vs. load curves
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Fig. 7 Contribution of bending moment in reinforced and plain
concrete piles
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Fig. 8 Height of compressive zone vs. load curves
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Fig. 9 Crack development and equivalent cross section
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Fig. 10 Calculation of inertia moment of plain concrete pile
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Fig. 13 Profile of secant piles
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Table 3 Contribution ratio of bending moment in different cases
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Fig. 14 Measured moments of the pile
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Fig. 15 Horizontal crack of plain concrete pile
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