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Experimental Research on Bearing Behaviors of Composite Foundations with

Stepped Cross-Section Pile and Uniform Section Pile under Cyclic Loading

Wu Yongjie, LiulJie, Chen Yan, Wang Wei, Wang Qinfu, Wang Ning
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: To study the work behavior differences of the composite foundations with stepped cross-section piles and
uniform piles under cyclic load, conducted indoor contrast model tests on the composite foundations with 9 stepped cross-
section piles and uniform section piles, analyzed the influence law of cyclic loading numbers on the permanent settlement
and the pile-soil stress ratio of the composite foundations with stepped cross-section piles and uniform piles, and studied
the strain distribution law along the piles under cyclic loading. The results show that the settlement rates of stepped cross-
section piles and uniform piles are comparatively large at first, with the increment of loading times, the settlement rates
decrease gradually and tend to be stable. Under the same loading conditions, the settlement of stepped cross-section piles
is significantly less than that of the uniform piles, and the former tends to be stable firstly. The pile-soil stress ratio
decreases with the increment of the number of loading, and the reduction magnitude is very large at first, then decreases
slowly and tends to be stable. Under the same conditions, the pile-soil stress ratio of stepped cross-section piles is greater
than that of uniform section piles, and the former tends to be stable firstly. For the stepped cross-section pile, the upper and
lower section respectively emerge a strain peak value, and the upper pile strain peak is greater than that of the lower pile.
And the uniform pile only emerges a strain peak.
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Table 1 Physical and mechanical indicators of soil
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Table 2 The geometric parameters of cedar pile
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Fig. 1 Layout of strain gauges
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Fig. 3 Schematic diagram of cyclic loading
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Fig. 4 The relationship curves of settlement and
cyclic loading numbers for different piles
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Fig. 5 The relationship curves of settlement and
cyclic loading numbers for different piles of location
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Fig. 6 The relationship curves of pile-soil stress ratio and

cyclic loading numbers for different piles
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