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Dynamic response characteristics of large diameter variable section

single pile under the coupling action of pile-splinter soil layer
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Abstract: In order to investigate the dynamic response law of concrete-filled steel tubular composite single pile with large diameter

and variable section under different types of seismic waves, 5010 wave, 1004 wave, Kobe wave and El-Centro wave with ground

motion intensity of 0.15g were selected through indoor shaking table test relying on Xiangan Bridge project of Xiamen Second East

Passage. The pile acceleration, horizontal displacement, bending moment and pile foundation damage of large diameter variable

section concrete filled steel tube composite pile are studied. The test results show that the dynamic response characteristics of large

diameter variable section concrete filled steel tube composite pile are different due to the different spectral characteristics of different

seismic waves. Pile top acceleration maximum, pile top horizontal displacement maximum and pile bending moment maximum are

the maximum under 1004 wave, and the minimum under Kobe wave. The maximum bending moment of pile body did not exceed

the designed flexural bearing capacity of pile foundation. In the design of flexural bearing capacity of pile foundation under the action

of earthquake force, the design of flexural bearing capacity at the interface of soft and hard soil layer is emphasized.

Keywords: large diameter variable section piles; shaker test; collapse site ;dynamic response
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Tab.1 Technical parameters of the shaker
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PN RIE 30t
5 K R W £ WX, YR 1.0g; 217 0.7g
o R A P R AE X, Y[ :50 em/s; Z 17 :40 cm/s
e KA W {EL X, Y] : 80 mm;Z i : +=50 mm
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Fig.2 Schematic of the model box

Ce=1/3.5. ZEH 7% JEAE B HE W B T0C B 100 kg 19
N TR, 45 B AL H B & 2 o, Ho )L
T F 5 A B sl Ay = A AR 4,

F2 ABRYESHUEH
Tab.2 Similarity constant of test physical quantity
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Tab.3 Physical and mechanical parameters of soil mass
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Fig. 6 Model soil screening
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Fig.8 Layout of model piles and test elements(Unit:cm)
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Tab.5 Maximum pile top acceleration and amplification

factor
. o0 Jom 2 g o0 Jom 2 B
T ey
5010 i 2.57 1.71
1004 i 2.82 1.88
Kobe % 1.74 1.16
El-Centro 2.43 1.56
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Fig. 19 Fourier spectrum of pile foundation
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