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Abstract: In the traditional stereo-mechanical method based on the collision resilience coefficient,
the energy loss caused by pile foundation collision is not considered in the analysis of settlement
and displacement of building pile foundation, resulting in low accuracy and reliability of the anal-
ysis results. Therefore, this study proposes an improved Kelvin settlement analysis method for
building pile foundation collision to solve this existing problem in the stereo-mechanical method.
The Kelvin model is established with linear damping to analyze the damping of the pile foundation
during the close and rebound stages of collision. The pile foundation collision is then transformed
into the vibration of a single degree of freedom system. The vibration model is established to real-
ize the effective calculation of relative settlement velocity and relative settlement displacement of
the pile foundation. The maximum settlement displacement of the pile foundation is calculated
based on the conservation laws of energy and momentum at the initial and end moments of the

pile foundation collision settlement. The results indicate that the proposed method can improve
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the accuracy and reliability of the settlement analysis of the ground pile foundation.

Key words: near-fault pulse-like; earthquake; building; ground pile foundation; settlement

analysis; damping coefficient
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Fig.1 Stereo-mechanical collision model
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Fig.2 Diagram of relative settlement displacement of collision

settlement analysis for building pile
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vibration model of a single degree of freedom system
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Table 1 The peak settlement response value of building pile foundation obtained by three methods

- . . 2R S ST A il Kelvin €57 Hb bk 2 i N

VLR SRR e BRI 517 7 1% R W 4 B7 J7 ATk
b A FE A B R 2 I UURE A S / em 29.2 28.98 28.36
HiATE L At 14 25 A B VTR AL B/ em 19.87 18.18 17.68
AL A I EE / (m e s ) 41.15 41.31 41.82
A I Bl R 2 2 ) TR RS AR AR N/ (mo» s %) 96.85 131.42 119.11

+ — Rk
8T — — MR
------- Kelvin/> 4 /7 i
7 r
e +..\.,~ -

@ 6 e ';\ , \ ‘7":\.__/ \ /
[ /\ A R g
E 5 e / \ , AV
= /
L4 -7 N
2 /
AR
2 /

2F /

/
1ry

T2 3 4 5 6 1 8
e 5

B4 APk 5 AT U RO R B L

Fig.4 Time for analyzing the settlement response

with three methods
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Fig.5 Settlement displacement change obtained by the

method in this paper
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Fig.6 Settlement displacement change obtained by Kelvin pile

foundation collision settlement analysis method
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