3355 43 = +
2012 44 H

Rock and Soil Mechanics

VA 2 Vol.33 No.4

Apr. 2012

XEHE: 1000—7598 (2012) 04—1227—06

ETHET

45, A

CLATT R

P 1B B T ) A e 5% o T ) A4

%2,

2 1 -~ 1
RKed ', £ T

S TRERESLHT, BUM 310058; 23 T oK%

A TR, BN 310018)

W B DU I BOR s R Nt seili gy, SR G . RER S L A, AR ORES [ )

W TRARIN T3 3 A o TH ARSI R BY V) BEARBRE VE o A3 50 2R S Bk Ax B BHL ) Pr e 24 o A (B e
FENT Tt LA R

XS PRI AN Rl 5 L R AT RE R T

e TR, 2

» LUWE S SPEAR T RE D 215
SR BoR, BERAR L S B D) Al R R IR

SEMARE S IRAR N ) ISR R 3R o AR RE AL 1 IO R S B OB Pt e R N

X B TiE BN,
T ESHEE. TU4T3

MU

B A

SCERBR RS

Simulation of post-installation residual stress in
preformed piles based on energy conservation
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LIU Jun-wei'» YU Feng”, ZHANG Zhong-miao', WANG Ning
(1. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China;

2. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Installation of a preformed pile gives rise to residual stress locked in the pile. Such stress is difficult to be measured in-situ,

hence little focus has been paid on its significant effect. Alternatively, a simulation approach is put forward in this study by

incorporating the principle of energy conservation. The proposed model adopts assumptions that the load transfer behavior along the

pile-soil interface is ideally elastoplastic and the distribution of residual friction resembles a folded line. By looking through the

physical process of pile penetration and rebound, the energy equilibrium equation during pile installation is established on a primary

consideration of the elastic deformation energy of pile. Parametric studies show that the ratio of pile length to pile diameter and the

interface shear friction are two key issues affecting pile residual stress. The rationality of this model is assessed against the measured

post-installation residual stress of a full-scale pile.
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Fig.1 Sketch of construction process of preformed pile
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Fig.2 Sketch of loading and unloading process
on pile shaft resistance
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Fig.3 Sketch of loading and unloading process
on pile-tip resistance
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Fig.4 Distribution of ultimate friction and residual friction
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Fig.5 Influence of pile length on residual stress of pile tip
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Fig.6 Influence of elastic modulus of pile shaft
on residual stress of pile tip
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Fig.7 Influence of pile cross-sectional area
on residual stress of pile tip
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Fig.8 Influence of pile cross-sectional circumference
on residual stress of pile tip
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Fig.9 Influence of SPT-N surrounding pile tip
on residual stress of pile tip
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Fig.10 Influence of pile-soil interface friction angle
on residual stress of pile tip
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