55 39 45 1
2011 4E 1 H

Al 3% Ok 27 2 (A R R O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 39 No.1
Jan. 2011

NERHES. 0253-374X(2011)01-0001-06

DOI:10.3969/j. issn. 0253-374x. 2011. 01. 001

M3 AE A T 4 [0 52 1y AR R R BUE ST

WeE F2, R EN Fhpett, T o%
CLTIWEAE: - Bl F TR AL S0 I 2000025 2. VA% 0 FAESLS TRER . FiF 200092)

FEE . MR TRIFHE5 R0 T AARN0AS X408 St ) 52 i 7 1 7K
RS TEAPEAR AT e S5 7™ A 7 T 52 M o 0 T3 — [B] 730 T3 ik
ZIRTHIWFEE . R A R 243 84 FLAC 3D(fast Lagrangian
analysis of continua 3D) #E47 437 » 158§l 0] 52 faf M 7E A0
AR T MRS A AS TR Rt T 8 404 T R B Lk S NI
FEUA AT R 20 s 0 T B S RE PR BB 43 B 2 W1 L 42
U 1) g A RN 1) - ARSLAEFE G AR Tl 1) iy 28 1% 184 sl 3
A 1] 57 % 8 A8 5K, Yo A7 B A8 T R4S 4 A o I i Y 2 el T
SR B M BE LA R A T 249 B 4 At 2 o 149 32 ) R e 7
AN R RR BE I 52 78 TR S e b 37 DA SE J AL

KA B2 AT AL LA BRI BUE DT K
HESES.

TU 473 XHERFRIREG . A

3D Numerical Analysis for Behavior of Axially
Loaded Pile Subjected to Lateral Soil Movement

YAO Guosheng*+* , LIANG Fayun'-? , LI Jingpei'-? , YU Feng"-2
(1. Key Laboratory of Geotechnical and Underground Engineering of
the Ministry of Education, Tongji University, Shanghai 200092, China;
2. Department of Geotechnical Engineering, Tongji University,
Shanghai 200092, China)

Abstract: The construction of underground works or tunnel
excavation will lead to the displacement of the surrounding
soil. Lateral soil movements and load mostly have a negative
influence on the bearing characteristics of axially loaded piles.
The finite difference software FLAC 3D is adopted to analyze
the behavior of axially loaded piles subjected to lateral soil
movement. The effects of soil strength, pile bending stiffness
and pile head constraint on the response of pile are analyzed.
The results from the numerical analysis show that the increase
of the lateral soil movements and/or the axial load will greatly

influence the bending moment and deflection of the axially

Wk H 3 . 2009 - 08— 19

loaded pile. The behavior of the axially loaded pile is also
affected by different soil strength, pile bending stiffness and
pile head constraint. Therefore, the coupling effect of lateral
soil movement and axial load can not be ignored in practical

pile design.

Key words: axially loaded piles; lateral soil movement;

coupled behavior; numerical analysis; bearing capacity
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Fig.1 FLAC 3D model geometry

x1 MRSHE

Tab.1 Mechanical parameters of materials
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Fig.2 Mode of lateral soil movements
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Fig.3 Comparison of pile deflection in Ref.[6]
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Fig.4 Comparison of pile bending moment in Ref.[6]
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Fig.5 Effects of axial load on pile deflection
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Fig.6 Effects of axial load on pile bending moment
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Fig.7 Effects of lateral soil movement on pile deflection
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Fig.8 Effects of lateral soil movement on pile

bending moment
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Fig.9 Effects of soil strength on pile deflection
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Fig.10 Effects of soil strength on pile

bending moment
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Fig.11 Effects of pile rigidity on pile deflection
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Fig.12 Effects of pile rigidity on pile

bending moment
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