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Behavior of pile groups subject to excavation-induced lateral soil movement
HAN Ai-min®, XIAO Jun-hua"2, MEI Guo-xiong"

(1. College of Civil Engineering, Nanjing University of Technology, Nanjing 210009, China; 2. School of Civil Engineering, Beijing
Jiaotong University, Beijing 100044, China)

Abstract: Three dimensional finite-difference program of FLAC®® was applied to study pile groups behaviors due to
excavation-induced lateral soil movements, including two piles in a row parallel to excavation slope or in a line perpendicular to
slope, four-pile, five-pile, 3X2 and 2X 3 pile groups. Comparing the response of a pile among pile groups with that of a single
pile located in the same position on slope, the interaction effect in pile groups had been found. Namely, when piles were

arranged in a row parallel to slope, the interaction effect between piles was insignificant, while in other arrangements, the
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existence of either a front pile (a row front piles) or a rear pile (a row rear piles) could all reduce the displacement and
maximum bending moment of the adjacent pile, and when a pile was located in groups with small space or among a number of
piles theoretically, and verified by a practical project.

piles, the interaction effect would increasey significantly. These conclusions were explained by arching effects of soil between
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Table 1 Parameters of soils
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K/MPa G/MPa c/kPa ol ) pl(g-cm”™) /m

O kGt 9.93 3.06 333 11.3 1.8 5

@i TR+ 3.33 0.71 11.7 5.3 2.0 40
@A 12.50 5.77 0.00 35 2.0
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Table 2 Parameters of pile
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W R 2 GPa 30
ME /B 0.2
R AR m? 0.2025
FRABE P m® 6.833X10°°
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B4 B RS S R MPa 3.63
B34 7 0 R P degree 23.70
BY 1) 3%E 4 B W N/m 1.32x 108
V) S B B 2R e P MPa 3.63
V5 i) 2 S R I S degree 23.70
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V5 i) A S P N/m/m 1.05x 108
JE K m 1.8
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Fig. 1 Piles in a row parallel to slope
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Table 3 Arrangement of pile group and test code
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Fig. 2 Comparison of deflection of pile top
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Fig. 3 Piles in a line perpendicular to slope
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Fig. 4 Response of four-pile groups
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Fig. 6 Response of pile group with 3 X2 piles
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Fig. 7 Response of pile group with 3X2 piles
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Fig. 8 Four kinds of pile group arrangements
AP T I 2] ) g 28 7K P A AE W3R 4
& 4 HEDURALE WA
Table 4 Displacements of pile top
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P5 30.0
P6 30.0
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