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Abstract: Five working conditions of model tests on the inclined retaining piles in a foundation pit are simulated respectively
by means of the numerical simulation software FLAC®P. The variation laws of the horizontal displacement of pile top and the
bending moment along the pile shaft with the excavation of the foundation pit under different supporting patterns and pile
arrangements are obtained. The bearing behaviors of the inclined retaining piles under different working conditions are
compared and analyzed. The research indicates that the results of the numerical simulation basically agree with those of the
model tests, which verifies the reliability of the conclusions drawn from the model tests and the superiority of the inclined
retaining piles to the traditional vertical retaining piles in the foundation pit. This research provides theoretical basis for the
popularization and application of the inclined retaining piles and offers certain references for their design and calculation.
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Fig. 1 Sketch map of calculation model
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Table 1 Working conditions of model tests

T S EA ] B XABE RHEE AHEGIA
Eike Bk /mm SAUR BR 1)
1 B 48 13 0 0
2 R 48 13 13 10
3 R 48 13 13 20
4 RELE 48 13 7 10
5 REAZR 48 13 7 20
<2 MR H
Table 2 Material parameters

. A . A EEAE S FES
R R MPa THFALL ©) kPa
ARG 25 0.32 35.2 0
FYPHEPVC B 300 0.36 — —

JEFE(RR) 5000 0.3
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Fig. 2 Variation curves of horizontal displacement of pile top
under different inclination conditions
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Fig. 3 Variation curves of horizontal displacement of pile top

under different pile arrangements
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Fig. 4 Variation curves of bending moment along pile shaft under
different inclination conditions
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Fig. 5 Comparison of bending moments among vertical piles in
alternation arrangement and retaining piles in wholly
vertical and inclined arrangements
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Fig. 6 Comparison of bending moments among inclined piles in
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alternation arrangement and retaining piles in wholly

vertical and inclined arrangements
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