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Experimental investigation on three-dimensional soil arching effect between
adjacent cantilever anti-slide piles with rational spacing

ZHANG Yong-xing, DONG Jie, HUANG Zhi-yun

(College of Civil Engineering, Chongqing University, Chongqing 400045, China)
Abstract: In manual excavation of slopes two cantilever anti-slide piles are constructed in rational spacing. Through stacking
boulder strips on the top of fill heaped on the back of piles, horizontal deformation of breast boards and soil pressure ratio of
piles to breast board are studied when the breast boards are constructed in front of piles. In order to simulate the excavation
process of soil in front of piles, the boards are taken down from top to bottom after the readings of displacement sensors and
soil pressure cells are stable. The action extents and ranges of direct and friction soil arches are discussed according to the
analysis on regularities of x-direction soil pressure distribution along different levels. The partial slump surface of soil between
piles is measured after the breast boards are taken down. The results which contrast the partial slump surface of soil between
piles and influence circle of three-dimensional soil arching effect testify that partial slump surface is usually located at the inner
of soil arching area between piles with rational spacing. Finally, a simple static penetration device is made for evaluating the
solidity of undisturbed soil on shear failure line of arch spring, and the ultimate thicknesses of shear action are analyzed at
different heights based on the measured penetration curves.
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Fig. 1 Partial collapse of soil between adjacent piles in excavated slope
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Fig. 3 Construction of reinforcing cages for anti-slide piles
2.3 HIWmBFMERRE

TRESEEORBL,  AEBE RIS AR ) RN
EAGHRBNRAE, FINHE - XA BB - A
WIBELE & IS NG oK, 3k aiig BRI “BLE” &
JARREZ B 58. [RIIN, DA AL 2 AR SRR B AR TR
15 RE R SR, BSR4 AR R B 18
mm [ AR, ARCR B, dith ) iR i
AR RS By 2454 MPa, WORLS5 & 3R % Hh 0.45
MPa, B %K 790 kg/m’.

& AHUBBERT L ITHZ R A BT 2B Bt AT
(0, SBUBERT I HZ R, B BT A
EIGT LN, K TS RO 4 B, AEEREY
F MR 550 mm, K 2000 mm, fFH4 BT KM (3
) SHES B, HEA 2 mm [R8k 22 28 1 T LK
AR PR BE R, WL 2 A4 PR

SSEERSA
——

B4 HHIRRREE
Fig. 4 Schematic plan of preloading process
2.4 BURPRRYIE A
UKL ] PR ROV BE AT A0 AR, iRk
HIROH AR RME R R D), I H 2 P2 2

P, A B R BRI AR L. Sk, R T 8
YA PAORRH A X 1 TR LR X 2 SR T KT G
PRBUE (QMD, TARZI 4 IE HE F ik
M. e, TREMEMERSEOLE 1. WA
IR, S ERL.

F1 R EHESH

Table 1 Parameters of soil samples
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Fig. 5 Layout of pressure-measuring device in soil
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Fig. 6 Horizontal deformation of midspan on breast boards
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Fig. 8 Soil pressure of x-direction at span centre of spacing
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Fig. 11 Spatial location of soil sliding surface between piles
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