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Model experimental study of toppling failure
of fully-embedded anti-sliding pile
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Abstract: Based on the indoor-push-pile model experiments, the toppling failure mode and stress deformation characteristics of the
fully-embedded anti-sliding pile are studied. Under the premise of the test similarly relation, the indoor model experiment-pool is
established; and from loading to the toppling destruction of the whole process, the deformations of model pile are observed.
Arranging earth pressure cells, steel strain gauges, concrete strain gauges, and dial indicators, and using a multi-channel dynamic
measuring system to monitor pile strain, the steel strain, the displacement of pile top and the earth pressure, the mechanical
characteristics of the model pile is analyzed. It is shown that, the relationship of load and lateral displacement of the pile top could be
divided into 3 stages. When the anchorage depth is not enough to the monitoring results, the destruction form of the pile performs as a
rigid rotation (toppling failure). The soil pressure of the pile is approximately parabolic. Maximum soil pressure is near the middle of
the pile. The moment of the pile is larger around the sliding surface and smaller at the top and bottom of the pile.
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Fig.2 Arrangement of earth pressure cells
and steel strain gauges (unit: mm)
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Fig.3 Arrangement of concrete strain gauges (unit: mm)
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3 KR Ao B

3.1 LTESSmHE

Kl 5. 6 kG -y Amkiad: Cbk S b+
FE D AR TR F 45235 A7~Al. B7~B1),
HE g R ER CR TR HEM S mE 03 m
ik, L 1D

(D WAL, &Zar B8O PP (A7,
B7) LrFtmikk (B4) ¥4 KN AN
T DA EAEET LR A i BB BTN ]
KIG 2tk (LK 5.,

—&—5kN

—>*—15kN
—6—22 kN
——30 kN
- 60 kN

100 120

H i fE/ kPa

B 5 AR R A EZR A 2
Fig.5 Earth pressures in front of the pile
of different heights

(2) LA L, BEEB K e g AT A3
&, HILAE I oK T 3l S Bt 1)
AR R UATEON A 20 kN 240, BES
s K LRI EHIL T B L 6), 2 JsiiA
AIREA: (EFRRENEL fE g, A eSO A
SR Wi (PN (T Y E ot A M S 1V = 29 | = A
Fdpe KA B2 %3 .

——1kN —&5kN

——10 kN —« 15 kN
—*—20kN —— 22k
——25kN — 30 kN
—#- 40 kN —<— 60 kN
—+—85kN

=%/ m

PO oo—
P—owbLoruxoo

120 100 80 60 40 20 0 -20
H i fE/ kPa

B 6 AR RS EZRN
Fig.6 Earth pressures behind the pile of different heights

DA BE B ROE TR IR A O =4
T FET RIS K AR LA,
KM= AEAs FHWWZ R i HA
A2 AE ISR AERE S AL 1~2 m
by I =B A U A& o AN TR0 A R



2208 b +

Vi =4 2014 4F

I8 BT AR ZE AR, JC O THET ORI
e, HEBSZWHEE AR

U SAHE A D ER s, 1 Y AR ERA A
R0 B3 SRl 2 TS, S AR R B
BN, FETE 3 A BB S T AT ) A J1/E R AR
FHMLLE 0.5k &b Ch AL, EAEKD, =B
IIATIE IEF S LA IR H LA 0.3 Ay Abe SHHIR
BOARE 25 R Wos: IR ARAEON i (1) I,
T ARHE AR BRI E oA, & IR RAL T 8)
LA E2 0.20 Ay Ao 352 BT ORI IR A A2 >
TRETR AT, Ve Al R ) AR T
Sy BN RALHE (R ey, A TR DA 5 e d
R R ER /N RRERIA AR, XA P
PERISERRZ JPIRES, 5 DL B B R A
S O S s W 4 718 18 a7 e L Bl 1 S =
NETMER R S ARYUIE IER AL W R
FFE U PRSP 3Z JPIROL, AT AR ot B &t
%}E[IQ_ZI]O
3.2 HETRALBBHFAE

TS BATBAE T, BHETARE 580 R il
el 7 . AL

(1) BETRR RS B A far 231G RTTge st 3, 25k
BIHaH—, MBZEER /AN 25 kKN ZHT, BE
PRSI 25 KN LU, AETRA A (I I A
g,

(2D WETO FE B iy 2378 A0 1) i 28 K29 530 — 47
LK R LM | BURER/MaE (10 kND {E
M, BEA GRS, IR N It
By B 2 SO HE I R BB B, AR A K.
PERT BT IR 028 2 B, Bl far 210 4k 22389 0
(10~25 kND, HETf % I P3G, RIZ LA
1 BB B3, M BEAE AP HE I IERT R, A
G RAERAS) . ik~ f ks 3 B, Frgkst
A CRrg KT 25 kND, BRI ES R 25 18,

0 20 40 60 80 100
T HAE G kN
B 7 BT SR ECR Lk
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under different load levels
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