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Research on anti-slide mechanism and reinforcement
effects of continuous pile-plug structure

ZHENG Xuan"? ~KONG Ling-wei’

(1. Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China ; 2. State Key Laboratory of Geomechanics and Geotechnical
Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Continuous pile-plug structure is a new-type anti-sliding structure, with the combination of function of shear plug and
slide-resistant pile. The FLAC™ numerical modeling program is used to model the relationship between continuous pile-plug
structure and landslides. The result shows that, the internal anti-sliding mechanism of the structure can decrease shear deformation,
reduce plastic zones, block slide displacement, mobilize rock-soil resistance; and the external mechanism is the reinforcement effect
and retain function. In general, continuous pile-plug structure works under complex stress state with bending moment, shear force and
axial force, and the internal force deformation distributes continuously and balanced corresponding to continuous rigid-frame under
balanced force. Continuous pile-plug structure solves the limitation of monomer structure and behaves better in slide resistance and
reinforcement of landslides. It improves the safety margin of mass movement stability significantly and has wider applicability in
landslides management project. The continuous pile-plug structure is applied in Houzishi landslide control engineering, which is the
most complex geological hazard control project in Three George reservoir, and obtains good governance effect.
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Fig.1 Typical continuous pile-plug structure
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Fig.2 Numerical model of landslide and structure
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Table 1 Physico-mechanical properties of landslide
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Table 2 Parameters of continuous pile-plug structure
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Fig.3 Nephograms of shear strain increments of landslide
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Table 3 Shear strain increments in different locations of
sliding zone(average value)
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Fig.4 Nephograms of displacement of landslide
in X-direction
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Fig.5 Distribution of plastic zone of landslide

BB ORI A R AR AT R e d, i
K BY I AR 3 1 (1) oy AR A — 2L

VB G AL, A DX S B e A D
7R BA TR IR R 38%, AT S R i 30 ey 3k
BAITCAATAR A B A, RS AL A B DX I e
IAVE R TCR KO R, o Sy L SRS b
HH 62% FFEA 26%, 1M X SBB SE H p Hoo )
SEASAL TR, WIPEX AN TS, WX
SR X B TR HARE S SO S LR, W
ka2 ARSI

FRA LR oA T S, T A B A A T A K
S A AR N PR, DN B DI R G,
NI BEARG T 3 3 RSP X R PR S, R A A 454
e DX PR AR R 2 Ak T R Y T AR TR
A, AT REE s T HiEfe
3.4 WHBEZERH

Bl 6 AARBE B E S AT, R
PIRE T B ) I AR 224 R BB FROR A e KB
o AR 38 B R A SR AR A A X Bl o KA RODR 2 5 X
S8 b KB 1A 1 e (I R A T 5 X 38 e K KT A%
EHET T 400k, W3k 4 PR, HEBUEFRASRIK
AL IEAT S B .

AN 5 AL FRAL 5 KA 4 AR L ) e 3 R e 22 4
REoy 0 1.03 F101.27, 3RO BEE S5 R n] R 2 0H 5
(PRI VER, ARt e 7 g m.

PRBRARA TN, WA SE R4, M X 3
BTN ERTFRATFNIBIIARBESX, HKE
AR BN, Wik 4 Fos, WA AR
F DR IR A B DI AR LA, 1 S DX B 1) AR T AR
BN, R B A S SRR DX IR T S T Xk
FATCIA B Jit HROTR A S5 N AR R S IR o 6 Y 1



2620 b +

VA 2 2014 4F

| I
0 200
{7 5% 4 /mm
e KB AR R
0.0x10°
2.0x10°
4.0x10°
6.0x10°
8.0x102
1.0x10"
1.2x10"
1.4x10"!
1.6x10"

LAFRHN 1.03

(a) N4ty

| |
0 500
{7 5% 4 /mm
e KB AR R
0.0x10° |
3.0x10°
6.0x10°
9.0x10°
1.2x10"
1.5x10"
1.8x10"

BARRECN 127

(b) BELH

B6 WHBRERE
Fig.6 Safety factors of landslide
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Table 4 Shear strain increments and maximum horizontal
displacements in limit state
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Fig.7 Internal forces of continuous pile-plug structure
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