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Numerical simulation for mechanical characteristics of
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Abstract: Short anti-sliding pile is widely used as the common treatment measures to landslide, however, its bearing
mechanism is not clear. In this paper, the software of Fast Lagrangian Analysis of Continua in 3 Dimension (FLAC™®)
is used to build numerical model of anti-sliding piles to reinforce landslides with different length, the characteristics of
deformation of the landslide model and the mechanics of the anti-sliding piles are analyzed, and the mechanics to
reinforce the landslide is further revealed. The results show that: (1)the stability of the slope can be increased obviously
with the reinforcement by short anti-sliding pile with different length; (2) with the increase of the short pile length, the
stress of the pile spreads more evenly, and the integrity of the pile and soil is better, the maximum displacement of
slope is reducing with lower reduce rate; (3) The slope destroyed cross over the pile when the ratio of the pile’s free
section length to the thickness of the landslide is less than 0.6; (4) the ratio of the pile’ s free section length to the
thickness of the landslide is suggested to be 0.7~0.9.
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Table 1 Calculation parameters of the landslide model
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Fig.2 Displacement and vector plot of the landslide with different length fo pile
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Fig.3 The maximum displacement of landslide model

WE B 2556 43 A B T AE B B, AR O 70.80.90
cm B, A B 2R TE AR AR 3 AT 5 3 5 iR AL T
PR A7 2R, AT A DR A R o TR e i AR IR
(3R e R AL an & 7 fros o K7 5
7N, WE R I 8 0n 5 SOME B e K S L BTG R pE

4350%105~-2.25%10°
25%100~-2.0x10°
0x105~-1.75%10°
75%100~-1.5%10°
5%100~-1.25%10°
25%106~-1.0x10°

| 10x105~-7.5x10°

| 15%10°~-5.0x10°
10x105~-2.5%105
5x10°~0 X

1.9474x10° (a) TEHES A

-2.4006%10°~-2.0x10°
-2.0x10°~-1.5x10°
-1.5%100~-1.0x10°
-1.0x10°~-5.0x10°
-5.0x10°~0
0~5.0x10°
5.0x10°~7.3686x10°

-2.4146x10°~-2.0x10°
-2.0%10%~-1.5x10°
-1.5%100~-1.0x10°
-1.0x10°~-5.0x10°
-5.0x10°~0
0~5.0x10°
5.0%10°~6.1205x10°

(e) #EK:80cm

50 cm B8 70 2 70 em B, B S R 9 R R B KL H
it 5 R PR e 2 18 T, R 6 48 o 3R T R A

3 #it

(L) Ak T 0 =5 i v O e S MRS E 1, L
Wt A S, AR R AR R T O 2 A >
60 cm I, # PR A TR IR A, R WIR T 0 A Ak iR
B S PTAT Y

(2) B & HE A B 380, Bk Je £ T g o3 A i T 1
B REMEZ 3 DU A S D B b DLAE K S 80 em
I BERSZ g d g AR . B A B0 8 I A 3 [
P AR T 0 SR, 0 98 J6 9 A 91 8 S R il vy 1
PR IL [ R BH 1 BE , 2 o i A A E 1k o

(3) B A 137 7% B AE 1 A8 P 3500 e 35, B O 50
160 cm BF, AR e B AR S 23 00 A7 S [6] D5 )
RS 7™ A, RIVRE A AT S 2 T 2l 9 38, Tl 244 e 4 >
60 cm I, BEAR (1 B B2 PEELAF , RERE T80 KA DL

-2.488%10°~-2.0x10°
-2.0%100~-1.5%10°
-1.5%100~-1.0x10°
-1.0x10°~-5.0x10°
-5.0x10°~0
0~5.0x10°
5.0x10°~6.5531x10°

LY
-----------I

(b) #EK:50cm

-2.4383%10°~-2.0x10°
-2.0x100~-1.5x10°
-1.5%100~-1.0x10°
-1.0x10°~-5.0x10°
-5.0x10°~0

0~5.0x10°
5.0x10°~7.8304x10°

-2.4382x10°~-2.0x10°
-2.0x106~-1.5x10¢
-1.5%100~-1.0x10°
-1.0x106~-5.0x10°
-5.0x10°~0

0~5.0x10°
5.0x10°~6.5998x10°

(£) BEK90cm

B4 BRERIEENDGERE
Fig.4 Soil stress distribution of the landslide

S
(a) fEK:50cm (b) #EK:60cm

(c) #EK:70cm
5 HmHRABERE
Fig.5 Displacement vector plot of the pile

(d) #EK:80cm (e) fEK:90cm



34 R TR

20234F9 H

(a) EK:50cm (b) #EH:60cm

=

(c) HEK:70cm

(d) HEK:80cm

(e) #EK:90cm

6 HEHEERE
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