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Instability and Deformation Mechanism Analysis and Treatment Design of

Cutting Slope under Complex Conditions

Wang Ruichun Wang Xuetong

(Guangzhou Municipal Engineering Design and Research Insititute Co., Ltd., Guangzhou 510060,Guangdong, China)

[ Abstract] Taking landslide treatment of an expressway in Huadu, Guangzhou as an example, the instability and deformation

mechanism of bedding cutting slope with soft interlayer and multistage sliding surface was analyzed, and the stable state of slope was

determined. On the basis of the emergency treatment of gravel back pressure, combined with the back pressure body, limit equilibrium

method and finite element method were used to analyze and calculate. Considering all kinds of restraining factors, the comprehensive

treatment measures of prestressed anchor cable and circular anti-slip pile were adopted. According to the monitoring situation during

construction and operation, the landslide treatment is effective.

[ Key words] soft interlayer; multistage slip surface; cutting slope; landslide; circular anti-slip pile; back pressure emergency

treatment
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XTI AT IR A, TER TS24 40 m o7 8 A
FBIBE | P 7 I K10+720—K10+820 41 3% 35 JiE)
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T AR BT

R4 255 — AR YA i E/MPa bEL/NEAY
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ST B D & 3-2-1 19.5 19.8 10 7.5 130 0.24
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DXZ, m
+3.686x107!
+3.455%107!
+3.225%10°!
+2.994x107!
+2.764x107!
+2.534x10°!
+2.304x10°!
+2.073x107!
+1.843x10°!
+1.613x10°!
+1.382x107!
+1.151x10°"!
+9.215x107?
+6.911x107?
+4.607x1072
+2.304x1072
+0

8 MERNAK B EE
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{F +2:280x10°2
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H —7.190x102
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~1.666x10"!
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SR IO 8 2 I, 320 3 SR A 5 U7 97 A8 A e K
ST AE A ULIE 10, & 11, IEIFRATE 1, 54
TITETAR EE, ety B9 SR B DI AE KR dis ), e KRBT
BTGNS/ T 29 18%; Fe R Y LI AL 4 vh T3 THI
Hh e R e b ) AR I B B O, H R R 2
0.1 ~ 0.3, AL ELAL, VLW BT I ARSI 58 2 I T 45 it 4
T W RAEH]

PEXZ,
+6.575x1072
+5.289x1072
+4.001x1072
+2.714x1072
+1.427x107
+1.403x1072
—0.147x107?
—2.434x102
—3.721x102
—5.008x102
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—7.582x1072
—8.869x102
—1.016x10"!
—1.144x10™"
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10 MERAKEHHYINE = E

T J 321357 7 8% s i) 2 % 2 P LI 12,
K130 MBI AT Y, STiAEAE UK AL R 15
70 mm, FER T2 R BOETHRLUR, (B 2 ME
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BT SCRIEE, Al LI ARSI AT A R G T
ST LR BRG], WA AR R I it BT A28 1
IRV V222 =W/ NI B PO Aok % 7 S 9 W P ST 1 2
FRIZK, 38 R T A A S A AR 0 2 A
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+3.838%1072
+3.598x1072
+3.358%1072
+3.119x1072
+2.879%x1072
+2.639%1072
+2.399%1072
+2.159%1072
+1.920%1072
+1.680%1072
+1.440%107!
+1.200x10°!
+9.604x1072
+7.206%1072
+4.808x102
+2.410%1072

, +1.176x10*
11 MERAEEREINERE

DX, m
o @ +2.156x1073
—2.877x1073
7.909%1073
1.294x1072

2.804x10
330710
~3811x107
—4314x10>
4.817x10°
532110
5:824x10°
~6.327%10>
6.830x102

L B -7.334x10°
LB _797x107

12 MEGEGEKEAEEE
DZ, m

+2.330x107?
+1.415x1072
+5.006x10°3
—4.141x10°3
—1.329x10?
—2.244x107
—3.158x107?
—4.073x107?
—4.988x107?
—5.902x107
—6.817x10°2
—7.732x10°?
—8.647x107?
—9.561x1072
—1.048x10"!
—1.139x10!
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HRAE F RS, B R I I6 BRI (I
PRI LA 14):

(DFE— 2 RN B W SRR
i —dL 53E, 150 5T; B [ A 2 N T A R ER A
K 32 ~ 43 m, SHFE BUKEE 8 m, 8 i 1R (] [a] 2
3 m, W 1 400 kN, S H 320 kN, £5fLid 2
th, R TR TR R, SR TN B R
WHERKTZ,

(2) TRl A B T 2, B TR 5
ARZS, IR T2 FE, 45 G it T250F, Bk
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FABEZHEAE, TR R AL.

G FEFIRPITERE ST, T HEZEMUR T, K
AR B RFAK 2.5 m, T —H3 = A 5 mAt,
FEEHZIYE 2.5 m, MFEF-EE 13 m, #5200,

(4) s s X3 R FH 2T AR i e SR B b . 1
ETIREE, 705 2 m A1 6 m, BEFTRAE 10 ecm.,

(5) DA ) A Al T oA, e AP S XU

JZ 4 m, 3 19 4, PUIEER AR STECATIE C, M40
W 3 By ¥R B T M YE ) ( GB/T 38509—2020) 55
10.3.1.7—%F 10.3.1.10 AT BCAI T3 . Z B4R Al
B0 1200, 52 AR [0 f 65°, 8 A T AH X A
FRAZ R IX R & M 0.53, 11 R 17 A 2 A 1t
THE R 18733 MPa, SZH7 X & ¢32 87 3 #2131,
15 90 2R IX VT 932 95 11 AR, Hfth X ik B
$32 FE A 16 LK 15).

250 <34>  BOUGIRFR B

E 14 BRAERIHENEREE

$32@115 mm

$32@170 mm

“ $2200°

120°
AR
$32@150 mm

B 15 st a ik miEsmE

(6) 44 - M it ARl 7 A5 B A A 4, SE it
TAFEULE 2.5 m @ ERE . T HRAEERE
IS S BT AEZ [0 A 29 50 em A2 B, SR
C20 F [ 52, o AAT LA SE 3 A48 A, EL T
WA BRI RN ST o ARG TS, i 140 em.

(DIFBRIE-5, 1 BRAERT L, 3 TR i k.

(VB HEAKI KA o AERETROL B B —HE
MK AL, 1K 40 m, [EHE 6 m. SRIE: B AL T 4E

HEZE SR TR C R TR4E, SE THRA I

16, ARt T Az 5 R R R A7 4% W I B
(WL 17— 19), 150 2L 7K S LTI &
Ak, B 3FLIER T B 8 mm H7KE(7 2,
B TR ToAAk, R A2 40 mm, /N T
A S R R4, IR PR L 4 T 5 28, SR 3 T
B HR,

E 16 BHIEER TE
WZAKPAH/mm
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_14 L
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6 it

(1) Z AR R T T 7K B 2otk
SR OB 0, KR S 1A, i — T R4S
LSRR WHARER 7 NS AL RR A, KRR, 1R
N RAGER, gk s — IR WS e B 7,
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