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Simulation analysis of finite element on stability of bedding rock
cutting slope supported by anchor structure

GONG Wen-hui, LIU Tao, HUANG Yan-hong

(College of Civil Engineering and Mechanics, Huazhong University of Scienceand Technology, Wuhan 430074, China)

Abstract: Based on perfect elastoplastic constitutive model and Drucker-Prager yield criterion, and using ANSYS software and finite
element numerical simulation technology, a finite element analysis model for bedding rock cutting slope is established. The stress,
deformation and stability of the bedding rock cutting slope before and after supported by anchor are simulated and analyzed for the
high bedding rock cutting slope engineering from Baishiping to Langping in Yichang to Enshi highway in the HU-RONG national
main trunk. The analysis and comparison indicate that the maximum displacement of the slope at critical state is reduced ; the friction
force on the most dangerous contact surface is increased; and the stability coefficient is raised when the slope is supported by anchor.
So the stability of the bedding rock cutting slope can be improved to protect the slope from bedding sliding.
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Table 1 Caculating values of parameters of bedding slope

FOR #1k IV e Wk ¢ Ik o
1 5% AR YN E R 2.5 0.35 1.5 15 22
2 55 RAL 2 2.6 0.25 9.5 1000 32
3 BT 5 ARTE B X 2.6 0.30 6.5 1000 35
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Fig.1 Anchor disposal in slope surface

4.3 HERSHTERLT

FEIZ A s ST 3 AR R g PERSEAUL B, %
TR LI A R RGE

(1) THHCEARIN A TGRS TN, 255
Y 1 A2 ) e AR 3 5

(2) AN REHN T HSEM, R A i =
fIsem, TSR 5 R B BN AR R A N )
B2, [N A S KRBT 0

(3) K=MK 6 dixin, ZeltREfs
oA

(4) BWEE 2 AT ) A5 R i, B
AR JZ (02 ELREE S R TR 75 15

(5) HAF AR B2 AL D) ) 3k
By ) B ARGTRE I, a E R ETZ T 1 K
AR D

(6) RN T, Al b5 S F
WAL TEANR AT, VR AR R A TR A AR
AN R DAL A ) o

X G2 2 A B S8 v A A T 472 D AR A BB AT
i), N ANSYS 20T A3 T AR TR A€
PR FRAU T M o A BB AT 5 2 57 075 LT
Rt lEl 2 Ak 3 fros.

A8 2R 5 KA I o0g b T R R AT T BE IR TR A AL
BAN, AR EORRE T SRR — Sk, e
5376 18 T AETLITTHZ L R Ao AR B A 42 A ) ) 4
T SEBRA FHF AL T 1 R MRS EL T2 I 1122
AR, BRI SR B AR A S A
WD AT EAEH], ANEEIME X ANE, ’AAA
AFTATRR R . TR

FHITHEN IR IZ A R, WO R = A R
BTG R R S LA v SRS B o A ] e A
T XA A A B R X A X
AR DA A #E Rt TT . 4 T A S SN X Y
AR DX R EAARDL , SAE 55 n [ AR SRR A A
T ] DR3P P s B3k AT T s A B

S
SRR
SO
vy, “%‘3&%‘4
XRER

55-

B2 JHER RGP R

Fig.2 Slope simulating analysis model after excavation
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Fig.4 Total displacement of slope after
excavation (unit:m)
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Fig.6 Horizontal displacement of slope after
excavation (unit:m)
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Fig.7 Horizontal displacement of slope after
laying anchors (unit:m)
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Fig.8 Friction of the most dangerous contact surface
after excavation (unit: Pa)
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