FalE FIW
2019 4E 9 H

# + 1T
DOI: 10.11779/CJGE201909017

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 41 No.9
Sep.

ZRIB R ER NI BN f BRI E M R R A

2019

T OE, HHET’
VERI SR T TRE R, DU BAR 6100315 2. PURACIE K il kg 2k i TREZA M s si =, U1l AR#B 610031)

AT, BB e AL S A I BN R S AR R R, SAAE R ER, 5EGRE R T B+ )
(R A 3 R e M S AR L, TR SRR e R R/, H S BB AR BT 45 R R .

KRR AR s MEMUEEIEI SN BB BOYTBURRL; RRE R

FE 5SS TU432

fEEEN: H

8 N H SRR AR AR P R 8 BOSON DA S B S A i A AR v, KA PRSI HE R B L )
AR BB ) 5 U] (1 J) 3 S T A i, T3 /)% Boussinesq fi#F Cerruti i, 13 BITENHIAL & sURIBH I )

YIFAER 77, 35 NIRRT M A AR BR P 2 i, 45 HH T 25T Morgenstern-Price V1A H A T4
NHERFRIRAD: A

XEHRS: 1000 - 4548(2019)09 - 1724 - 07

F(1994— ), B, WL sk, 3B FIDIRRE M5 SCHS 5 T TH IO 78 o B-mail: 704471172@qq.com.
Stability analysis method for anchored slopes considering stress
dispersion effect in sliding mass due to anchor tensile forces

LEI Jun', XIAO Shi-guo"?

(1. Department of Geological Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Key Laboratory of High-Speed
Railway Engineering, Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China)
Abstract: In order to reasonably analyze the stability of anchored slopes with consideration of stress dispersion effect in the
sliding mass due to anchor tensile forces, the anchor forces on the frameworks on the slope face are transformed into the locally

normal and tangential strip loading, and the corresponding dispersed normal and shear stress on the slip surface is obtained

using the Boussinesq's and Cerruti's solution of elastic mechanics. On this basis, the additional stress results are introduced into

the limit equilibrium slice method for slope stability analysis, and the related formulas based on the Morgenstern-Price method

is derived. The analysis results of a practical slope reinforced with prestressed anchor cable framework show that the additional
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stress on the slip surface does not fully provide resistance for the sliding mass, but a few of them are driving the sliding mass.

=

Compared with that of the traditional analysis method for anchored slope stability in which the anchor tensile forces on the

sliding mass are assumed simply as a series of single forces on the slip surface, the factor of safety obtained using the proposed
method is smaller, and it is more consistent with that computed by the numerical simulation method.
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Fig. 1 Analysis model for a slope reinforced by anchors with

framework
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Fig. 2 Sketch map of stress dispersion effect due to anchor tensile

forces
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Fig. 3 Analysis model for stress caused by uniform strip loading
on surface of a semi-infinite elastic body
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Fig. 4 Analysis model for stress on an element of slip surface
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Fig. 5 Analysis model for a slice of sliding mass
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Fig. 6 Sketch map of cross section of an anchored slope example
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Table 1 Main physical and mechanical parameters of slope

example
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HEEEN 21 25 30 300 0.20
g 21 5 20 30 0.20
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a0 (5), FIAG R L N e N ) 5 BT
B 7 Fse WL, BRI AR N AL AR AN IE
J§2 ) AR AR R EARAE 26, JF ELI i T
0 BIPRS00 2k D






1728 H O+ T OB % M

2019 4F

® 2 LGIRE SRR R E M ER B

Table 2 Additional forces on slip surface by anchor tensile force on slope face

P W Wb
N,/(kN'm™) T/(kN-m™") M/(KN'm'm™") N,/(kN'm™) T/(kN-m™") M/(KN'm'm™")
1 76.02 101.47 72.80 52.48 77.69 27.51
2 372.89 204.88 301.79 105.81 89.12 19.37
3 583.27 180.94 154.61 38.39 63.79 -29.31
4 298.49 28.93 0.53 0.31 30.76 -2.25
5 37.42 1.81 -0.01 -0.54 4.12 0.00
6 732.87 145.57 10.39 -95.29 89.93 -25.02
7 66.36 11.64 0.07 -9.81 9.72 -0.02
8 112.48 38.74 0.51 -31.71 11.51 -0.28
9 721.50 182.75 100.37 ~275.83 128.96 -151.79
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Fig. 7 Distribution of additional stress on slip surface in example
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Table 3 Calculated results of factor of safety of slope example

. L5 Tk ATk AR 22
(&EF 11E) (N 19 B0 1%
Spencer % 1.798 1.694 -5.78
Morgenster- 1.834 1.694 -7.63
Price V%
3 AROE 1.892 1.724 -8.88
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Table 4 Relative errors of calculated results between Morgenstern-
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Fig. 8 Numerical model via FLAC™ for example
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Fig. 9 Results of stability analysis by FLAC for example
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