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Calculation of stability of anchor support considering prestress
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Abstract: There are no effective ways to calculate the stability of prestressed anchor support considering the effect of prestress.
Usually, the anchor is treated as a soil nail, and the safety factor is calculated by the same method of calculating soil nailing

provided in standards. A simplified method is provided for calculating the safety factor of prestressed anchor support by

2012

treating the prestress as a concentrated force. Its feasibility is verified by finite element software.
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Fig. 1 Diagram for calculating anchor support
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Fig. 2 Counter force on rigid body from elastic foundation
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Fig. 3 Diagram for calculating counter force applied on slip mass

by elastic foundation
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Fig. 4 Force analysis of slip mass
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Fig. 5 Schematic diagram of equivalent prestress
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Fig. 6 Diagram for calculating safety factor of prestressed anchor

support
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Table 1 Soil parameters of a slope
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Fig. 7 Layout of a prestressed anchor support
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Table 2 Safety factor of slope with different prestresses 5 Q:él: i'/lf\.
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Fig. 8 Curves of safety factors calculated by two methods
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Fig. 9 Slip surfaces searched by GEOSTUDIO_SLOPE
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Fig. 10 Slip surfaces searched by proposed method

SEBR EEEFE XL T ARG, 8RR A
2 4 RSO, IR, AR EBIZH
JUENE, T ASCENA R T B B R e,
GEOSTUDIO_SLOPE V125 1& T 1% 10 2 il 4l b
B B oL, BRI e A B, AR
BOOMRE, Aiat sl i B, WA ROA .

R 25 18, SR A I ST A% vk 53035 i 22 4 AR 4
XTABREVERAT VRO, IF4y I 2 REOHE, R
AR, AR TR AT AT

SE K-

[1] Ak bt, B P SRR I3 AR 1 5% i 1) i 43 i
M. A&+ TR, 2009, 31(3): 470 - 474. (LIN Hang,
CAO Ping, Numerical analysis for effect of bolt length on
stability of slopes[J]. Chinese Journal of Geotechnical
Engineering, 2009, 31(3): 470 - 474. (in Chinese))

(21 sKAH, X, BRI, TN ) 2R 0 A T 3 i ¥

B[], & 5%, 2000, 21(2): 177 - 179. (ZHANG

Fa-ming, LIU Han-long, ZHAO Wei-bing. Design practice of

reinforcing rock slope with prestressed cables[J]. Rock and

Soil Mechanics, 2000, 21(2): 177 - 179. (in Chinese))

A0, REMS. HEMTN )8R L3 S Sk Rd e vt

SRR E). A0S TR, 2005, 24(21):

3922 - 3926. (LI Zhong, ZHU Yan-peng. Stability

[3]

calculation methods for grillage supporting structure with
prestressed anchor and its application[J]. Chinese Journal of
Rock Mechanics and Engineering, 2005, 24(21): 3922 - 3926.
(in Chinese))

(4] BT, AT TN BT SR SCH RIS N I (0],
L TRESER, 2005, 27(11): 1257 - 1261. (JIA Jin-ging,
ZHENG Wei-feng. Study and application of flexible retaining
method with prestressed anchor[J]. Chinese Journal of
Geotechnical Engineering, 2005, 27(11): 1257 - 1261. (in
Chinese))

(5] I, . T ) B AT HE GG 1S40 22 AT i
[0]. ‘&1 J1%%, 2010, 31(9): 2894 - 2900. (HAN Ai-min, LI
Jian-guo. Mechanical behaviors of frame beam supporting
structure with prestressed anchors[J]. Rock and Soil
Mechanics, 2010, 31(9): 2894 - 2900. (in Chinese))

[6] GEO_SLOPE International Ltd. Stability modeling with
slope/W: 2007ed[CP]. Canada, 2008.

(AR3CSE4gm W2



