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Optimization Design of Anchorage Parameters of an Anchor Slope Based on Sensitivity Analysis
BAT Jur lei, WANG Le hua, WANG Rurt hong
( China Three Gorges University, Key Laboratory of Geological Hazards on T hree Gorges Reservoir Area,
Ministry of Education, Yichang 443002, China)

Abstract: The inlet slope of Spillway tunnel at a hydropow er station is reinforced with the prestressed anchor cable. The reasor

able selection of anchor parameters affects the reliability and economy of engineering reinforcement directly. In this paper, senst

tivity analysis was performed on four anchor parameters (anchor angle @, anchoring force T, anchor spacing H, and anchor cable

length L) of the anchor slope, and the finite element method was used for parameter optimization design based on the results of

sensitivity analysis to obtain the best anchor parameters for reinforcement of prestressed anchor cable. The results can offer vak

uable references to improve the reinforcement effects of excavation slope and reduce the cost of project design and const ruction.
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Fig. 1 Geological map of the excavation slope

2 44

Fig.2 Geological map of cross section 4-4
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Table 1 T he physical and mechanical parameters of the rock mass
oy Rea Faais WIEHE AR ®
B /(kNe*m3) /GPa [t /MPa (°)
Bk = 27 2 0.34 0.24 26.6
T322(7) . AL 27 225 0.33 0.3 27.7
T372(6) =4l g5 4k 27 2.5  0.33 0.35 28.8
WOR 27 3.5 0.33 0.55 33
B = 27 3 0.33 0.45 31
T322(5) . AL 27 3.25 0.33 0.5 32
T372(8) A4 35 KAk 27 3.5 0.33 0.55 33
WOH 27 6.5 0.28 0.8 40.4
o W= 24 1.5 0.35 0.15 24.2

A TBAR )
Wz 25 2 0.33 0.3 33

X 4 ASHOAT BT . LEREAT BUR P AT I, B

SE XSS M IE TSR L 3R 2, SRIEEE £ U™ 7( 7°) ¥y A

&, Fe LR A AR, U 7(7%) i 1.2.3.6 51112,

R Ve -1 7 AL T 2 55 e i T 5 5, R P AR R T4t vk -

SRV 5 2UR A s et R4 Rk 4l ik 3.
2

Table 2 The value range of param eters

B ) AR /KN BEREEEE H/m o BERKE L/m

0~ 35 800~ 1500 3~ 6 30~ 60

3

Table 3 The experiment scheme of uniform design

R il A B HEREREE ERKE wAE RN

PT Qe T/kN H/m L/m K
1 0 1 000 4 45 1.346
2 5 1 200 5.5 30 1.337
3 10 1 400 3.5 50 1.356
4 15 900 5 35 1.313
5 20 1 100 3 55 1.332
6 25 1 300 4.5 40 1.327
7 30 1 500 6 60 1.347
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KA R E T bo= 1. 25; b= — 1. 23% 1073; by=
5. 14x 10%:b3= 6 67% 107; by= 8 10x 10°*, [AIJAJ fL i 3
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3
Fig.3 Finite element model grid
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Fig.4 Finite element model
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5
Fig.5 Schematic diagram of reinforcement of prestressed anchor
4
Table 4 The parameters of prestressed anchor
HRTUN I KN RS BREIRE/ m2 FIGA
1500 10 0.001 4 0.005 1
1000 7 0. 000 98 0.004 9
800 6 0. 000 84 0.004 5
600 4 0. 000 56 0.004 1

FRU32E B AN B BT BB SO 2R 0 BHL B ) 8 38T B, DR A
FA LA BV 72 4 [ 2 B A BT TR AR L,

A 72k 1 000 kNLERR K S 50 m i RISy 4
m PR FEA TG 4% AF 3 AH R (15 00T, 43 3o 5 A [ (g i [
FA T FFFE R I 00 R I ) 3 A g KA RS LA R s K B
DI EHEEAEROCR, S5 R WE 6 T 7, W LLE H, M4
FBELE S ZE A7, FFAS RN & o R 1) 3 Ak f AL RS DL R
S hr N Y s o DG ] DA T 7 4 2R [ 1) e
A M E TR S
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Fig. 6 Relationship between anchor angle

and max imum displacement

7
Fig. 7 Relationship between anchor angle

and maximum tensile stress
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Fig. 8 Relationship between anchoring force

and max imum displacement
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Fig.9 Relationship between anchoring force

and tensile stress
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Fig. 10 The plastic zone maps under different anchoring forces
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PIEH RN 45~ 50 m W H T . A BE B 13 7
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Fig. 11 Relationship between cable length

and max imum displacement

12
Fig. 12 Relationship between cable length

and maximum tensile stress

4.5 HRALLER T

HRA LA AR Ak 5525 T, SR PR AL (R TR ) 41 22 41 [ 2
(R IAEE 4 m 1A B S VEETE D10 1 000 kN L HER
KJE R 50 m), %% K L T RE 5000 Sl Bk 47 n [, A PR
TR ST A S LK 14 AT 15,

AT B I (R 320 39 R 7 L B R AR o B 45 S n] LA H,
AN 5 6 e R AL S 2. 729 em, T KB 14 0. 402
MPa. ME 13(e) nfLLE W, MRfkin @ 5 672 iah B R
AR S IR X O, A X TR A A O, N S
(17320 38 A AR RS, B IR0 [ )5 28 2 BT AT 197

5

T DA B TR 20 B M R TG W IR I, RN
A rsu b CURIINEARESTITE S (G TEPANEN I SN AN |
Wi @ L W) EE /) BEAT (4G Bk, Wl DAA B3R

i,

(1) AEIZ/K AT R, AR 107 5 2 4 2 A R PR

I % £ K « 203 -



F 11 B% 67T H - BACEEAF I 2013 F 5% 4 1

13
Fig. 13 T he plastic zone distributions for

the prestressed anchor cable with different lengths

14 Y
Fig. 14 The displacement of slope in the Y direction
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Fig. 15 The principal stress of slope
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