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Variation of anchoring force during the course of deformation and
failure of surrounding rock
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Abstract True triaxial experimental bench is creatively used to carry out bolting experiments on a large scale of 1: 4, the whole course from excava-
tion to failure of surrounding rock is found out » that is, dilatancy deformation stage of rock within bolting range, dilatancy deformation stage of rock
beyond bolting range, and rock failure stage. Variation law of anchoring force is grasped respectively during each stage» which is the scientific basis of
bolting design. The rapid decrease of load on bolts may be used as an index to forecast the destabilization of surrounding rock.
Key words  surrounding rocks deformation courses anchoring forces variation law.
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Table 1 Surrounding rock properties of simulating model
Hi kT [ 75 1 i
ZH HiE KB g g PHIBUE OB ONES N SR I 5 L
fnm) fn) MPa)  GPa) GRfE MPa)  MPa)  MPa) A © MPa)

JE A 20 2 400 200 10.7 3.97  4.68 34 0.14 5.0, 7.5, 15.0
ALt =4 ¢=4 ¢, =6 ¢ =06 ¢, =06 ¢, =6 ¢, =6 =1 ¢, =1 ¢, =6
R EE Z % 5 0.5 67 34 1.78 0.66 0.78 34 0.14 0.83, 1.25, 2.25
BRI RS 8 0.5 80 70 1.58 0.6 0.68 32 0.24 0.8 1.2, 2.2
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Fig.2  Structure of model
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Fig.3  Aluminium bolts used in experiments
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Fig.4 Rock displacement in the dilatancy deformation
stage of rock within bolting range

B s il e R IR AR B B RS
Fig.5 Rock status in the dilatancy deformation
stage of rock within bolting range
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Fig.6 Load of holts in the dilatancy deformation
stage of rock within bolting range
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Fig.7 Rock displacement in the dilatancy deformation
stage of rock beyond bolting range
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Fig.8 Rock status in the dilatancy deformation
stage of rock beyond bolting range
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Fig.9 Load of bolts in the dilatanev deformation
stage of rock beyond bolting range
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Fig.10  Load of bolts in the rock failure stage
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Fig.11  Rock failure

5 RlERBEB
MR AR AT B T B 15MPa B, A RS T 1 G

B, VG P A R R S iR A . TR &R
R, AN PR 45 B 0 45 1, [l o 2 T H 0L 48 28 A )
& gk R RS

il 10 B, B A2 7 9 T g 1 A<, R A
TFUG i SR 20550, 2 AL A I8 2 75mm I, AT
B I R B, LA BLIA F) 100mm. F G R TR &
LS, S AF A2 R 28 R H L A KRB, Bl 58
RAE . AR W AT B A TR B [ R AR 1 R
I

58 A A A R AT AR I R A A A K
[ 55 ) P BB A B K T R TE A . (L, AT
B A Y, 78 Bl A2 T Bl — e Yu [l [ LA
71 L PR AR SRS, 2 TR 4 O, R I DRy i [ ) ST PR ARG,
2k 1M [ 5 52 42 R A

6 4 w

S B T W i e I 7 0002 A B« i
K W) = #F & 71 5.0MPa» 7. 5MPa» 15.0MPa 43 7 4%
KT ZREM, WE SR EE R GH/RON 0.5,
0.75,1.5-

Fla®fas GEN 0.5 0, B A 4 i f 1Y
A0 375 5 R S T B B 3 — P B v B PO i
AT S A 7l 90 BB DA P , B 5 B A T, T S B
I 7, 3 BB A0 T 1 4 K T R G K, o
2 PR AL 3R K1 24050 1, 535 Rk /0 A 8 D 4 ) T
M2

s AR GEON 0,75, BS54 F
375 D B T K 2 T R T 5 D o 1 B2 PO e il
ST B L BT A o A 2 T B,
2 T A T R AR /IS, BT 40 00 S A S K
SR 5t I R M A R 3, e I T R P S T A ) T 4
0 4 1 R L AL 00 A il £ 10

FAWAREE GEON 1.5, FAE] 4’
A 5 2 G 2 T 9 0 9 D L B 2 £ e
M A TR B o e R Bt o 7E B e R B, i
SRR R RS L R, TR B Ak SR R R Sk, R
TR, e h k.

& *

= 7

3wk

1 i LRG0 R LR R AR B e o],
M s e E kA 1998,

2 FE S LR ST A AR R RS AR B kR
LRk 1088,





