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Numerical simulation and model test study of
mechanismof bolt in deep tunnel
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Abstract: According to rock character of a certain soft rock tunnel of Chongging, the model material is made from epoxy resin,
polyamide, silicom rubber, firming agent of silicon rubber, quartz grit, powdery barite and gasoline. The physical model test of the
unreinforced tunnel and bolt-reinforced tunnel are made in the true triaxial model test machine. By using strain measure technology,
the strains of key parts of the surrounding rock and the bolt are measured; according to these data, the variability of the stress of
surrounding rock and the variability of the axial force of the bolt are analyzed. The numerical simulation are made with the same
boundary condition as the model test; according to these data, the plastic zone, stress field and the deformation of the surrounding
rock are studied; the variation of the axial force of the bolt is studied. We compare the variation of stress of the surrounding rock and
the variation of the axial force of the bolt of the model test with the numerical simulation and draw the conclusion that the two
processes coincide with each other.
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Table 1 Physico-mechanical parameters of
the similar material
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Fig.1 Sketch of distribution of blots

152025 35

45

B2 JWREMAE (BH: mm)

Fig.2 Monitoring line(unit: mm)

3 I ai Kb

31 MAWRLEGR

ARYGRIAE A TR L = Bl B ARG
MU EHET, 7ERANR R AR = 2 )5,
BT 4 [R]85 Tl 0 7K Y i 28R T FAnr 2 /RS- ff 231
Mk 2 e L, N AT AR R
30 kN/min), fi# 2% %) 100 kN AH 452 fr TR b
) KA, ARUGRIG B 2 A 2 200 KN

R 30 Tk 2 A 20 A 28 P T DA 11 5 DR
AR S PR AR 1) N AR AR &, R ) AR &, V1A Y
WS AR N ) o, MYTTRN. J) o,) o FEEAT I TE
TR SR Rk, 1 ILAE 50, 100, 150 kN
AN B A ) R 1) B g it £ G 3 o

M 3 nTLAE Y, B SCh E FLA A AR n Y )
(A AL A b B M — A B AR, AR
i S EN o L R <fap b v by N 1 P d e i) B N @
TEE 0.73r, r IR WARIN S5 BT G
NERI, AR AN, TR, AR
B RE R B AT K. DA TIAR ], AR
20510 100 kN B, ZERSENE R (FEIREE 0.73r) 1,
A28 ) I8 3 2 A2 B o 3 T e P 5 P K Ok, A
TEE 0.41r A0 AN D) 852K, 2k 0.29 MPa,  Bifi 5 B



A IR REIE BT S A K BB R S BRI B 721

BT 1 Wi

€06 1 T00m £0.s

= 05 [ 150 kN 204

— N 03

= 8:% 02 /’\\

0 p/hw/”#fag01 T

© 00 =00 Core T
002040608101214 00204 06081.01214

BN RER /04 LR L R

(a) HETo
—— 50 kN
—— 100 kN <
S 0.40 a 0.7
S S 06
ol (] BN i
SRR
2013 202
E 00— X 0.0

002040608101214
Wb Ay /T

0020406081012 14
NIRRT 1A
(b) #t)A

£0.5 —+ S0kN £08
[ .
> 04~ 190KN Z07

< —— 150 kN
203 206 /\/\\‘
02 205 %
EFO01 E04
EOOT————— = N3
00204 0608101214 002040608101214
B R 0 /30 B RS /AT
(c) #u
Bl 3 AR TR N RIS R 7 i L
Fig.3 Comparisons between radial stress and tangential
stress under different loading conditions
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Fig.4 Comparisons of radial stress and tangential stress
between unreinforced tunnel and bolt-reinforced tunnel
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