538 B 12 W R | 2 Vol.38 No.12
2017 412 H Rock and Soil Mechanics Dec. 2017

DOI: 10.16285/j.rsm.2017.12.037

o3 B EREE s R AR Y
HIMMEHAR

E] 2/67 ;I’\"ZFH 5( }I'S

UK G Rel LR 22 HRE A HE WE AR, PU)I &#H 610065)

W . BHARNA RGO (RFPAY. ABAQUS) HERIMFFTbEE A 80 B bE 18 B R PE MK . 24
GUMAEREEPYR . R $E . PRI, K A A A T Lo AT, B RS S  R AL A
ik L5 TR P 28amr A R IR T A T S UE A A S SR FH /KR D S I E BRI AS R A TR AR50 - 5 B AU 4
TR T, HBUE BT S AANAE0 45 T — 3. S5 0R I, REERE I AL I SO B B A A IR g A s P
OS5I B A A2 20 55 B3 SR TS IR I 0o il 45° Je S, BRE s (WP S BRI, Ao Mk 22 BEIEARIRIER T, Bk
TEX FER YR BETR PRI RILRE . 48 B AR .

X OB R BUEEHL A AR R BEE

h K4S TU45 SCERIGIRG: A XEHRS: 1000—7598 (2017) 12—3688—10

Influence of cracks on surrounding rock damage-failure mode of straight wall
arch tunnel
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Abstract: The effect of cracks on the stability of surrounding rock of the straight wall arched tunnel was simulated by using different
types of finite element analysis software (RFPA®™ and ABAQUS). Cracks were normally distributed in the arch bottom, sidewall,
arch shoulder, roof and other parts of the tunnel. This study investigated the mechanisms of crack initiation and propagation and the
damage-failure patterns of surrounding rock under the confining pressure. The detailed comparisons and discussions of these two
finite element methods (FEM) were presented. The model tests using cement mortar were conducted to validate the results obtained
by numerical simulations. There was a good agreement between experimental results and numerical simulations. The results showed
that cracks at the corner were the weak position of surrounding rock in the tunnel. When the crack at the arc of the tunnel roof formed
45° angle with the arc centre of the tunnel roof, the compressive strength of the tunnel was the lowest and the stability was the worst.
Under the confining pressure, tensile failure mainly occurred at the arch bottom and the roof, and shear failure was observed at the
sidewall and the crack tip.
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Fig.1 Two types of tunnel models with a single crack
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Table 1 Parameters of model tests in numerical simulation
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Fig.2 Model of numerical simulation tunnel (unit: mm)
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Fig.3 The numerical damage evolution process of tunnel with the crack inclination angle a=45°
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