35455 2 Vol.35 No.2 T P VAl 2
2018 2 H Feb. 2018 ENGINEERING MECHANICS 92

XE4S: 1000-4750(2018)02-0092-13

AT EaimErREREES 1EFEHR

PMRT, KL, B BRR, TEA

(A6 2 R 2 Bl Je bt T TAEHCE & TREWF e 0, bR 100044)

8 . N TRERREE TR S A AR e e, TN e E T IR, e IR VAN A
TN J 14 73 2R e X I L AR 4 30 R0 S A R T A EE ) o AT T I N 5] 2% T R T L 1 0 %%
A7R, W R B T B T A K R 0 F R (P TS ARASE AL, 51 N S5 280n [0 [X A S o [ A i o, Bk T
¥ FE AT IN [ OB T8 Rl 12 0 AR . 6T S Hoek-Brown i AR E U AN SCBERBE N, 76X B X AT B
A B SUEAT AT B b, X AN [ 77 U A AR . R R X AR T TR HE S, S S
FBUE T B 45 R AT R LG, B00F 7% S0 i IE BRI & B0, Rl 54648 7 ATl BRI 7%
AR BT I TR R S FFFUR, 20O A RS SSE A BUE T 45 RIEAY) &, HAETR S S it
I P AR G0 75 1050 BB o SR FT A SR B e b S e R L kL R P SOR, il R [ 7 e AL
B HR AEE AR HE, BT 78RR AT Ay A T 0 [ 07 3R B AR S B R e VR S

KHEIR): BTN PRIMREIE; F WAL Hoek-Brown N BRI R 2R

FESHES: ULsL+2  ERFERD: A doi: 10.6052/j.issn.1000-4750.2016.09.0743

RESEARCH ON THE MECHANICAL PROPERTY OF THE
SURROUNDING ROCK OF DEEP-BURIED TUNNEL BASED ON THE
ADVANCED REINFORCEMENT
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(Tunnel and Underground Engineering Research Center of Ministry of Education, Beijing Jiaotong University, Beijing 100044, China)

Abstract: In order to guarantee the stability of excavation face and surrounding rock in a construction process,
ground reinforcement measures have been widely used, and how to properly evaluate the mechanical properties of
the surrounding rock under the action of reinforcement is very important to tunnel design and to stability analysis.
To investigate the mechanical behavior of tunnels under the effect of ground reinforcement, the deep buried
circular tunnel is simplified as a plane strain model. The equivalent reinforced region is introduced to present the
strengthening of ground mechanical property. Taking the ground reinforcement into consideration, a mechanical
analytical model of tunnel surrounding rock is proposed. Based on the generalized Hoek-Brown yield criterion
and non-associated flow rule, the displacement, stress and plastic zone radius of surrounding rock are derived in
the presence of full-face type ground reinforcement, by analyzing the possible distribution of plastic zone. The
validity and rationality of the method is verified by comparing with the in-situ measured value and numerical
results, and the engineering significance of this formula in the design of support is further discussed by comparing
with the traditional method. The results of the study show that the calculation results agree with the in-situ
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measured value and numerical results, and it is more advantageous than the traditional method in guiding the

design of the support. The results of this paper better reflect the effect of ground reinforcement measures on the

surrounding rock, providing a theoretical basis for the quantitative design of advanced reinforcement, thus
providing a reference for tunnel design and safety evaluation under full-face reinforcement.
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Table 1  Mechanical parameters of tunnel surrounding rock
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