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Abstract: [Objective] The research was done to study the effect of the weak interbed distributed in
rock mass with different grades on the stability of surrounding rock mass of tunnel and the safety of sup-
porting system. [ Method) Systematic numerical tests were carried out to study the displacement vector
field, the stress vector field,the plastic region of surrounding rock mass and the stress in shot-crete with a
weak interbed distributed in crown,shoulder and side wall respectively by mains of the FEM code FINAL
introduced from Austria. [Result] The displacement in tunnel crown was increased by about 85% ,the dis-
placement at walls of both side decreased by 30% —35% and tensile zone in surrounding rock mass in-
creased by 4. 0—5. 0 times, under the condition that tunnel with crown weak interbed was located in sur-
rounding rock mass graded [ , [l[. In surrounding rock mass graded [V ,the displacement in crown of tunnel
was increased by 120% ,the displacement at walls of both side increased by 10% and tensile zone in sur-
rounding rock mass increased inconspicuously. When the tunnel was surrounded by rock mass graded [l
and [V ,the depth of plastic zone changed little,but in graded [l , the depth of plastic zone doubled. [Conclu-

sion] The same weak interbed distributed around tunnel, showing different effect characteristics in sur-
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rounding rock mass with different grades,and some measurements should be carried out to deal with the in-

crease of displacement,tensile zone and plastic zone in surrounding rock mass with weak interbed.

Key words: underground opening; weak interbed;distribution location;grade of surrounding rock mass;

stability; safety
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Rock mass and supporting material mechanics parameter
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Table 2 Relative value of displacement of key points under different cases
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Table 3 Depth of plastic region of surrounding rock mass

under different cases
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Table 4 Relative value of stress in shot-crete at key point under different cases

HE T 455 2 )2 Interbed in crown

JH 555 9 J2 Interbed at shoulder

5% 45 55 9% |2 Interbed at side wall

T T ST R AT T R R WO A

grade Left side wall Crown Right side wall Left side wall Crown Right side wall Lelt side wall Crown Right side wall

Aomax  A0min A0max  A6min Amax  Aomin A0max  Aomin A6max  A0min Aomax  A0min A0max  A0min - A0max  A0min -~ A0max  Admin

I 0.60 0.57 —7.39 —6.10 0.58 0.56 1.07 1.05 5.44 570 0.32 0.30 1.21 1.18 24.72 23.19 19.59 18.13

111 —0.29 —0.43 —0.88 —0.60 —0.33 —0.48 0.99 0.99 2.81 2.95 —0.40 —0.52 1.20 1.16  8.58 8.53 22.05 20.17

v 2.90  2.74 2,61 2.66 2,99 2.80 1.57 1.52 2,59 2.74 3,06 2.79 0.63 0.70 5.10 5.28 —7.83 —4.94
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Note:“—" means to be different in stress status with no interbed,“-+” means to be same in stress status.
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