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Abstract: In order to meet the requirements of weak surrounding rock tunnel to close rock surface as soon as possible after
excavation, to adapt to a certain deformation and to provide sufficient supporting force, through the indoor model tests on the

mechanical behaviors of linings of plain concrete, reinforced concrete and steel fiber-reinforced concrete, the bearing
characteristics of steel fiber-reinforced concrete lining are studied. The results show that the initial cracking load of the steel
fiber-reinforced concrete lining increases by 20%, and the ultimate load is greatly improved. The toughness of lining structure is
enhanced after mixing steel fiber, the lining structure can still resist certain deformation and reduce the deformation rate greatly

after initial cracking, and it can bear greater deformation as compared with the plain concrete and the reinforced concrete. The
bearing characteristic curve of steel fiber-reinforced concrete lining rises slowly after the initial cracking, while that of the plain

concrete has a rapid convergence, and that of the reinforced concrete exhibits rapid convergence after slow rise. Owing to the
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weak surrounding rock, the initial support of steel fiber-reinforced concrete can intersect with the characteristic curve of the

fiber-reinforced concrete; bearing characteristic; model test
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surrounding rock after a certain deformation so as to reach the stable state of surrounding rock and structure. The study results
are of important significance to the design and construction of weak surrounding rock tunnel.
Key words: tunnel engineering; weak surrounding rock; steel
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Table 2 Physico-mechanical parameters of surrounding rock

AR YRR 56 R DR TR A A YR e I o P S N
CF25, /KEWN 0.588, RAFEHIRLE FHANL4E OK
TEPEEER T 2 ANAT 4D B SE PR er 4, FREEMmA
FIFLIR F AR s N 47 4 S50 B R RS 71, il 6 B
7No

() TREAME 4

(b) RBEAMLT %

6 M4
Fig. 6 Steel fiber
A 3 T B L AR ZT VR B A W ) 2 B A
PRAER A PRI E, AR 3 .
*= 3 WELFESH

Table 3 Physico-mechanical parameters of lining
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Fig. 9 Distribution of lining cracks of plain concrete
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Fig. 10 Lining cracks of reinforced concrete
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Fig. 12 Lining cracks of steel fiber-reinforced concrete
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