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Supporting Optimization Analysis of Subway
Tunnel Crossing the Thick Cataclastic Stra-
tum

WANG Lu, XU Xia, LI Hongying

Abstract The Huiquan Square-Zhongshan Park tunnel sec-
tion on Qingdao metro Line 3 crosses the thick cataclastic stra-
tum , the joints and fissures of which are quite developed, easily
leading to poor surrounding rock stability and high construction
risk. Considering the geological conditions and construction en-
vironment, 4 supporting schemes are put forward. The ground
surface settlement, principal stress of initial supporting struc-
ture, and plastic zone development conditions of the surround-
ing rock with different reinforced cases are studied by numeri-
cal simulation, the comprehensive supporting effects of 5 eval-
uation indicators are analyzed based on gray correlation theory.
The results show that full face WSS ( Windows SharePoint
Services) curtain grouting has the best control effect on the sur-
face subsidence and plastic zone development, while the small
pipe support in advance could obviously refrain the plastic zone
development of surrounding rocks. The comprehensive rein-

forcement effects of cataclastic rock tunnel are evaluated as:
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the full face curtain grouting > the small pipe support in ad-
vance > increasing crown anchor length, adding arch abutment
and arch foot bolt > improving the initial supporting stiffness.

Key words metro; tunnel; thick cataclastic stratum; sup-

porting optimization; numerical simulation; gray correlation a-
nalysis; comprehensive supporting effect
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