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Fig. 1 Construction of tunnel Fig. 2 Monitoring points of vault and periphery
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Fig.3 Vault sink—time curve Fig. 4 Periphery convergence—time curve at section DK204+775
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Space—time Effect of Surrounding Rock Deformation in Shallow—

depth Large Section Loess Tunnels

Li Zhiqing', Ding Chunlin', Li Shuangmei’, Shu Jin’

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804,China;
2.The Fifth Construction of Engineering Company, China Railway 25th Bureau Group, Co., Ltd., Qingdao 266000, China;
3.The Third Railway Survey and Design Institute Group Corporation, Tianjin300142, China)

Abstract: Taking shallow section of the Xinzhou tunnel in Datong—Xi‘an passenger line as the engineering back-
ground, this study uses site monitoring to measure space—time effect of surrounding rock deformation in three mi-
cro bench seven step excavation method. Results show: deformation of surrounding rock is affected by space—time
under excavation; the time curve is in inverted " L. " shape and may last about 25 days; the impact distance of exca-
vation face is about twice of the tunnel diameter longitudinally; when the distance between monitoring sections and
excavation face is equal to the tunnel diameter, release rate of the vault crown settlement reaches more than 70%;
when the invert is excavated, release rate of the vault crown settlement increases about 30%; the reasonable time
of secondary lining construction is 16—19 days later after initial support construction. It is significant for compre-
hending the surrounding rock deformation in details to determine the reasonable support time.

Key words: large section loess tunnel; shallow depth; site monitoring; deformation of surrounding rock; space—

time effect
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