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Abstract: Sucure form,scelbarand servicetime were considered o be the main fatorsof he tunneldscasesae,based o
th discae inspction esuts of subvway tunnelsin Beijing. The conclusion indicted thatth discases of shicld tunnel such a5
ovalization of tunnel cros section, lning cracks, crushing and dislocation of duct pieces and watc leakage were caused by the.
deformation ofscgment joint. Lining crack was the main discas form n monolithi el The widthand depth oferacks were
areatly inflcnced by tunnl operation time and had the haracteistcs of discrctencss and random. Stcel bar used in conerete
lining could significanty eshance safety of tumnel structures. Wate Jskage in subway tunnel was inlucnced by rinfal and
ustally couldbe bscrved at th gaps of tunnel strctues, suc asbot olesand sgrment o of shild tunnel o theconstnuction
joins, deformationoints and lining cracks of monlitic tunnel. The mostlning caviis were ound locaed atthe vaul and the.
cavity shape was simila 1 sirp, squar o oval wit lning cracking ncarby. The carbonaton depth of lining concrtc was
propertiona 1o tumne operation e and s value and speed at ballastbed was most,sidewalless nd vaut ast. s hoped that

e resalts an provide some reference orth disease aw analysis s testmentof urban unmel.
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1. Introduction

s shown by the daly inspecton results and maininance
work that the stmctual defecions s al aver the subway
tunnels i serviee. Stvcural defecions have smportant
inflacnce on the sccury of subway tnncs in service. At
presca, the rescarch on subway tunnel strucural defecions
mainly focuscs on grading and clasificaion of defetions,
the cause analysis of delections under special geological
conditions and the escarch and tresment technology for 3
Specific defetion.

Zhang (1] bascd on the survey resuls of Nanjing Subvay.
clasified the subway tunncl defections into longiudinal
sctlement,crack, sccpage and ballstbed separaton. Ye 2]
analyzed the casees of defectons based on the monioring
daa of longiudinal uncqual setement in the tumnel of
‘Shanghsi Subway Line 1. Lin et . (3] nalyzed the facors
affcting the longtudinal deformation of subway tumls

from the aspects of consiructon, geology and extcrnal
disurbance. Zhu t al. 4] analyzed the ressons for cacks of
shicld tunnel from three aspects of production, constnuction
and service. Qi et al. [3], Lin et al. (6] analyzed the
defections such 35 segment cracks and dislocation of
scgmens caused by uncqual sress on segments due (0 water
gushing. W ct al (7] studicd the fied leaking behavior of
ifernt shield tunnels under the Huangpu River and discuss
the fctors influcncing the wate ightnes of nels. Luo (3]
suadiod the cracking meshanism and control method of tunnel
lining cracks bascd on facture mechanics. Based on model
tests and numerical simulations of Bejing Subway tunncl
rintorced with fiber cloth, Li et al. (9] studied the
inforing effcet. Li [10] discussed the  clasificaion
Sandard and reinforcement measures of subway tunnel
discases_consructed by mine method. From aspects of
construction and hydrogeology, Zhong <t al. (1] analyzed
the mechanism of scparation, void and slury pouring of
ballas bed, and propsed comsponding remedial measures
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Collapse Evolution Mechanism of Tunnel at Portal
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