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Fig.1 Section of the metro tunnel portal structure
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Fig.2 Water leakage at the joint between portal ring beam and

lining wall
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Fig.3 Water leakage at the joint of segments at tunnel portal
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Fig.4 Water leakage at portal ballast bed
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Fig.5 Water leakage at water catcher of portal ring beam
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Fig.6 Statistics of the water leakage diseases at tunnel portal
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Fig.7 Statistics of the volume of water leakage at tunnel portal
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Fig.8 Curve of monitored settlements of ballast bed at certain

running tunnel section
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Fig.9 Situation outside of portal
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Fig.10 Potential water leakage channel
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Fig.11 Values of the monitored heaving of ballast bed
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Fig.12  Cross—section of grouting at bottom of segment
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Fig.13 Profile of grouting of soil mass under bottom plate at

station side
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Fig.14 Water flow and sand gushing at portal of certain station
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Fig.15 Sediment discharged from drain pipe
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Fig.16 Calculated results of shear stress of HM-I1120 grouting

material
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Fig.17 Water stopping by epoxy grouting inside tunnel
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Fig.18 Surface grouting reinforcement
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Fig.19 Water leakage at portal before track laying
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@\aﬁon of Water Leakage at Portal of Operating Shield Tunnel

ZHONG Wenwen
(Shenzhen Metro Group Co.,Ltd.,Shenzhen 518000 )

Abstract It’s very often to encounter water leakage at the portal of urban metro tunnel. An investigation is con-
ducted aiming at the water leakage diseases at the portal of certain urban operating shield tunnel, and the causes are
analyzed. The results show that the main causes of water leakage include disturbance of external soil mass, water—
containing cavity due to non—impacted secondary groutink, and rigid and flexible contact at portal. The key techni-
cal points and difficulties are described based on idal cases of water leakage remediation at portal of operating
metro tunnel, and the principles and rec &ngs for treatment of water leakage at tunnel portal are proposed.

Keywords Operating metro; Sthld}\b{-\ ortal; Water leakage; Disease treatment; Grouting behind segment
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Monitoring and Control Technology for Blasting Vibration of the Double—arch
Tunnel without Middle Drift in Red—bed Soft Rock

QIAN Zhengfu' XU Jinfeng®® ZHOU Yingxin'*® ZHOU Biao%‘%IE Xiongyao™

(1 Constructing Headquarters of the Yunnan Chuxiong—Dayao Expressway , Chuxm 8;/2 Key Laboratory of Geotechnical and
Underground Engineering of Ministry of Education, Tongji University, Shangh Department of Geotechnical Engineering,
Tongji UH]VGI‘blty Shg %@

Abstract Construction without middle drift is a nove ‘gé d for the double—arch tunnel, and the blasting excava-
tion of the subsequent tunnel will have a vibration impact on the lining structure of the antecedent tunnel. Taking
the Chenjiachong tunnel of Chuxiong—Dayao expressway in Yunnan province as an example, it studies the blasting
vibration control technology of double—arch tunnel without middle drift in red—bed soft rock. Firstly, the three main
influence factors of the double—arch tunnel blasting are analysed: the distance between blasting sources, the explo-
sive charge and stress release. Then automatic vibration monitoring is carried out in the corresponding area of the an-
tecedent tunnel aiming at the three—bench | excavation and two—bench excavation of the subsequent tunnel; and the

&'ysis of

blasting vibration law of the V—-level surrounding rock of the red—bed soft rock is obtained by re r

the monitoring data, the explosive dosage of cutting hole, the numbers of nonel detonator se economic en-
ergy unloading holes as well as the hole spacing are obtained by back analysis,a lay @I&gﬂholes and blast-
ing scheme are established to meet the needs of the site. The field monitoring %ﬁ at the revised critical val-
ue of vibration velocity and the optimized blasting scheme meet the safety re ents and guarantee the smooth
excavation of the subsequent tunnel and no vibration induced cracking in the concrete secondary lining.

Keywords Red-bed soft rock;Double—arch tunnel without middle drift; Blasting; Interaction; Automated monitoring;

Vibration control.
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