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Fig.2 Diagram of waveform propagation
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Tab.2 Test results of blasting vibration
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Tab.4 Blasting monitoring data of the first part of upper

bench
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propulsion
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Drilling and blasting technology for closely crossing existing shield tunnel

GAO Yufan"*, FU Hong-xian"”’
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. Key Laboratory of Urban Underground

Engineering, Ministry of Education, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Taking Yitian Road Tunnel of Guangzhou-Shenzhen-Hong Kong Passenger Dedicated Line as the engineering back-

ground, the vibration response of the existing shield tunnel lining structure under blasting is studied. Based on the stress wave theo-

ry, the allowable velocity of the blasting vibration of shield tunnel lining segments is calculated and verified by the field data. Com-

bining with the field monitoring data of existing tunnels, the variation law of vibration velocity of lining segments is analyzed, and

vibration reduction measures and optimized blasting scheme are put forward to ensure the operation safety of the existing shield tun-

nel. The results show that the maximum vibration velocity of the existing tunnel lining segment reaches 7.19 cm/s in the process of

blasting construction, which is less than the calculated safety allowable vibration velocity of 9 ¢cm/s. The segment joints are not

damaged, and the calculated safety allowable vibration velocity of the lining segment can be regarded as a reference for similar proj-

ects. When drilling and blasting method is used to closely underpass the existing shield tunnel, the blasting vibration velocity of ex-

isting tunnel lining segments can be effectively reduced by using electronic detonator initiation technology combined with appropri-

ate vibration reduction measures to ensure the safety and stability of the structure.

Key words: tunnel blasting; field test; lining segment; vibration velocity; closely underpass
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