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Local Dynamic Stress Response and Damage of

Structure under Tunnel Blasting Vibration
Wang Xuchun',Guan Xiaoming', Yu Yunlong', Yu Zhiwei' ,Li Wei'”
(1. School of Civil Engineering, Qingdao Technology University, Qingdao, Shandong 266033, P.R. China;
2. Qingte Property, Qingdao, Shandong 266100, P.R. China)

Abstract: Relying on the New Hongyan tunnel, the interaction between the characteristics of seismic waves and
low-order modes and high-order modes of a masonry structure was explored. In addition, the stress on different
members under different blasting vibration conditions was investigated. The internal force of local members of the
masonry structure is much greater than displacement, which is proportional to the particle velocity. Under the same
condition of the peak particle velocity, when high principal frequency of tunnel blasting vibration leads to dynamic
response of the structure under high-order local modes, the stress on local members of the structure caused by vertical
vibration is greater than that caused by horizontal vibration. On the contrary, when low principal frequency of tunnel
blasting vibration leads to dynamic response of the structure under low-order global modes, the stresses on local
members of the structure caused by horizontal vibration are greater than that caused by vertical vibration. Stress
concentration areas such as doors and windows are most prone to damage and cracking, followed by local members
where vibration is greater due to high vibration velocity. For example, damage and cracking may occur on parapet
walls, partition walls, balconies and brick walls in contact with concrete.
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Fig. 4 Low frequency blasting vibration waveform
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spectrum chart ( principal frequency 76.9 Hz)
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Table 1 The first to the 20th modal parameters of
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Fig. 8 Local modes of the masonry structure
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Fig. 11  Cracks in the stress concentrated area
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Fig. 13 Precast floor slab joint cracking
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