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Field Test Study on Influence of Superficial Tunnel Blasting
on Vibration Response of Adjacent Ancient Building

Zhao Kai, Zhang Dong, Zhao Dingfeng, Jiang Pengcheng, Song Zhu, Chen Guoxing

(Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract ; Tunneling and blasting construction threatens the safety of adjacent buildings, especially ancient
buildings with declining structural performance. In order to reduce the environmental impact of such blasting
construction, this paper reports the field test of blasting construction of Gulou Station of Nanjing Metro Line 4
and studies the impacts on the vibration safety of the provincial protection cultural relic drum building due to
single-hole blasting and millisecond delay blasting between porous holes, respectively. According to the on-site
geological data, the simulated blasting point was selected at the proposed airway opening which was far away
enough from the cultural relic drum building but still of the similar geological conditions. According to
the test results of six kinds of blasting strength, the vibration response law of the surface of the simula-
ted blasting point and the surface of the Drum Tower and the monument building were studied, and the
peak vibration velocity of the actual blasting position of the Drum Tower was estimated. The test results
show that the Drum Tower is still within the influence range of the blasting vibration, but the construction
will not cause further damages. Compared with the blasting result with a single hole charge of 500 g, the 6-hole
millisecond time-delay blast with a total charge of 1 100 g can significantly reduce the peak vibration velocity.
The horizontal and vertical vibrations of the surface of Drum Tower follow the Sadowski formula, with the hori-
zontal vibration being the dominant one. The velocity in the case of the single-hole blasting with 400 g charge is
amplified by 2. 4 times which causes the most significant resonance effect in all cases.

Key words: in-situ blasting test; historical timber building; peak particle velocity; ground vibration

attenuation; structural safety



