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Smooth blasting design and optimization of large-span
urban highway tunnels

JIANG De-yi, LI Fu-sheng, TENG Hong-wei, REN song
(Key Laboratory for Exploitation of China Southwestern Resources and Environmental Disaster Control

Engineering, Ministry of Education, Chongging University, Chongging 400030, P. R. China)

Abstract: Vibration-resistance can be incorporated into blasting designs to avoid damages caused by the
excavation of large-span tunnels in busy urban areas, but only by basing excavation design schemes on
actual situations. In view of the actual situation in the Jahua tunnel in Chongqing, P. R. China, research
was conducted to identify a relevant explosion scheme. The research was based on theoretical analysis and
in-situ testing. Face step excavation was considered in the broadening band A, and upper drift excavation
was adopted in broadening bands B, C, D and E. We simultaneously proposed selection criteria for smooth
blasting parameters and the construction layout of broadening band B. Based on a regression analysis of the
blasting vibration monitoring results, a spread orderliness of blasting vibration was drawn. Explosion
parameters optimization measures were put forward, selected from the maximum charge quantity,
millisecond blasting, reasonable blasting time difference, and the excavation plan. Field testing achieved
satisfactory results. These findings will play an important role in guiding excavation blasting construction
of tunnel projects and assuring the safety of ground buildings.
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