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Tab. 1 Parameters of explosive in numerical models

¥ /(kgm™) WA /(ms™) WILH L R 71/GPa A1/GPa B1/GPa R, Ry o

1 000.00 5000.00 5.15 49.40 1.89 3.90 1.11 0.33
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2 750.00 35.20 16.70 35.00 0.04 1.00 1.60 0.61
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Analysis of damage accumulating characteristics and vibration isolating effect of

presplitting blasting in excavation of large-scale navigation lock

HU Haoran"?, ZHOU Haixiao’, ZHANG Yuzhu"? LI Dongdong"?, ZHANG Chen’

(1. Changjiang Survey, Planning, Design and Research Co., Ltd., Wuhan 430010, China; 2. CISPDR Corporation, Wuhan 430010,
China; 3. School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: Controlling the blast-induced damage is of significance for the stability of division pier in the excavation of
the large-scale navigation lock. Based on the on-site experiment, the peak particle velocities (PPV) induced by
production boreholes were compared, and the damage evolution characteristics were analyzed with the help of the
software LS-DYNA. Moreover, through the analysis of the on-site experiment results and numerical results, the blasting
excavation scheme of the large-scale navigation lock was optimized. The research results indicate that the rock mass
damage induced by production blast-holes will strength the pre-crack vibration isolating effect. With the increase of the
width of the blast-induced damage zone, the vibration isolating effect is gradually increased, and finally stabilized at
50%. The attenuation rate of PPV increases with the width of blast-induced damage zone, and when the width of the
damage zone reaches 4 cm, the attenuation rate gradually slows down. The damage cumulative characteristics induced
by production and pre-splitting crack vibration isolation effect should be taken into consideration in the excavation of
the large-scale navigation lock. Therefore, the optimizations of blasting excavation, including the cutting blasting and
construction presplitting blasting, were put forward to reduce the blast-induced damage to reserved rock mass and

optimize the blasting effect.

Key words: large-scale navigation lock; presplitting blasting; accumulating damage; vibration isolating effect;

optimization of blasting excavation
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