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Abstract

To safely carry out the blasting demolition of seven clustered residential buildings with frame-shear
wall structures in a complex environment, this paper analyzes the structural characteristics of the
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buildings, surrounding protected targets and construction difficulties. A technical scheme is pro-
posed for the one-time blasting demolition of the seven frame-shear wall buildings by adopting in-
hole delay initiation with digital electronic detonators. Facing the complex surrounding conditions
where the nearest distance from the buildings to high-voltage power lines is only 18 m and merely
20 m to overhead pipelines, a multi-medium and multi-layer combined protection method for blast-
ing flying debris is adopted. This method integrates coverage protection near the blasting mass with
shielding protection for key parts, which effectively controls the moving direction and scattering
range of blasting flying debris. Considering the large number of buildings and the requirement for
simultaneous blasting of underground structures, technical measures including multi-borehole lay-
out and optimized decoupled charging are applied. With the deployment of 6560 electronic detona-
tors and 31 initiators, the collaborative control of multi-directional directional collapse and precise
delay initiation is realized for the seven frame-shear wall building cluster. The peak velocities of blast-
ing vibration and collapse vibration are far lower than the safety thresholds. The demolition achieves
the expected blasting effect and can provide a technical reference for the rapid and safe demolition
of similar clustered residential buildings.
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Figure 1. Buildings for blasting demolition and surroundings
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Figure 2. Schematic diagram of blasting surroundings
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Figure 3. Schematic diagram of building plan structure
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Figure 4. Schematic diagram of blasting cut
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Figure 5. Schematic diagram of staircase pre-treatment
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Figure 6. Schematic diagram of elevator shaft pre-treatment
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Figure 7. Hole layout and charging structure diagram of columns
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Table 1. List of blasting hole network parameters of columns

=1 MHERWALMS R
b2k SEAERGS S R AL AR peLEAE bilke)

—HEA 0.5x0.5m 13 1 13 1.2 kg/m? 0.09 kg 1.17
. 0.4x0.5m 10 6 60 1.2 kg/m? 0.075 kg 45
0.5x0.5m 1 6 6 1.2 kg/m? 0.09 kg 0.54

. 0.4x0.5m 10 6 60 1.2 kg/m? 0.075 kg 45
ke 0.5x0.5m 1 6 6 1.2 kg/m? 0.09 kg 0.54
—#D 0.4x0.5m 8 6 48 1.2 kg/m? 0.075 kg 3.6
. 0.4x0.5m 10 6 60 1.2 kg/m? 0.075 kg 45
—hke 0.5x0.5m 1 6 6 1.2 kg/m? 0.09 kg 0.54
- 0.4x0.5m 10 6 60 1.2 kg/m? 0.075 kg 45
—HB 0.5x0.5m 1 6 6 1.2 kg/m? 0.09 kg 0.54
“#D 0.4x0.5m 8 6 48 1.2 kg/m? 0.075 kg 3.6
o 0.4 x0.5m 10 3 30 1.2 kg/m? 0.075 kg 225
=he 0.5%05m 1 3 3 1.2 kg/m? 0.09 kg 0.27
o 0.4x0.5m 4 6 24 1.2 kg/m? 0.075 kg 1.8
=D 0.4x04m 4 6 24 1.2 kg/m? 0.06 kg 1.44
Ait 92 454 34.29
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Table 2. List of blasting hole network parameters of shear walls
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Figure 8. Hole layout and charging structure diagram of shear wall
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Figure 9. Detonation time for each column of building 1
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Figure 10. Protection structure for blasting parts
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Figure 11. Protection for blasting areas
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Figure 12. Blasting process and effect
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