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Abstract: To optimize damage control in the directional blasting demolition of buildings, a composite cushion
charge structure was proposed to reduce blasting on the support structures of the final row of load-bearing columns.
Based on the mechanical mechanism of the composite cushion layer, a field-simulated scaled model test was de-
signed. The blasting-induced damage to load-bearing columns under various charge structures was analyzed using in-
tegrated measurement techniques, including ultra-dynamic strain gauges, high-speed photography, and digital image
correlation ( DIC). To investigate the failure characteristics and strain evolution patterns of load-bearing columns un-

der varying explosive equivalents using a composite cushion charge structure,and to evaluate the residual load-bear-
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ing capacity post-blasting, experimental results demonstrate that this charge structure effectively controls damage at

the borehole surface. The reverse energy concentration effect leads to primary damage occurring on the free surface

near the borehole while effectively preserving the pre-reserved concrete at the borehole base. This mechanism ensures

gap formation in the collapse direction,while retaining rear concrete , maintaining sufficient support strength to estab-

lish a rotating hinge point, thereby enabling precise directional collapse of the structure. These findings offer valuable

references for directional blasting engineering, simultaneously enhancing operational safety and demolition accuracy.
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Fig. 1 Schematic diagram of composite cushion structure
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Fig. 2 Schematic diagram of stress wave transmission

and reflection of composite cushion structure
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Fig. 4 Schematic diagram of experimental model (unit; mm)
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Table 1 Parameters related to concrete models

HETE“ ?fﬂiﬂﬁf; %M(b'u?;f}f 3%‘@4‘%% IR He
Densn}i/ Compressive Long.ltudlnal w%{ve Elastic modulus/ Poisonby
(g+em™) strength/MPa velocity/(m = s™") GPa
2.343 30.741 3398.3 8.293 0.367
®2 EEXBAR
Table 2 Model test schemes
Y5 AR bR AL EAE . LiE{R20) 58
Experiment ~ With or without Upper axial Blast hole LR . Single-hole
number a cushion layer pressure/ MPa diameter/cm Hole depth/cm charge/g
M-1 Fel 10 1.2 8.9 1.5
M-2 g 10 1.2 7.5 1.5
M-3 el 10 1.2 8.9 2
M-4 7 10 1.2 7.5 2
M-5 A 10 1.2 8.9 2.5
M-6 g 10 1.2 7.5 2.5
M-17 fa 10 1.2 8.9 3
M-8 g 10 1.2 7.5 3
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