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An Experimental Study on Blasting Collapse Behavior of Asymmetry
Structure with High Aspect Ratio

Young—Suk Song, Min—Su Jung, Dong—Wol Jung, Won—Ho Hur

Abstract In blasting demolition, a method would be chosen among many depends on shape and system of a structure
and its surround. To demolish using explosives a structure, which is asymmetric and with high aspect ratio,
pre-weakening, explosive locations, detonating delay, and surround conditions are needed to be considered in front
to design blasting demolition plan. In this study, to over turn asymmetric and high aspect ratio structure in safe,
a simulation using a software named Extreme Loadings for Structures, ELS, had performed. In results, it is achieved
optimized pre-weakening shapes and locations, which prevent kick back motion of the structure when it collapse,
by analyzing moment distribution caused by pre-weakening. And of structural collapse and by minimizing asymmetric
structure’s torsional moment. Also, after the demolition, simulation results are also compared with actual collapse
behavior. In results, it is confirmed the accuracy of collapse behaviour simulation results, and in blasting demolition,
kick back motion can be controled by adjusting pre-weakening shape and location, and the torsional moment of
an asymmetric structure also can be solved by optimizing detonation locations and its time intervals.

Key words Blasting demolition, Asymmetry structure with high aspect ratio, ELS, Collapse behavior, Over tum, Optimized
design
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Fig. 1. Element connectivity springs representing volumes.

Fig. 2. Degree of freedom(DOA) for analysis.
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(b) 1st floor plan of structure.

Fig. 5. Picture of structure.
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Table 1. Physical properties of concrete in analysis
Property Value Unit
Young's modulus 26,200 MPa
Shear modulus 10,480 MPa
Tensile strength 2.94 MPa
Compressive strength 29.4 MPa
Specific weight 2,500 kgf/m’
Table 2. Physical properties of rebar in analysis
Property Value Unit
Young's modulus 199,948 MPa
Shear modulus 79,979 MPa
Tensile strength 353 MPa
Ultimate strength / yield stress 1.4 -
Specific weight 7,840 kegf/m®
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(b) Girder rebar

(c) Slab rebar (d) Wall rebar

Fig. 8. Bending lists.
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Fig. 9. (a) Strain concentration detail, (b) Cutting modeling.
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Table 3. Cases of analysis models

Div. CASE 1 CASE 2 CASE 3 A CASE 3 B

Pre- *Remain Length: 750mm |*Remain Length: 1,500mm|*Remain Length: 1,500mm|*Remain Length: 1,500mm
Weakening |*Shape: Triangle *Shape: Rectangle *Shape: Triangle *Shape: Triangle
Delay Time - Interval : 0 - Interval : 0 - Interval : 0 - Interval : 400ms
Modeling
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Fig. 10. Collapsing behavior - case 1.
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Fig. 11. Collapsing behavior - case 2.
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Fig. 12. Collapsing behavior - case 3-A.
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