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Abstract

In this paper, the similarity theory considering gravitational effects is derived based on the
Buckingham m theorem. Taking the blasting demolition project of a super high-rise building in the
central urban area of a city as the engineering background, two scaled high-rise building models
with geometric scale ratios of 1/20 and 1/100 are established following similarity laws with the aid
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of LS-DYNA numerical simulation. Numerical simulations on the collapse process induced by blasting
demolition are conducted for both the prototype structure and the two scaled models. The similarity
criteria for structural velocity and collapse duration during building collapse are verified. This
study offers theoretical references for centrifugal model investigations on the collapse behavior of
high-rise buildings subjected to blasting demolition.
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Figure 1. High-rise buildings to be demolished and surrounding environment
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Figure 2. The layout plan of column and core tube of T1 building
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Figure 3. Elevation and blasting cut layout of T1 and T2 buildings
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Figure 4. Finite element model and blasting cut of T1 building
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Figure 5. Numerical calculation and practical comparison of collapse process of high-rise building blasting demolition
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Figure 6. Numerical calculation and actual blasting of high-rise building fragmentation
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Table 2. Working parameters of the numerical model
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Figure 7. Vertical displacement curves of feature points at the top and 15th floors: (a) 1/20 model; (b) 1/100 model
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Figure 8. The vertical displacement curves of feature points on the top and 15th floors of the prototype converted to the model
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