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Experimental Study on Internal Force Adjustment Mechanism of
Frame-shear Wall Structure under Condition
of Span-by-span Detonation

YAO Ying-kang' , JIA Yong-sheng'? ,SUN Jin-shan' ,XIE Xian-Qi' ,LIU Chang-bang'”
(1. Hubei Key Laboratory of Blasting Engineering of Jianghan University , Wuhan 430056, China;
2. Wuhan Explosions and Blasting Corporation Limited , Wuhan 430056 , China)

Abstract: The internal force adjustment mechanism was studied in order to analyze the destruction process of di-
rectional blasting demolition for high-rise buildings. This study was carried out based on a blasting demolition project
of twenty-story frame-shear wall structure building. On-site dynamic strain of columns and beams in different repre-
sentative positions of upper,middle and bottom part of the building was measured so as to conduct the analysis. The
results show that:when the first row columns were detonated, the upper columns of the cutting area first bore addi-
tional compressive strain in 10" magnitude generated by the blasting load ,and this strain decreased with the floor in-
creased. In the condition of span-by-span detonation , there was additional tension strain in a 10> magnitude in the up-
per columns of the cutting area,and the strain increased gradually as the vertical constraints were removed. When all
the columns in the cutting area were detonated , the last row columns in the supporting area generated 10° magnitude
strain fluctuation because of load redistribution , then generated 10’ magnitude compressive strain until the column
was crushed. In the condition of span-by-span detonation, the front beam structure changed from statically indetermi-
nate structure to cantilever structure until destroyed,and the beam-column joints of the back beams reversed multiple
time , with 10> ~ 10> magnitude strain fluctuation. The study can provide reference for relevant blasting demolition de-
sign and structural progressive collapse analysis.

Key words: frame-shear wall structure; blasting demolition; directional collapse; span-by-span detonation; in-
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Fig. 3 Dynamic strain curve of front column
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Fig. 5 Dynamic strain curve of middle column
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Table 3 Dynamic strain characteristic of back column
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Table 4 Dynamic strain characteristic of front span
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Fig. 9 Dynamic strain curve of back span main beam(6th)
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