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Design Method for Bidirectional Fold Implosion
of High-rise Reinforced Concrete Buildings

SUN Jin-shan®" ,XIE Xian-qi*" ,JIA Yong-sheng"" ,YAO Ying-kang™"
(a. State Key Laboratory of Precision Blasting;
b. Hubei Key Laboratory of Blasting Engineering, Jianghan University , Wuhan 430074 , China)

Abstract: The problem during the overall scheme of bidirectional fold implosion technology is the lack of calcu-
lation basis for selecting key parameters. Thus the quantitative design method of folding blasting plan is studied.
Firstly ,a multi-rigid body dynamic model of the buildings motion posture is established. Based on the dynamic model
and engineering case analysis, the design criteria for main parameters such as the position of the blasting incision, the
sequence of initiation,and the delay time are put forward. It is proposed that there should be 2 to 3 blasting cuts, and
the mass of each section should be close with a height-width ratio greater than 2. The opening directions of adjacent
incisions should be opposite ,and the bottom incision should face a spacious area. The initiation sequence of each in-
cision should be from top to bottom with the minimum delay interval between adjacent incisions approximately equal
to the time for the upper incision to rotate 1° ~2° after initiation. While the maximum delay interval is equal to the
time for the upper incision to close. Reasonable initiation delay time should ensure that the building is zigzag in the
air before any blasting incision is closed. Through the blasting example of a 19-story building, the rationality of the
design criteria and the kinematic model is verified.
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(a) JE R =R A B (77, 20054F )
(a) Fold implosion of a chimney ( Guang Zhou, 2005 )
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(b) Fold implosion of a building ( The United Kingdom, 2011 )
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Fig. 6 Tri-folding implosion plan for the 19-story building( unit:m)
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Table 1 Parameters of the building( Left part)

C, Mi#m/  C WH G EEE/ G G REEIE/ G A BT RRIRRE, R/
mm mm mm mm mm mm mm mm
500 x500 4 x22+8x18 500 x700 4 x25+14x22 700 x700 4 x25+16 x22 250 100
x2 BHARSH(ENTS)
Table 2 Parameters of the implosion plan( Left part)
3AMIHfLE IHaskITMA/e H SCHERL MEZRARE/ (kg - mTY)

14th ~ 15th 29 re,rd,re ra,rb 2000

8th ~9th 28 ra,rb,rc,rd re 2000

Ist ~3rd 40 re,rd,re ra,tb 2500
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Table 3 Calculation parameters of the Tri-folding implosion plan

m,/ m,/ m,/ r/ r/ r/ L/ L/ J/ )/ Jy/ Ji/ )/ 0,0/
kg kg kg m m m m m (kg-m?) (kg-m”?) (kg-m”?) (kg-m™) (kg-m™) (deg)

1.5x10°1.5x10°1.8 x10° 11.8 12.2 13.4 21.5 21.5 2.7x10° 2.9x10®° 4.0x10® 5.5x107 5.5x10" 22

x4 ARAARHDHER
Table 4 Analysis results of 3 plans
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(¢) 14" —15™ 8" —9" 1*-3" 0—-1.0—-2.0 =2

(a) %754 (b) #7358 (c) B C
(a) Posture 4 (b) Posture B (c) Posture C

K719 JREFRBARER
Fig. 7 Implosion of the 19-story building
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