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Practice and Numerical Simulation of 100 m
Reinforced Concrete Chimney by Directional Blasting

DONG Xing' ,ZHANG Zhe’ ,LIU Yong-giang' ,ZHANG Kun-lin' ,HU Yong-yu' ,HUI Jia' ,XIE Shao-kai'
(1. Beijing BIT Blasting Engineering & Technology Co Ltd, Beijing 100081 ,China ;
2. New Era Liaoke ( Fuxin) Blasting Engineering Co Litd,Fuxin 123000, China)

Abstract: In order to demolish the 100 m high reinforced concrete chimney in complex environment , according
to the structure of the chimney and the characteristics of the surrounding environment of the chimney,the trapezoid
blasting cut is selected and the directional window and positioning window are set up. Through analysis and calcula-
tion, the center angle of the cut is 230 and the height of the cut is 2.5 m,the spacing is 0.35 m and the row distance
is 0. 30 m,the single hole charge is 60 g and the total number of holes is 522. The blasting construction scheme of
millisecond time delay blasting is carried out with MS1,MS3 and MS5 millisecond detonators. The blasting vibration,
collapse vibration and the distance of flying rock are checked and the appropriate protective measures are taken. The
chimney demolition blasting was simulated by 1:1 numerical simulation using LS-DYNA by selecting appropriate pa-
rameters. The simulated collapse process is basically consistent with the actual collapse process. When the top of the
chimney touches the ground, the velocity is 22. 8 m/s. In the practice of chimney blasting demolition , the collapse vi-
bration has a greater than the blasting vibration. After 11 s of blasting,the chimney collapses smoothly in the prede-
termined direction, without any impact on nearby buildings.
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Fig. 1 Schematic diagram of the surrounding ( unit;m)
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Fig. 2 Chimney to be removed
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Table 1 Chimney size parameters
FRE/m  ARER/m HE/m RHRE/m R/m
0 6.25 0.38 0.08 0.23
40 4.48 0.34 0.08 0.23
60 3.74 0.26 0.08 0.12
80 2.90 0.22 0.08 0.12
100 2.58 0.18 0.08 0.12
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Fig. 3 Schematic diagram of notch section
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Fig. 4 Schematic diagram of incision

layout and detonator segmen( unit:m)
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Table 2 Calculation results of blasting vibration
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Fig. 5 Vibration reduction and protection measures

for chimney when touching the ground
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Table 3 Material parameters

BRIZH HE/ (kg -m™®) HEEE/GPa AR WIRN F51/MPa ]|5HEE/ MPa
B+ 3200 30 0.21 30 300
br 7800 210 0.27 235 2100
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Fig. 6 Simulation of chimney collapse process
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Fig. 7 Displacement-time relationship of chimney top
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Fig. 8 Velocity- time relationship of chimney top
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Fig. 9 Ground vibration speed-time relationship
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Table 4 Ground vibration speed

BARRSIEAE/ (em+s™') X FH YA ZFH
B—BE 0.35 0.17 0.22
B ER 0.43 2.11 0.56
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