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Practice on Demolition of Four Chimneys by Homogeneous
Directional Blasting in Complex Environment

YUAN Yi-shuo'" ,LUO Ning"" ,YANG Zhen® ,\WANG Jie-fei* ,CHAI Ya-bo"'"" ,HAN Tao" ,CAO Qi’
(1. a. School of Mechanics and Civil Engineering; b. Explosion Mechanics and Intelligent
Engineering Blasting Research Center, China University of Mining and Technology,
Xuzhou 221116, China;2. Luoyang Yuhang Blasting Engineering Co. ,Lid. ,

Luoyang 471000, China;3. School of Energy Engineering, Huainan
Vocational and Technical College , Huainan 232001 , China)

Abstract: In order to successfully demolish two brick chimneys and two reinforced concrete chimneys located in
the same plant area where is a complex environment by blasting. The overall blasting scheme of “single cut, direc-
tional collapse” is determined to demolish the four chimneys at one time, by analyzing the surrounding environmental
conditions and the structural characteristics. According to the engineering experience, it is determined that the bottom
edge of the chimney cut is at the elevation of +0.5 m,the cut angle is 215°,the cut height, cut length and relevant
blasting parameters are calculated by theoretical formula. The cut form is trapezoid like,and the initiation network u-

ses the digital electronic detonator initiation system with higher accuracy to initiate in the way of parallel firing. Con-
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sidering the different structural composition of the four chimneys, corresponding pretreatment schemes are formulated

respectively. Through the safety check of the collapse reliability, blasting vibration and collapse vibration of the chim-

neys and the effective control of the flying debris and flying stones after blasting, the four chimneys collapse in the

design direction and prevent harm to the surrounding protection targets. By using the finite element software LS-DY-

NA to simulate the collapse process of four chimneys,the results show that the simulated collapse process is almost

the same as the actual process,and the collapse completion time is around 14 s. Moreover, by analyzing the displace-

ment and velocity law of the top node,it can be judged that the chimney collapse effect is sufficient and the expected

goal is achieved,which further shows a guiding significance of the numerical simulation for engineering practice and

can provide reference for similar projects.

Key words:

UTBE AR S, 6 25 TR0 (5 97 ) B SR ok b s, 0
[l YA HIHE A A G Al T 7 1 7 0 e 7 A i A
e, SR AU BORT 1S REHE Y 5 7, R AR
Sy IHEE (R ST SEHEHR IR TAE , AR G 7= s
AT R, o ik BBk rh A AR B R 9 2
o T T AL TR AFREE P s S ST O PR
4%, PRI 2 B TG 7 1, L6 20 40 80 4R AR, 3%
L6 A 7 X 0 A5 SRR 05— A0 ] S e R o ) h o 2
" I X Rk © 48 7E TR S ik b 5 21 K B
IOEFEY o 4R I ) A Dl SOk 25, 47 ok B B3 ok e
53 2 X R I B AR A TSR A ke v L A
X)X A 210 m 25 4 1 S E 1 R AR
ST T2 R 2 B ) S 1 i 25 42
G, IR HR 4 3o )08 725 2 00 e A VT 5 A ) B o
JBE 150 m 725 AATT IR B - A AT R IR TR S5
A V1 1 5 R A 35 P 1) 10 o7 8 LA R A AL =K, 9 AL
BB L 2R 7 2, A S B AR RO . 1R
T 75 4 N AT = R R AR 1 A 1 AT R BRI % g
I8 el 535 2 WL DR 28 2 R e 1800 1, 23 AR
() AT %, ISR o I ELRER HAR A4
S8 PR B 7 A S5 0L A 1 ) AR 5 1
i, BRI 7 R BB R B4 578 X SR
45 N FIAT BRITARIE ANSYS/LS-DYNA Yo 4417 1R 5t
HEACS (R 2R R R A R L o 4 i T 5 - A
Vel L 1) U1 1 4 10 ) B A A B S I 22 HE AT O
T BRI A 4 S S T AR S PR A Y
FEWIE o AR S0 — PR A2 2 R R 180 m e 08 e 52
TEHRRS TAEE™ , R FBCE R S0 5 B R 7 e it
FHE ST, IR S5 LA B U B %

DISE 5P T00 Ly TR X o ] S o 4 A R
P AL A BN R IX P DU G A 1 R B T A SRS
5, WA TR T HE 224 IR BUE 4 R0k )y
VT AR, 9745 5 SR 100X R 1% 7 22 HEAT BT
=

blasting demolition; directional collapse; safety check; numerical simulation

1 TSR

1.1 JFhiRE

i LR RIRBR 04 DU R A 1l 57 T rf P o ) £
IR B BRA AT XN IR A2 2%,
0 3 R S AL ST s 7 DX R A DU A A 1 B )
TIPRGE A SE R AT = 4R P RE A B AR
H 151 5 ] B O 5 b ) =4S A7 G 1R BAROR &
FIUNPE 1 BT 7 o 1A 08 el g 000 B 0 5 6 2 189 m,
PO B A Rl B 5 48 m, B 85 8 58 4
%375 188 m s 2#H X AR MIFEES ) F5 49 m, BB 12
L2 293 m, PENEE B I FEA el B 55 357 m, 7Y
OO B B 2 52 A5 A 112 m, ZR AL B R 2 A
85 m;3 # A [l B M BE S iz ML £k ST m BRI
137 m, PN ES T A f i B 5 184 m, JE A 25
NSEHAE DY 304 m, ZR AL B S 25 AL 339 ms 444
el g M B B L2 56 m M) 143 m, PH A S
A B 3 B B 49 m, JU M BE B 8 52 4245 %2 3
305 mo AR PRSP R R LR 1,

BT FFARBRE e JA i 2 55

Fig. 1 Surrounding environment of chimney to be demolished
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Fig. 2 Schematic diagrams of chimney blasting cut( unit:m)
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Table 1 Parameters of chimney cut
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1# 15.45 9.15 2.45
24 15.45 9.15 2.40
34 24.65 14.40 2.50
4# 24.65 14.40 2.50
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Table 2 Parameters of chimney hole network and charging
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44 30 15 30 25 20 28/30 11 318 2.50 55 17.49
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Fig. 3 Diagrams of hole layout( unit:m)
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Table 3 Verification results of closing angle and chimney center of gravity offset distance

WE S m H/m o e B/° Zom X/m PINEEN2.0mir PINEEH 2.5 m
% ' H A B/ m i 0 i 85 4 5/ m
I# 2,46 1.73 2.00 2.55 0.58 45.00 24.68 22.22 25.32
2# 2,46 1.76  2.40 2.55 0.67 45.00 27.78 22.22 25.32
3% 3,92 3.27 250 2.62 0.51 45.00 21.94 14.48 18.02
4#  3.92 3.27 2,00 2.62 0.42 45.00 18.40 14.48 18.02
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Table 5 Verification results of collapse vibration
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