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Numerical Study on Blasting Demolition Scheme Optimization
of High-rise Chimney in Complex Environment

ZHANG Jian-hua' LI Jiang-jiang' ,HUANG Gang' ,MO Nai-di' ,SHEN Li-yuan®
(1. School of Resources and Environment Engineering, Wuhan University of Technology,

Wuhan 430070, China;2. China Fire and Rescue Institute , Beijing 102220, China)

Abstract: In order to realize the blasting demolition of 62. 8 m high brick structure chimney in complex environ-
ment, various demolition options which fully consider the structure of the chimney and the surrounding environment
were compared in the case of insufficient space for collapse on the east,west and north sides. After analysis, one-way
and two-way folding blasting options were initially selected to blast and demolish the chimney. The circular angle of
the upper and lower notch was designed as 220°. The lower notch was set as 2 m high at 0.5 m from the bottom of
the chimney,while 30 m from the bottom of the chimney located the upper notch which parameters need to be simula-
ted and optimized. ANSYS/LS-DYNA finite element analysis software was used to compare the collapse effect of the
preliminary scheme,and it was calculated that the one-way folding blasting did not meet the demolition requirements,,
so the two-way folding blasting was selected. Then the chimney collapse process was simulated with the upper cut
height of 1m,1.5 m and 2 m and the delay times of 0.5 s,1 s,1.5 5,2 s and 2.5 s between the upper and the lower

cut. After analyzing the collapse process and the distribution range of the blast pile of the chimney under different
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working conditions, it was determined that the best folding effect with a small collapse space happened when the up-

per cut height was Im and the delay time was 1 s. Furthermore , safety measures which were related to blasting vibra-

tion and flyrock protection were designed. The blasting effect showed that the chimney collapsed smoothly according

to the designed direction during the blasting process, and no damage occurred to the surrounding buildings ( struc-

tures) . The overall blasting demolition effect was good enough to meet the expected goal. It can provide a reference

for related scholars and demolition projects.
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Fig. 1 Surrouding environment of chimney (unit:m)
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Fig. 3 Chimney blasting network connection( unit:m)

2 BHIFRARIERE

2.1 BRTEBEES

MARFEAEAS R 7 58T M I 0 R T PR R 3ok S AR
PEAFRBRAH 5 47 5, R B ANSYS/LS-DYNA X H
TR AT, LU [ B )5 A2 T ) PR R B 32
JPREMEERI IR TR . SR SOLID164 5C {4 §.5
PEAT L5 A K143, MR A« MAT_RIGID R 4
B R R R F « MAT _PLASTIC _KINEMATIC #1 %},
FOBHE X S5 2800 36 1 @ i 6 7 + DE-
FINE_ELEMENT_DEATH_SOLID _SET 2 %{t 2. 50
FURRIE D] 1 BB R, 38 1 e 5 E « MAT_ADD_ERO-
SION 256 BHEHRRIE S50 B (8] 35 1 8 g 2k 3K
BTG, KPR A TR . A OCHE T + LOAD
_GRAVITY _PART X 4 &1 Jita in =& 77, 8 if 3¢ Hi =
* CONTACT_ERODING _SURFACE _TO _SURFACE
S SCHH P R b T2 ik . AR I PR 5467 1 ( kg-m-
s) , LAAR AR S A A 1 AR s B RS 254
FEURBRAM A — 2, &l 4 PR, B BOR R ER 2 31
7 T — 25 AL EL 5 BR .

K4 R R R SR
Fig. 4 Chimney model

22 BEFBBEHAR

H1 T R RN A5 25 (0] A 39 m, BESR T B 141 78
PRBCT) 1B W e 5 ) AR A/ F R BB R A, WY
B 1 BESr B {8 55, A RE A R AR B A A 1 £ 46



118

1

2023 43 H

5 AR BE . AR Al ] B3 23 ) SR ORIAE ¢ TR 28
B0 R A &R, PRI 0.5 m
Ab U EE 2 m, EYTABEAE 30 m Ab, DT H
Um, BN UTEXERELC A 20 2200, R U1 SE
220 2 s N7 101 A7 FROTASE Y, B R A 40 45 2R 4
K6 Jirn.

KBS s AERER
Fig. 5 Node A location

BEDIZE 5 55,0 s I 15T TUB AR, |- B 3F
RE,2 s BFRYTHIER, 7E 4 s 224 LY A,

TR BIWTRL, b Bt v e, Bt b B 1 — i fit
18,8 s I P TOURR C0 23 fiph M, 08 el 75 45 oV P T ¢
i, AR 458 5 08 1 T foh b B 2 i 36 39. 78 m, AT
WL, FEARSE SR T ,30 mo 4k 41 &7 4 R,
JE PR T UG , O B BT 32 B Y I g e
PURM IR, 25 T O IE R , T Bl e 5 AL B
AR B S FEAE R T AR ], il T B {8 R
7 ) AR TR, b B v 7T B Vel B S A T 1] 481
¥AJ7 163z 8l , e 23 B AE I8 2h )5 i e e o

TENE e AR RE 7 PR E e D) e EE AT
KHE, AT LARE R b BEUH P B 7V FH R] ek ARG £ P8 B
(R SCHRF T, (0 P e e 1 I R IGUR T )2, (B4R
Bl NS, B B B I A I BE IS BARN, 22
Ff R R BAT B 2 AN E A, e B2 3 i T
R AIMERE 2 0055 2 6] (4 BR A, P ok B ) 37
BBy AT
2.3 WEFBBEWAR

RIS H BT AR T 028,
TUITESEWING 220 2 s, ar 101 A7 BROTHEAY , #E 41
B AR IE 7 s

R 1 BEMMERESH

Table 1 Brick structure material characteristic parameters
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Fig. 6 Numerical simulation results of One-way folding collapse
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Fig. 12 Comparison of collapse simulation results under different delays
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