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Controlled Blasting Demolition of Two Chimneys with
Opposite Staggered Collapse in Complex Environment
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Abstract: To comply with national environmental regulations , controlled blasting was used to demolish two chim-
neys at a decommissioned coking plant in Bijie City. The twin chimneys exhibited identical material composition and
dimensional specifications ; each was a reinforced concrete structure with preserved external shells, incorporating re-
fractory brick linings. Both structures measured 85 meters in height, with identical geometric parameters:a 7-meter
outer diameter (21. 98-meter circumference) at the base, featuring 36-cm-thick outer walls,24-cm-thick refractory
linings ,and a 4-cm insulating air gap between concentric layers. Situated in an urban setting with complex surround-
ings,the chimneys were proximate to protected infrastructure, including industrial buildings, residential areas, and
roadways ( minimum clearance ;60 meters ). This required stringent mitigation of blast-induced hazards, particularly
ground vibration and flyrock. Given that simultaneous detonation would produce excessive vibration,a sequential mil-
lisecond-delay blasting technique with 110 ms inter-chimney delay was implemented. To minimize collapse-induced

ground vibrations , four sand-soil cushion berms were strategically placed in the anticipated impact zones. Flyrock pre-
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vention was ensured by double-layer rubber-mesh reinforcement over the blast-cut sections. Computational analysis

verified compliance with all safety standards for blast-induced hazards ,including vibration and flyrock. Field observa-

tions confirmed the chimneys achieved controlled diagonal collapse in opposite directions as planned. Vibration moni-

toring at the closest protected structure registered 0. 66 cm/s, well below the prescribed safety limit, while flyrock was

effectively contained within designated boundaries. This successful demolition offers key technical benchmarks for

similar engineering projects.
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Table 3 Calculation of the collapse vibration

(ZS/AREE FERY R K8 (1) (V] e/ Com = s71) Viggyge/ (em = s7") T4
Protected objects Distance R/m o V] s (em =871 Voo /(em »s™')  Evaluation
AR %
;é)&rr}% 102 3.5 0.29 B
Plastic factory safety
I K, =1.50 e
ViR 5 . 120 ' 1570 2.0 0.22 B
Houses on the southwest side B=-1.70 safety
ZIN rIl 7
ARAIRE 197 2.0 0.09 w
Houses on the southeast side safety

SR FERUIZ I Fz 190 e 00 2 410 40 T 588 )7 47 HE Mt U

B IE A IR R aE i A
Spe = (fy = fo = V] = sin20) /g

A S AR Z B, A A TR O 2 R
HL9. 4; f, HBP 2B, —)2 PR 2B B
2.1.,0.5;0 9 A o0 4A fA B, L SO, I E
A I B T 2L 4 G — R R 5 3 1 I 1) 11 25
FE B 7 P DB 50 om FHSR4R 298 25 08 1 S 43 A3 9
ZEHATINGBBI B (B 6 1) , f, B O. 1,

T A AR A RRIER N S, =38 m,i%
(L7 /N T4 1 [R) ) 00 A 4 /N B, W IR 2 e
K. WS,

Fs R B
Fig. 5 Ubber mesh protection

4 BRI ER

AR R 2 2 AR ) MLE , A B UL LR BRIt
F AT 120k 7] I S O Sk A e WU B Bk HL B 1k
T 2 TR O KRS o R LA [ A 24
MR e BRSO 2 2 B — 2 AR LA [ R RE Y
ey A 4 D R ZE MR SN BESE TR B 10 AL, K24
PAFE g A 2000 g/m’, AL 2 HE Q HUK 80 g3 AHXT
BEAL B N 5E T B 10 A FL, HOKE 25 B RE ¢
1600 g/m’, L2y it Q B 35 g5 85 4 AF 2#
AR Vel 26 5 ) B A0 085 P O 7 I X R A7 5 P A1 BE R

TR 10 ANFL, HUEZG KR ¢ S 2500 g/m’, PAFLRE2G
i Q WO 100 g5 AHXT R B P AT 58 T 38 10 4L, B
YEZGRAKE ¢ b 2000 g/m’, FAALAE 2G5 Q BUH 50 g,
MBS R E IR TR 5+ FEA IR 58 2
5 T A BT T 5 — AU T T S, B A E SN EE
I L2y i3 51 100 g.50 g, ULIET 6,

LA R iR AR 24 MR B IR RICR
1# chimney 24# chimney

K6 ek

Fig. 6 Test explosion effects

5 BRSNS

AL I A I (0 335 4 i R AR IS £ 10 s, 1P 38 J0A [
P BRI 100 X [ B 52 (20 553 , 151 g B O 27 86 m
AL S =T IR BIAGIN , S R T W SR s IR B A
0.66 cm/s, TLAI T (AR M 22 A WU ) MLRE 1) 22 247
PR RIS, 22 K Jm I U, M = A A KA A
A R T A AP A S AR A

6 45iE

ARSI b G B A T AR A A A A o i 1
TR T 2 2R IE R BR SR BB A I i R 5 A A
JEERAT BN A R, AT LU A S 2 3R 85 iy &
H () ST BRIE IS %

(1) 3ot [0 X 98 A A [ A B 1l R FH AR ] 2
Rk R B R RCR B E 153 A TR BE 41
BE RS A A2 2 4, W O T R DI) 11 PRy e ik



154

1/

2026 £ 3 H

R B G E ATSETE PSR, RIE T 45 H BRI R

Fro WK,

BT R e
Fig. 7 Collapse process

(2) 38 3 P JA A 1) 110 s SiE S0 1] B A Al 5 T fl
PR fh st 18], RIS SR T 4 2 2280 1 v e nhdig, 45
BRI 1 58 42 B 55 A0 U2 B K W B4, S B T
X AR Bl B AU A AR A

2% 3Lk ( References)

(1] g e &, X0 F, 45 U0 RN s 4 1 4 B
PR 5 Ak e [J ] DR AR ,2021,27 (1) :53-
61.

[1] FEI Hong-lu, QIAN Qi-fei, LIU Yu, et al. Effect of cut
shapes on dumping backward collapse of high chimney in
demolition blasting [ J ]. Engineering Blasting, 2021,
27(1) :53-61. (in Chinese)

(2] 8 M A FERE, U4, 45, O TR A 1 R D) 11
FRETH BOREAE L[ T ] AR B, 2022,28 (1) :99-
106.

[2] HU Bin, YANG Sai-qun, LI Hong-wei, et al. Calculation
and numerical simulation of blasting cutting angle of an
ultra-high reinforced concrete chimney [ J]. Engineering
Blasting,2022,28 (1) :99-106. (in Chinese)

[3] BT, 5Kk, WL, S5 A TR IR e A D B R AR
Ml ) R B2 A [ ) ] 48,2017 ,34(4) :106-108,
114.

[3] ZHENG Chang-qing, ZHANG Jing, LAI Jing-jian, et al.
Photography analysis of toppling process of reinforced con-
crete chimney during explosive demolition [ J]. Blasting,
2017,34(4) :106-108,114. (in Chinese)

(4] ZFEHE 30 KSE S, % 100m =R g 4 /M E 5
JefPrBRbEaE ()] T ARk ,2021,27(6) :80-85 91.

[4] LI Yu-jing,ZHAO Wen,ZHANG Bao-liang, et al. Demoli-
tion blasting of a 100m high steel-concrete chimney with a
small collapse angle [ J ]. Engineering Blasting, 2021,
27(6) :80-85,91. (in Chinese)

[S] 4 M SWNAT, SeE i, 55 SR PREE T 180m A 141
JE I PRBRER B ()] TREREDL,2022,28(2) :84-92.

[5] YANG Hui, YUAN Yi-shuo, CHAI Ya-bo,et al. Direction-

al demolition blasting of a 180 m high chimney in a com-

(6]

(6]

(7]

(7]

(8]

(8]

[9]

[9]

[10]

[10]

[11]

[11]

plex environment[ J]. Engineering Blasting,2022,28(2) .
84-92. (in Chinese)

PO BB R 210 m 0 RE AR ()] A
%,2021,38(1) :100-104,158.

CHENG Nan. Directional blasting demolition of 210 m
chimney under complex conditions [ J]. Blasting, 2021,
38(1):100-104,158. (in Chinese)

R R B S, AR IR 1) B )R R —
DR TR AR5 I L) ] BT R 1k, 2020,38 (6)
28-31.

LI You-jun, ZENG Guang-yao, LIAO Li, et al. Construc-
tion technology and application of synchronized once-blas-
ting for the directional window of chimney[ J]. Coal Mine
Blasting,2020,38(6) :28-31. (in Chinese)

£ LR, TS PR 150m = 4K A TR 1+ A

P [ IR BRI [ ) ] . HR%,2020,37(4) :94-99.

REN Jiang, WANG Gao-long, WANG Xiao. Simultaneous
blasting demolition of two 150 m reinforced concrete
chimneys[ J ]. Blasting, 2020, 37 (4) :94-99. (in Chi-
nese )

X3 srA, K. 180 m A 1443 B AR MR R 4R
S5 Ao T[T ] 18, 2020,37(3) :103-108.
LIU Yi, XIE Shou-dong, FU Jian-qiu. Monitoring and safe-
ty analysis of blasting vibration for blasting demolition of
180 m chimney in sections[ J . Blasting,2020,37 (3) :
103-108. (in Chinese)

ORI W, RKR, S 100m 5K TREE 1A K

[] R AR SRS e S BB AEL [T ] B8, 2020,37 (4)

100-105,115.

DONG Xing,ZHANG Zhe, LIU Yong-qiang, et al. Prac-

tice and Numerical Simulation of 100 m Reinforced Con-

crete Chimney by Directional Blasting [ J]. Blasting,

2020,37(4) :100-105,115. (in Chinese)

RELIR XA 52 2 PR 5T I S 0 1 R A ok e 4

FERIRE AT [)] . H#85,2020,37(2) :69-74.

YU Hong-bing, ZHAO Ming-sheng. Study on blasting
demolition of abandoned chimney in complex environ-

ment and safety control measures [ J]. Blasting, 2020,



a3 H1 2z

A5, EPE e, 5K SCF 45 52 BRI AR AR [l X i) 5 07 42 Tl Jg A 155

[12]

[12]

[13]

[13]

37(2) :69-74. (in Chinese)

FREERD , EACHT , BERI PR, 4. 180m 2 Y7 IR 5E 1A
ROPFBRAERAKL ) . TReAR A% ,2019,25(6) :56-60.
ZHENG Gui-chu, WANG You-xin, DUAN Li-huan, et
al. Demolition blasting of 180 m high reinforced concrete
chimney[ J]. Engineering Blasting,2019,25(6) :56-60.
(in Chinese)

2 WL e, BEZE, . 85 m YA PR R
LHIRE ML B[] TAEHRD, 2017,23(5) :49-
55.

LI Yang, PU Chuan-jin, XIAO Ding-jun, et al. Blasting

demolition and vibration measurement analysis of 85 m

[14]

[14]

[15]

chimney|[ J]. Engineering Blasting,2017,23(5) ;49-55.
(in Chinese)

WHIREIE, SR GG AT, 2. S0 08 1 R B AR A D
e BE D SO AT [ )] TR, 2023,29(3) -
117-122.

YE Hai-wang, WU Jia-peng,ZHENG Chang-qing, et al.
Optimization of cutting height and effect analysis of rein-
forced concrete chimney demolition blasting[ J]. Engi-
neering Blasting,2023,29(3) ;:117-122. (in Chinese)
rhAe N RN E [ 5 % 2 AR GB6722—2014 JRH
LA MAELS].

(L5 98 1)

(6]

[10]

[10]

W B, R AR, S R 2 A e
S SO A e S TR, 2023,42(9)
2125-2139.
FAN Yong, WU Jin-gao, LING Zhen-dong, et al. Experi-
ment and simulation of rock fragmentation size of blasting
crater[ J |. Chinese Journal of Rock Mechanics and Engi-
neering,2023,42(9) :2125-2139. (in Chinese)
B, 0 TRET A A A RET AH i i i
FEFNE DT LA B B [0 ] b 5t BE TR 2 22 4R
2023,43(6) :565-574.
HUANG Yong-hui, SUN Bo,ZHANG Zhi-yu, et al. Opti-
mization and verification of blasting fragmentation judg-
ment method for rht constitutive model of rock[ J ]. Trans-
actions of Beijing Institute of Technology,2023,43(6)
565-574. (in Chinese)
ZE O, VFARIE, UK. B IR LR I R ) (B AR A
[J]. P E#HE,2014,23(2) .84-91.
LI Bin, XU Guo-meng, WANG Wenjie. Numerical simula-
tion of fan hole blasting induced rock fracture[ J]. China
Mining Magazine ,2014,23(2) :84-91. (iin Chinese)
TRAULR, XUGEHE /NI, 45 T ML R B B L
RS S A AR 1 (3 3C) [T ]. Journal of Cen-
tral South University,2023,30(6) :1887-1899.
ZHANG Shuang-xia, LIU Zhi-xiang, YANG Xiao-cong, et
al. Analysis of damage characteristics and optimization of
fan-holes blasting design under high in-situ stresses|[ J ].
Journal of Central South University,2023,30(6) . 1887-
1899. (in Chinese)
SRR, A Bk A, AR AL ZE K B X AL
SRR [ J]. HERE 2023 ,40(3) :108-115,142.
GUO Dong-ming, LAN Fange,ZHANG Wei, et al. Study

of influence of stemming length on blasting effect[ J].

[11]

[12]

[13]

[14]

[14]

[15]

Blasting,2023,40(3) ;:108-115,142. (in Chinese)
FEHOE, R, BN, S T P R FLR A SR
IR SE YIS TRl W58 [0 ] BB 4 44, 2024, 53 (3) + 58-
64.

WANG Du-guang, YANG Zhi-qiang, WANG Li-jie, et
al. Optimal vibration reduction delay time mediun-deep
hole blasting underground [ J ]. Explosive Materials,
2024 ,53(3) :58-64. (in Chinese)

BLAIR D P. Acoustic pulse transmission in half-spaces
and finite-length cylindrical rods[ J]. Geophysics, 1985,
50:1676-1683.

YOU Yuan-yuan, YANG Ren-shu, ZUO Jin-jing, et al.
Research on the fragmentation characteristics of iron ore
based on RHT constitutive model calibration and charge
structure optimization [ J ]. Mining, Metallurgy & Explo-
ration, 2024 ,41(4) .1819-1834. (in Chinese)

o 4E R sk LA DDEUE P RALAL N B
R — O R AU [T ] TR, 2024,30(4)
19.

JIANG Wei, TAN Cheng, YAO Nan, et al. Numerical
simulation of one-time blasting completion of the cutting-
shaft by stage blasting in medium deep holes[ J]. Engi-
neering Blasting,2024,30(4) :1-9. (in Chinese)

HUO Xiao-feng, SHI Xiu-zhi, QIU Xian-yang, et al. Rock
damage control for large-diameter-hole lateral blasting
excavation based on charge structure optimization[ ] ].
Tunnelling and Underground Space Technology, 2020,
106 :103569.

YI Chang-ping, SJOEBERG Jonny, JOHANSSON Dan-
iel. Numerical modelling for blast-induced fragmentation
in sublevel caving mines[ J]. Tunnelling & Underground

Space Technology,2017,68 (oct. ) :167-173.



