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Abstract; This study investigates the blasting demolition of a 180 m-high reinforced concrete chimney under

site-specific conditions, systematically addressing critical challenges in collapse control through targeted engineering
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solutions. By designing symmetrically arranged directional and positioning windows ,combined with empirical formula
calculations , optimal blasting parameters were determined to be a 216 central angle and a 3.5 m cut height, effective-
ly guiding the chimney’s collapse along the predetermined trajectory without significant backward displacement. A
1:1 scale numerical model employing the Interface Stress Element Method was developed to simulate the collapse
process , showing complete structural failure within 14. 0 seconds with controlled lateral deviation ( <0.5% ) and
minimal settlement/forward surge. A comparative analysis with the Decoupled Co-node Model revealed the superior
performance of the Interface Stress Element Method in simulating rebar-concrete decoupling at cut closures, reducing
backward displacement by approximately 1. 0 m through differentiated load-bearing mechanisms at material compo-
nent nodes. The model successfully replicated restrained rebar scattering during top section ground impact,due to the
bonding forces of the spring elements, confirming enhanced simulation accuracy in collapse kinematics. Field imple-
mentation validated the numerical predictions, achieving precise directional collapse, complete structural disintegra-

tion,and compliance with safety thresholds, thereby establishing a replicable framework for ultra-high chimney demo-
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Fig. 4 Schematic diagram of blasting notch and hole distribution area( unit:m)
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Table 1 Parameter table of chimney blasting notch

B0 S80/m YIHJEK/m REIE/m YIr gL e .
. . ) . PIH R E/m
Blasting incision  Incision bottom arc Residual arc Incision central )
Cut height/m
parameter/m length/m length/m angle/°
+0.5 33.2 22.1 216 3.5
2.2 BHSHREHEEIT b=(0.8-1.0)a (5)

2.2.1 A AHaR
MR AL S H B ], Bt e anh .
HOFLIRSE
L =(0.6-85)8 (3)
Arhr,6 REE, HL0.55 m, THEA[TR L =0.33 ~
0.47 m,H2 0.4 m,
S fLFLHERE
a=(1.0-1.2)L (4)

A0 =0.4 ~0.48 m,J 0.4 m,b=0.32 ~
0.4 m,H20.35 m,

JEGHAEAR I R TRAR, W g=1.6 ~
3.3kg-m 7 H2.6 kg -m ™,
2.2.2 RHI R

(1)fL#%:d =40 mm

(2) Hpflde i

Q = qabs (6)



a2t H3H

XA, A B BAA LA 180 m R AR EE L0 1A E W R R R TS B A AL 139

AR :Q =0.2 kg, A& EBBSCR , T
HEFLIE 3 hn2h £ .

(3) Byt

MR D) 1 R/, 75 240 # 10 HEM AL,
FUBRAE 1) 1 LT 0] 1 AR AR VU 1 1R s i AL, 2L
TR FLELZ y 628 4>, 321 : 628 x 0.2 =
125.6 kg,
2.3 BEMEIEIT

P S R e K 2y, BRI B IR 20 45 R 320
R 2R, SR LN ZE ], 43 IX Bl 4 . 456 K
4, Al p ] o e b R AN YD R 3 A
T DI, 1 DX 5 S B B ] 30 ms (2 X35 B A2 Y Fsf
[8] 60 ms 3 [X 5 & ZEWIEF[E] 90 ms,

3 HEHRH

3.1 REEATE

ANTR] T o3 g Y s AR Ty 5, S T AR
RUEHAARA A i BB ok, J& T4 BR e o
S BT R R FH I BROR R T T SRR
T S 2 B BE TSz 1A FRZ R AIT - Fifoo
MERBEHIR, TR BT REZ, ek
JLHANIARLRS SR HTHATCIE O i ) SRS
SR IR RS, 45 A BARTTIE O a5 B Ao
Mo o A1 Bk T ) A AN S5 R ) (2 A 3, ] LA i 4%
AFU_E AR RIS o St bR AL AR A
(4, AR AR TR OTIE O LR RS BRE , el B 1L o
X B SR AT TR I AE , SR IS F B R B A 5
FACRAG S AL 7, RV &T 5 e i B 5T ) 4
YEHITT o R 73 o SRR v Bl AR Bt £ 22 1]
] LA ABRES B OCAAAU A AT AR BE - Z R R 4G
T o 75 LSDYNA Hh ] = 2 3 2 o8 5 3 B e ok
BRADAY AT 5 TR BE - 18] B B E5 1 7, UG T AR L A

AR

TR A SR T3R50 M B 0 A 57 B A A
e, 7S A BRI T TR e AR A e S TR
R A ER LY A, E A S R R ] SR R OT
PEATIERE T ST Hh A E TR, LIRS
3.2 BREX

K LSDYNA {4 Tiij Ak PHASE e 38 7 4 7577 T 6
R S LA L IR e AT R el S M AT
¥ H SOLID164 . T 3 47 %] 73, 49 fify A5 e % H]
BEAMI61 Socd) 43, # i SR Bk 35 B A 4L, R
JH COMBIL65 FIGifATi%4%
3.3 #RhEE

B A5 A R 5 R B 0 A R 38 SR 9 1 T BT A R
* MAT_PLASTIC_KINEMATIC i L34, Bk 251
k2 R,

REELHIT

Concrete unit

Bonding unit

Concrete unit

K5 =4Es kst oo

Fig. 5 Three-dimensional spring bonding unit

x2 ARTEEMBSH

Table 2 Material parameters of finite element model

BERERE p/ (ke - m7)

PR E/GPa

AL v VISR E/GPa RN F1 o/ MPa

sz/{;H‘l Material density Elastic modulus Poisson Tangent modulus Yield stress
s p/ (kg m™) E/GPa ratio v E./GPa o/MPa
]

Reinforcing 7.85 x 10° 210 0.29 20 26
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