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Numerical Simulation and Construction Design of Blasting Demolition
of Double-cylinder Old Ammonium Nitrate Granulation Tower

KONG Qing-liang' ,XIA Zhi-yuan® ,WANG Gang® ,LIU Ming-feng’
QIAN Ming-yuan® ,YANG Fan® ,GAO Peng-fei®
(1. Zhejiang First Hydropower Construction Group Co. ,Ltd. ,Hangzhou 310051, China;
2. Anhui Jiangnan Blasting Engineering Co. ,Ltd. ,Ningguo 242300, China)

Abstract: 1In order to demolish a 57 m high double-cylinder ammonium nitrate granulation tower in a complex
environment , this study analyzes the structural characteristics of the tower,including its large potential energy and un-
even mass distribution. A blasting method was designed with intermediate initiation and sequential detonation towards
both sides to achieve a controlled collapse effect through “directional blasting + internal convergence”. The blasting
design includes trapezoidal cut notches with strictly controlled perimeter and height. The bottom supporting walls are
partially retained,and highly symmetric directional windows were created at specific heights. The demolition was car-
ried out using high-precision nonel detonators combined with delayed initiation inside the holes and external relays
outside the holes. Through theoretical analysis and calculations, the final blast notch length was determined as

13.5 m with a height of 3.5 m. To validate the design scheme, L.S-DYNA simulation software was used to establish a
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three-dimensional finite element model of the granulation tower for pre-collapse analysis. Simulation results show that

the collapse process takes approximately 8. 8 seconds without any significant forward movement or toppling during

collapse, indicating that the overall blasting parameters selected in this scheme are reasonable and can achieve the

desired demolition effect.
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Fig. 1 Blasting environment diagram of old

ammonium nitrate prilling tower( unit;m)
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Fig. 2 Exterior view of old ammonium nitrate prilling tower
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Fig. 3 Structural plan of granulating tower(unit;m)
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Table 1 Parameter table of blasting incision

PR S50/ m +1.0
YIT KB /m 25.0
REAKE/m 17.4
Yl Ao 216
Y0 &/ m 3.5
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Fig. 4 Plan view of incision( unit:m)
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Table 2 Parameter table of hole network of

pelletizing tower wall
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Fig. 6 Design drawing of initiation network (unit:m)
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Table 3 Material parameters of finite element model

R W IREEL fite 3k
MR p/ (kg » m™*) 7850 3200 1800
PR E/Pa 2.1x10" 2.5%x10" 2.1x10"
TR L v 0.29 0.21 0.29
B 3 5/ MPa 300 30 20
PP/ MPa 30 2 1.5

3.4 HAMgE

T St i kg B TR g A8 e A E
g =9.8 m/s, AT/ M TAT 2 fiph #5020 e o i B 420 1)
SRR, L RSt N [ 25 2 3K o TR
TR A A 15 AT P TR 45 F A i e B X, i
i, B RN L X T R RS i e U7 5K
RIVEEAS BT 22 ]2 9 R S A, DR AR 3 T a5
(1952 3 iz SIPR S 7= A2 AR I B 2R S AE 1
[7]Bs} 1% Ff CONTACT _ AUTOMATIC _SINGLE _SUR-
FACE B 411F Z (6] 1 A 4% ik, CONTACT_

(a)0.2s (b)2.5s (c)5s

K9 sk
Fig. 9 Cracks caused by tension

KI8(a)fE ¢t =0.1 s IfEEAIE PRSI %L
(BRSNS, B ¢ = 0. 1 s MAASERL i fif 5k i 4 14 1)
H BT AR MR A AR B T 1 U1 0 A

NODES_TO _SURFACE 15 11 #4 #f; 5 Hb iy (1) £ fih,
MAT_ADD_EROSION & SCEEm U 10 A LR 5 +
14 HE R IR e R, L 5977 9 5 2 A0 78 Sy 2R B o
PERCLAE IR, 2 SCR A R IOR 25 0. 1, 1R
e R R AL AT 0. 02,

A

(a) BEIRBLRY

(a) Integral model

(b) B H 4R

(b) Reinforcement cage

K7 AR

Fig. 7 Finite element model

3.5 HERMERIN

BUETHA I Z SR ] LS-PrePost #£47 J5 4k
B SR R T I A O R T U B
DA L i b SR o A5 RS 220, B I&T 8 &1 9 7 o

@)7.55

8 R AR AR R A (A AL 8

Fig. 8 Numerical simulation of collapse process of blasting demolition of granulation tower
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