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Numerical Simulation Study on the Influence of
Unloading Tank for Cooling Tower Blasting Demolition

ZHANG Jian-hua' ,CHEN Biao' ,HUANG Gang' ,ZHOU Wen-tao® ,JIANG Ting-ting' ,LUO Yu-xiang'

(1. School of Resources and Environmental Engineering, Wuhan University of Technology,

Wuhan 430070, China ;2. Northern Blasting Technology Co. ,Ltd. ,Beijing 100089 , China)

Abstract: In order to study the effect and influence of the unloading tank on the demolition blasting of the cool-
ing tower, the collapse condition and mechanism are analyzed from the mechanical point of view based on the struc-
tural characteristics of the hyperbolic thin wall in a cooling tower of a power plant in northern Guizhou Province. U-
sing ANSYS/LS-DYNA numerical simulation method to study the role of unloading tank in the process of demolition
blasting of cooling tower, the whole process of forming, closing, twisting, and touching ground failure of the cooling
tower§ incision was analyzed with different numbers of unloading tanks,as well as the influence of the unloading tank
of different widths and heights on the collapse displacement, collapse speed, collapse vibration and explosion width of
the cooling tower. The results show that the unloading tanks of different widths will not change the movement trend of
the cooling tower; the appropriate number and height of the unloading tanks can change the movement state of the
cooling tower collapse, promote the disintegration of the tower body,shorten the collapse time,reduce the blasting vi-

bration hazard ,and effectively improve the blasting effect of the cooling tower.

Key words: demolition blasting; hyperbolic cooling tower; unloading tank ; numerical simulation

%5 H #7:2020 - 03 - 03

EERN

J5 M EFETIE , (E-mail ) zjhwut @ sina. com,,

CAREAE (1963 — ), B T U, SR SR e 4 bt & AR AR B RS 3T R s kR

WA BIC19%6 - ), 5, 0 Lok a, e CEOREBOYRSCRRIGIE TR, RSkl AR
GEWIT R R B RE T8 (9 BF 5 TAE, (E-mail) huang- 50 FR e — Al 2 A0 A5 —E Gl tny T Bk

EEWA:

2ang2016@ whut. edu. cn,

TFAE R BH¥ 34 (NO. 51804235 ) ; 5 5% 5 0F & 114 B RIS ST A XX Se R T A AL

. ) 5 e R Sk 3 Al L gl
iy PRI I e AL 18 . 20 X0 X B 38 A e PR — 2



F37E A3 safe il R,

I, 26 SV v SR IR AR B AU 123

ARSI, DR e R AR B R B e AR — AR A R Bk
VRN ORI A B B IR AR A
BEN P A B o AR, 7E = fE SR T T
SRBARERBARS RN T2, e T 2 & etk
B JHIE Y I PR TR, R PR R i R
T FEFEHLE ., RMIREFZ m G ETRR R
i FHARFIE A, KRBT 1) 24 TS5
o s et T A I A — 5 v T R
FE A SRRV 07 1 AR X KA T 15 AR 4
AR, P B B E B G s 3] T AR S
5P A THR BRI T, UEA T 0045 20 A LA S8
R BRAR A 1 A (A PR R iR A Bl K
b, PN DA R R A

[ R R 9 2 B AR BR R A T AR 2 0F
S WREFT ET s s so R Bk
JEE bR A A A LR R TR 32 P B DL A
X PRER AR SR A T AR I i S B R B
R ) T, B BB B 45 SR 5 SEBR i A T 3, B3
BONWIEr o R W5 177 R 6 ¥A BB R I R A £
FAU Sl T RSB M T2 A0 B A3 H S 1 535
M AL, )38 F ANSYS/LS-DYNA $i {5 45 01 1
J7 A AT A R AV I A e A P PR L A
[Fi] G JBE A [+ 7 J3E %) S0 Ao A 6 94 1S ) (RIS 62 8% £
B0 RS DA S B 7 W 3 R HE 8 BE 5

1 T SR

1.1 IREEAN

AL e L TV A IE AN IR B - A5, =
105.25 m, 3 ici2 K 80 m, ¥ T2 K 51.26 m, ME
A 45.58 m, %A 40 XA, 5 7.3 m,
HAEMEK 0.6 m, BEEEEFN 0.7 m, HJEE HIEIK
] 5 TR A 45 /0, 30 AU 14 RSB IEE N 0.7 m, A Ak i
HAEERE 0. 16 m,
1.2 FEiniRiE

R EEE AR B AR N BR AR A H A
A B B2 AR 0 K AL TG 25 m AL, P A
30 m AbJEJLHEE R 57, AR M I3 28 X AR BC
FE, NSRBI E A, ME 1 R,

2 RAEBRBIFREISRVES

2.1 AHENERES

SER MR B S TR B e bl B AR 5 DA
TXPRUH Z VS ANIE S A MR AT HE A R A TR
TR GE - 2540, R g b K2 1,18 ~1.13,
B2l 75 ~ 150 my i F AT &R EEH & BT

FARAE B E AR R KA R8N, BIIE E A
St/ ETERARSEIE KAE/ N TR AR EAR , A 24
15 B 1) Bl AP AN [ 305 1 g e SR

BT REIE B (Fr m)

Fig. 1 Cooling tower site map
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Fig. 2 Sectional view of the blasting cut
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R ISCIERE, BB IS IR Z AL 2 5T, v 2
SR NS = AR B BT BRI I R AT, BB %
HURE U] L B R RE WSO T U7 S T R R s gl
WAL

(4) B EAA 7 ZE Y

M T Fa] DLE Y EI R 5 A, 5 Rk
D7 AR, BOTE 0.5 s BT AL, I 4R S |
Ty G —F A T 100 B8 SR O A, B S
RHE TR S 5 Ve T TR s, i ) 4k
TR AR, OB T2 B R 15 9 R SR AE Ak
i SR O HoAshE EAEAR . e =1.5 s BHE T
G, St ) ST 2R 5 Y B S AL SR RS

t=1.5s

Bl 6 J5 5 =i M A

Fig. 6 Cooling tower collapse model in scenario 3
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Fig. 7 Cooling tower collapse model in scenario 4
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Fig. 10 Numerical calculation model for different scenarios
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Displacement and velocity curves of unloading tanks of different heights
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