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Abstract: When conducting demolition of hyperbolic cooling towers , usually the mechanical breakers are used to
preload load-reducing slots on the wall of the tower to simplify the blasting cut. To further study the effect of different
numbers of load-reducing slots on the collapse effect of hyperbolic cooling towers, the finite element analysis software
ANSYS/LS-DYNA was adopted. A three-dimensional model of a hyperbolic cooling tower was established using a
common node to simulate the collapse process of the cooling tower under demolition blasting. The results were com-
pared with those of actual projects. Changing the number of load-reducing slots , the numerical simulation was conduc-
ted to determine the optimal number of cuts in the load-reducing slots by analyzing the collapse process of the cooling
tower , the shape of the blasting pile, the collapse range and the ground contact speed. The results showed that the lon-
gest distance of the cooling tower collapse ,the cooling tower ground contact speed and the number of load-reducing
slots all present normal distribution. When the number of load-reducing slots was set as 6 or 7,the distance of the
cooling tower collapse was the shortest and the tower wall was completely broken. The ground contact speed was also
small. The results of the study show that the optimal number of cuts in the load-relief slots is 6 or 7 when the circum-
ferential angle of the blasting is between 180° and 270° ,especially around 235°,which is consistent with those of ac-
tual projects.

Key words: load-relief slot; hyperbolic cooling tower; integral common node; numerical simulation; collapse
effect
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Fig. 1 Finite element model of cooling tower pretreatment
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Table 1 Selection of material model parameters for material No. 96 reinforced concrete

wpktg  JERNCD UIREE MR E SR, ik RN
E/Pa o,/Pa E/Pa  (kg-m™) ARV s &/ %
25610 5.347  1.58 2.5¢3 0.2 0 0.25

1.4 #EMS5mEFTX

RIS o B B RN FAEZ B A B BT B
FERIRE A, F S Rl b A 18 . MM 3 T RIGIDWALL
HEHE T LT {& , Hypermesh 17 RIGIDWALL &
THERPF AR, AN ANSYS g =4 R R EIAR,
ABEGR T X b T A S 53 B AN 3 ST B B [
G T X HBTEL R R ) 28 P 5 e R S, b TR
ME] o HFIERETE B3R A rp REEA W R e, tE BE
TEAR fish M 22 BT AH EL AT By A L, Y LARE SOSERE
By ly CONTACT_AUTOMATIC_SINGLE _SUR-
FACE 2y F Bl S fih o 8035 i BB SR AN FHEth &
e, RO ST FORERL g R BL A, B 2RI A JEAH
G AL R BT E B3 il € Ly CONTACT _
TIED_SUFACE_TO_SUFACE X B 956525 TIED ¥
BRI A TAE SR , XA R AN PR 20T,
PAEPT N RAF B 1R mUE AR & SEPRIE O . BIm 8
SCSERE S8 T2 2 18] (42 fih , £ e A0 81 22 22 [ 5% 114
ST SARTY , B DL BE A I 5 2 [ FR) 4 Al S 2
W) &2 B 3h 1 it CONTACT _AUTOMATIC _

SUFACE_TO_SUFACE,

BT AR AR B R AR N4 sh AT 1
AURRE o DO ¥e AIE R 1k AN 3l 1, AR A 15158 —
TERR, TN — MR TERITHX A # ER TS
TN ITIEEE e-6 m/s” . #ILRSITHE , 7
ZANEE S MBELL 9. 81 m/s”,

2 TIiEMR

2.1 FERE

THEIRAT 3#LAR AR 20 m 2 4% 4
¥ 5 LT 80 m &) IR ATKEE, INA KA S 3L HIE
Z 8RR BCHE s B T 3 m S — 457K PG 7 1o A A A
B8, FRRER 40 m o H T ESE, Bodk 5 IEIVEE
[EIMERCE BTS2 07 LA B3R, i b TH 3 ~ 4 m, i
SRAN NG E VG LA BAR TG S8 B SR Sk AR
SRRARBE X T ARG, ©AF LA 246 BRI LS
225 m A —ZRAR TS 7 [ B9 AR A0, B MBI 16 m;
FEPGILTT [ BEdE RSP 19 m R4 FEAR LT [
519 m 2k BRI R AIEE 3 m M6 m BT, iE



HITE H4H FSUR 20, MRS, 4F

Dok A PR R X WO £k ¥ A1 B B SR BOCR B B2 M BT 7S

119

A6 kV A — B ACE B F ARG, AR

Baidk, WK 3.

1t
I
il
____________________ ] I O N - (W o v
i [
i -
grEe _Lgk ______ tj_?ffﬁﬁﬁﬁﬁ_ﬂlﬂf%%.

. 3#
VI
1 {3 o] 44
18 1) | 9 @
7 TR REKEE

w

(=
o] ¥

Bedis

B3 3#S AN LB A (FAf )

Fig. 3 3# cooling tower plan location( unit; m)
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Fig. 4 Overall structure of No.3# cooling tower( unit:m)
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Fig. 12 Collapse process diagram with 9 relief grooves
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