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Abstract; The methods of directional collapse, reverse folding and segmented blasting are widely used in the
demolition of high-rise chimneys by blasting. The large ground vibrations caused by the collapse of a chimney is a
difficult problem to overcome for a long time. In particular,the upper part of the chimney with higher potential energy
has a huge impulse in the process of toppling and falling, which is bound to cause greater ground vibration. The study
is based on the numerical simulation analysis and the stress change analysis of the blasting incision position. Accord-
ing to different closure incisions of the upper incision under compressive stress and tensile stress at the delay times of
2 5,3 s and S s,it is determined that a reasonable interval time between the upper and lower sections of a folding
blasting in the same direction is 3 s. By fitting the vibration attenuation formulas of upper and lower incision blasting
and the formula of flue tube collapse, it is concluded from the comparison with the relevant engineering experience
value that 70% of the vibration can be reduced when trench excavation and earth wall construction are adopted on
the ground. Combining with engineering examples,a 210 m super-high reinforced concrete chimney is removed by u-
sing the same direction folding blasting technique. The upper blasting incision is set up at 110 m high maintenance
platform ,which makes the upper cylinder of the chimney with a weight of 1770 t produce joint effect of the hinge
structure and shear on the back of the blasting incision, and breaks the lower cylinder under the impact of gravity,

thus realizing aerial disintegration. After the upper incision blasting, the upper 100 m chimney was cut down rapidly,
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and the lower 110 m chimney was tipped down along the design direction, showing a rare phenomenon of back-seat

down-cutting collapse , which achieved a good vibration reduction effect. The vibration attenuation formula of collapse

touching the ground has engineering characteristics, research value and engineering reference significance.
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R ER AER e B J )5 T I A < Y e BRI
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10 8.65 8.05 0.60 120 4.25 3.91 0.34
20 7.85 7.25 0.60 130 4.15 3.83 0.32
30 7.05 6.45 0. 60 140 4.05 3.75 0.30
40 6. 65 6.15 0.50 150 3.95 3.67 0.28
50 6.25 5.77 0.48 160 3.85 3.59 0.26
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100 4.65 4.27 0.38 210 3.35 3.10 0.25

WS HHA:2020 -03 - 14

{EH B/ TG (1966 — ) , 5 Wb E LA, & THRIF L5
FAE, FENFYRBR TR G 0 1L AR SR A0 B2 (B it
HEATSE 5 52, (E-mail ) yushubao54321@ 126. com,

EIRAEE TEIER(1939 - ) 5B, BB, P E TEERE L P E
Tk R%F(FD) AN, EEMNFRR T LSS
TRBHAEARNPR S R TIE, (E-mail) yjwang0281 @
163. com,

BE&WE : B 3 AR EE4E (50704005)

1.2 RFiaisiE

T B AR IRER I A ST TR LT PG R B X
A, MR RETIEIIZS 120 m AbJE 2 BRI 3 REIBIMEIN
B ARALAN 20 180 m AL RASZEFE S 2R M 20 m AR
4, 29287 m 2] XAMEFE RAE/NX s R 8 m Ak
)T HARLER) P 5 VA 80 m AbRAFIRERI AL IA]



62

i3 2020 4£ 6 H

I o BARMBBAEL AR EY, BA —EEA
P, EHNTEZEER, B THERBNEEE
R, B,

] E3
B %
N e
Ze [
. H NE
f#
: a1 | =
B A y
kd |
W] 5|
287

B 1 AR ERE (B m)

Fig. 1 Surrounding environment of the kiln( unit;m)
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Fig. 3 Layout of the lower cut
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Fig. 5 Layout of blast holes for the lower cut( symmetrical structure,unit;cm)
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Fig. 7 Stress change curve of the lower part of the concrete in the upper cut

40 LS-DYNA user input

L3-DYNA user input

1.0 0.5 LS-DYNA user input Element no.

251 Element no. & Element no. s 4147463

¥ 30 4147463 $0.5 - A147463 g 0 4 4
= =
D:j 0 4 4 4 4 Q? _0.5+
S f S
50.5 I § -1.0r
%o- §45-

1 L 1 -1.5 1 L -2.0 1 L 1
0 5 10 15 0 5 15 0 5 10 15
Timels Timels Timels
(a) B FEERTEI P2 s (b) LB A FE3 s (c) I FEMAIFES s
(a) 2 second delay (b) 3 second delay (c) 5 second delay

K8 _bEYIA REIREE LI AL
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Table 2 Blasting vibration velocities measured at the upper cut

WmhrE KA AR (X 1)) KD R (Y 14) HEHJTAYRE(Z 1)

W GEmERL R EREE RE ERRE R SRR
BEB)/m  (em-s™!) Hz (em-s7") Hz (em-s™") Hz
1 17.4 0.53 9.3 0.95 11.1 1.7 12.9
2 50.7 0.42 14.9 0.58 9.0 1.16 13.3
3 81.0 <0.1 - 0.47 8.5 0.50 8.4
4 111.8 <0.1 - 0.46 8.3 0.48 9.2
5 119.0 <0.1 - 0.18 9.3 0.23 14.9
6 144.8 <0.1 - 0.11 13.3 0.12 10.8
x3 ZTAEPMTEHYOEHIRSIEEE
Table 3 Blasting vibration velocities measured at the upper cut
Wil I E e 7@_&@%‘@(){ ) 7k¥_’¢)]r'ﬂi?§i¥(Yrﬁl) ﬁﬁ_ﬁr’ﬁwﬁiﬁﬂ D)
g (BEMEfPL  RIE/ FIREIER/ RIE/ FiRZR IRiE/ ERpZR
BEE)/m  (em-s!) Hz (em-s7") Hz (em-s™") Hz
1 17.4 1.15 16.5 1.19 13.4 2.66 11.4
2 50.7 0.57 16.2 0.66 6.8 1.50 11.6
3 81.0 <0.1 - 0.42 7.1 0.56 7.0
4 111.8 <0.1 - 0.38 8.1 0.45 7.7
5 119.0 <0.1 - 0.18 6.1 0.30 5.5
6 144.8 <0.1 - 0.16 5.3 0.25 8.1
x4 EEHEEMERIBE
Table 4 Vibration velocities at the point of chimney falling to the ground
Wil I E e 7@_&@%‘@(){ ) 7k¥_’¢)]r'ﬂi?§i¥(Yrﬁl) ﬁﬁ_ﬁr’ﬁwﬁiﬁﬂ D)
G (BEMEfPL  RIE/ FIREIER/ RIE/ FiRZR IRiE/ ERpZR
BEE)/m  (em-s!) Hz (em-s7") Hz (em-s™") Hz
1 13.0 12.91 8.3 8.46 7.0 13.09 8.9
2 13.0 21.20 9.4 7.83 23.8 18.20 22.7
3 13.0 14.42 11.4 4.88 5.7 13.60 8.2
4 13.0 7.21 10.5 5.67 6.6 24.10 9.5
5 43.0 5.20 6.6 3.62 5.1 11.30 8.2
6 93.0 4.37 5.3 2.94 5.7 4.68 8.9
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MRS EIRERARB AR AR , 5B AL B A PR 3) C: FHEET LI PA & R LRI E 9.0 s, I il Rk

BRI L AR FUg BB AR 9.42 em/s;
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Fig. 12 Particle velocity map at Measuring Point( No. 1) near the chimney
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Fig. 14 Layout of Measuring Point distance from
the vertex of the collapse center line at the lower part
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Table 5 Blasting vibration test result
Sy B L ﬂ'%ﬁi%f_ff/ ERpER/
BEES/m (em-s™!) Hz
14 14 1.19 8.01
24 129 0.30 4.34
3# 155 0.23 5.03
44 198 0.21 5.26
S# 221 0.13 4.80
6# 310 0.30 5.03

K6 JWERIWLER

Table 6 Slump vibration test result

Mg BEFEEETROL BEEES  FiREER
& TR BE R/ m (em-s™!) Hz
14 124 0.54 8.69
24 61 2.20 4.11
3# 96 0.94 4.80
44 135 0.29 5.49
S# 163 0.23 4.80
6 232 0.35 5.72
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B 15 fERdEA
Fig. 15 Fall process

K16 ERSRA
Fig. 16 Collapse result
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