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Demolition of an elevator test tower by directional blasting

in complex environment
HAN Wenhong', GU Yun', LIUDi', SUN Fei', LIFei', CHEN Shunlu’
(1.Nuclear Industry Nanjing Construction Group Co., Litd., Nanjing Jiangsu 211102, China;
2.Nanjing JYKB Engineering & Technology Co., Ltd., Nanjing Jiangsu 210007, China)

Abstract: This article introduces the design and construction process of demolishing the reinforced concrete elevator
test tower with directional controlled blasting technology in complex environment, analyzes and summarizes the
blasting results. In view of the characteristics of the shear wall structure of the elevator shaft, pre-demolition of the
non-load-bearing shear wall, the column beam and part of the load-bearing shear wall was carried out to determine the
proper blasting height, the cut form and the tilting angle; a proper half-second delay time was adopted to increase the
structure material action time to ensure that the elevator test tower lose stability and collapsed as designed. The safety
protection design was checked, and the surrounding environment and facilities were not affected after blasting, and the
expected blasting demolition effect was achieved.

Key words: elevator test tower; controlled demolition; blasting parameters; pretreatment; directional collapsing;

complex environment

ElE **fﬂiﬁ[%#%bﬂiii?ité FUg . ASCHET TR
Wit 7 5] ki R T R o A PR A S %E&Xﬁ‘%ﬁ&“ﬁ (FR TN ST 1 67 M AN
14 I 30, % B 0 PR R 4 e A R A R TR AR K7 N %Zéﬁ)ﬁf‘#é"ﬁﬁﬁim BN
Bz AT A A R B (M) ST IR BRI To (0 IS0 38 A0 5 1) R Bk A48 0 A7 R 5T, oA 2 AL T R A

RS

IR Bi % A A T 2800 A5 DR 3R A B W A it T i A v R
— PR A Gl B 2 R T A R R R G R A TR
BT RV Z RS R R, R

Y5 B #:2021-02-04; &[5 B #3:2021-05-10

1 IEMR
L7538 JH S A R A R LT 4 M e 22 BF T

DOI:10.12143/j.2tgc.2021.11.018

VEF B A 3020, Lo, BURR L 1972 4, e 9 TR, 2 8 DA S 48 il e 3k I T U DB BT 5 T AR VR A R R T UL T X R A 458 5,

h_wenhong126.com,

EIR:E -5 W B AN S ( Bili]

VAR S 2R T B B 6 3 ) s R R BR B R [T ] BN R TR, 2021,48(11) : 122-128.

HAN Wenhong, GU Yun, LIU Di, et al. Demolition of an elevator test tower by directional blasting in complex environment[ J]. Drill-

ing Engineering, 2021,48(11):122-128.



A8 113 Tl SCET AR 0 Z B V0 R K e 5 5 1 4 o R R R BOR 123

R DMEIR B 2245 b oy A — e s B B . H A RS v Bl 73 m, BE R X B 170 m, BEES VL5 1E
AU A O AR A 24 b BORF 220K, d B IR 0 3 T DA A B A 134 m; g B 2 0 K % 70 m, BE 10
HAAPRER o UK FAR R 99.9 m, 5y ARG 429 kV JE FE£E 82 m, i B 47 M Ak 45 BR 28 & 106 m; 74
220 m(E AN THRER) , AR IRER G T4 4, & M FE B 10 kV 7 4% 11948 162 m, IE 253 15 2k % 166

TR S5 LR IBURE 1] 42 ) Jg B R AR BR m; GO R 4 N R 3 T3 T B AR B AR 6 4
1.1 AL 91 m, B 47 P T AR A AR I 0 152 m, B AR

TR BR AL RS I B AR I B S 2 SR B A B A RE M % 210 mo DA AT AR 4P H AR 1A 1 o

EZBMEYN T
BN
HIR A

91m

o [BITEERRA [a
; HERPRLAIA ]
T JUBRIE 70

10kVFE #1192k "
1o =
SF L
_J
////‘“'ﬁ w
.
;féﬁﬁiéé;*

LA R A

E1 BREIRE

Fig.1 Blasting surroundings
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Table 1 Rebar arrangement of the shear wall
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Fig.2 Pretreatment of the first floor
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Fig.3 Pretreatment of the second floor
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Fig.4 Blasting cut
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Table 2 Blasting parameters

i A ) AL wE Y
SRR N T

o m W %/ L%z o B OHFE/
0 h A~ 3 =1 = =)

i BE/ O R/ BooR/ i/ (kg

mm mm kg .

S m  mm kg Kk m?)
800 8 0.15 1.20 24

1 24 150 300 2.14
450 8 0.10 0.80 16
800 8 0.15 1.20 24

2 2.4 150 300 2.14
400 8 0.10 0.80 16
800 8 0.15 1.20 24

3 24 150 300 1.92
430 8 0.10 0.80 16
800 8 0.15 1.20 24

4 24 150 300 2.14
450 8 0.10 0.80 16
750 6 0.15 0.90 18

5 1.5 150 300 1.85
300 6 0.05 0.30 6
500 6 0.10 0.60 12

6 1.5 150 300 1.96
300 6 0.05 0.30 6
800 6 0.15 0.90 18

7 1.5 150 300 1.92
500 6 0.10 0.60 12
800 6 0.15 0.90 18

8 1.5 150 300 2.08
750 6 0.15 0.90 18

9 0.6 150 300 300 8 0.05 0.40 8 1.85
800 4 0.15 0.60 12

10 1.2 150 300 2.14
450 4 0.10 0.40 8
800 4 0.15 0.60 12

11 1.2 150 300 2.14
400 4 0.10 0.40 8
800 4 0.15 0.60 12

12 1.2 150 300 1.92
430 4 0.10 0.40 8
800 4 0.15 0.60 12

13 1.2 150 300 2.14
450 4 0.10 0.40 8

2§ 17.80 kg, Hor HS2 B 4 25 & 8.00 kg, HS3 Bt e
PR 5 9.80 kg (Fe KRB FF I 2 5 ) , /N T Ao i 55 4
2y,
412 BRI

HR A 12 40 43 By %, 4 b i (et SO R O 1
JFH F b THT 365 8017 45 7 B 8 B TR R O A

u:o.og(% )17 (5)
I1=M(2gH )" (6)

A o— R IE IR ST, cm/s; R—— W A& & 48
T ORE R, m;] 078 fil o B, Nes; M——
TIEA A, G H M EE O EE ,m.

Horp M=3500t,H=50 m, /3 #r DL - 5ci g,
T AL R 10 R 35 V% A1 2 B <<2.5 em/s I B3R
41.3 YRSl i
(1) AR i 3 V5 s 2 AR 4 0 10 B /N BE B RS o
B — YR JIT SRV A 1 i R PR B 2 TR R SR
P& sh 45 il e % AR S H# B LT
(2) BT P RRAIG T PR B 38 R U0 11 o7
(3) 7 HLAp a0 35 51 355 V% b o0 R 152 U AR B
3 T8 PR B 4 ) BE B AE 50.70.,90 mAb , RSF oA X
FHSEXE=20mX1.5mX2m;
(4) 7 8 33 355 35 100 m 4b JF 32— 4 R ~F A K X
B FE X =20 mX 20 mX 2 m B IR VA, DL U
% HL M S it S O 8 iR S A 1T T e
(5) FE B3 PO R P 43 59 FF 42 — 45 98 1 m
TREE 2 m K S 50 m BB R 74, LA B W7 A R A R 2 T
I 1 2 1) A
(6) BB Al 22 42 2P 420 DA B N B WL s, S 4B o A
e N BT Ah 4 57 B (R 3 1) AR A A 4 B R
200 m.
4.2 TEf A B RS B P i
421 KAHHE
FEAF BB IR0 I R A Y A B
B 1k A A IR . R A T g
R
R=K.KD (7)
A Ke—— 5807 X HSE K B R I 2%
AT DR R B S5 3 — I K =1.2~1.5,
VR BE UK s K——XE 25 B, B 2.14 kg/m*; D
— M fL AR, AR IR D=38 mm; R— R &
£ KRB, m.
TFEA AR R IR N 122 m,
422 RAMBEP R
(1) A FL A3 400 3 A% A R ST, A 0 5 s i /N1
Pk LV T 5 (3 fo /INIRBT LR Dy 1) 3kt T 5 A 4 H
b, 4 ) IF R X
(2) Jim 58 JFL 98 S o, A B o AR 2
(3) 9% M I A B UK B B 002 FH 2 R AT R 2 )2
W HMBEATEb, R 5 Bk 2 M 8L 3 )2 .
(4 ) H W0l o 28 i 3 BT P9 1 N B L B 4 50
S A0 AR R I i TR P B A R
(5) 8 Bk 5 335 1 FB1 PR o Ay s 3, s ol —
W

H



B A8 114

T SCLL A + 52 % PR 5E PR B K 6 1 4 A AR A R B R 127

SRR R W AR YRR A B B A
A, Ji 321 30 m AR DL TR 3 G T RN

5 BEMHR

a5 B AR BRI B 7 B A IR P
7 1B, 35 v AR S AT Ao R B ph B Bl AiR 7 1
P AR Bl R Wi (558 o 6 ke 25 b AN AU S AR v B 24
Tm. HEBBSHBOTE LR AL, %
AR RS A B T A S R W R
Tt TR

Bs5 BmR
Fig.5 Blasting effect

6 ZiE

(1) N ECAIFFE A I3 M7 FL A 1 6 5 1) 2 4 o i, XF
B J7 5% | RLBRTE] R AT HLBRCITAL B ORS AR 5T
%A B PRRES R MR T IR T 1 BORT N

(2) % T g 8 v o 5 4 R A AR O B A A T
SCARRE IRV RS (] i Xk T O Al A% L SCHE AT
FEPE R TR B A AR P DR E S5 AL O I B =
BERE R BN 5 AR T A BOR BRI

(3) 1 1) {5 1 T 16] 7 3t Ay 0 60 Dok I 32 1 Dk
PR I8, AT A RO/ I R )5 FHOBUZ 19 B AT E
Bis 47 2 i 1 AL IR, AT A7 R0 A0 B R 4T i A A
] "B

(4) Bt XF 4549 52 2% 1) o e o (R ) S A 32 BR 22

(5] 305 1 P 4 R i T DR X ) [ A8, 25 SR JH % B B3R
E R ZE R HL R A (R 35 45 A O — b A S i R

WA

2 % 3 ok (References) :

(1]

[2]

[3]

[4]

(5]

(6]

[7]

[8]

[9]

WIS R B R BB R B e S R BT MR, 2019, 36(2)
1-12.

XIE Xianqi. Development situation and trend of demolition blast-
ing technology[ J]. Blasting, 2019,36(2):1-12.

of R SUR AT B . A SRR B HEOR AT (R ] AL 5T T
IR 2ABTIEBE, 2014

China Academy of Architectural Sciences. Researches on build-
ing demolition management policy[ R]. Beijing: China Academy
of Architectural Sciences, 2014.

T AE . AR 5 R (M AE 5 0f 4 Tl il R AL,
2004:326.

YU Yalun. Theory and Technology of Engineering Blasting
[M]. Beijing: Metallurgy Industry Press, 2004:326.
BLT7 W, i SCHE, TR, 45 L S AR PRBE T T R S S 1 A R AT
FELT]ARAURL 2 B 2441, 2019, 16(6) : 41-47,52.

XIA Fangshun, GAO Wenjiao, LEI Zhen, et al. Research on
directional demolition of towering structures in complex environ-
ment[J]. Journal of North China Institute of Science and Tech-
nology, 2019,16(6):41-47,52.

B 7K e . HE 2 245 ) T2 S50 400 T S A 0 B g 2 43 T BT B A
[D]. 2B iR BURHE R 2, 2018.

TIAN Shuilong. Dynamic analysis of frame structure building
blasting took and numerical simulation[ D ]. Wuhan: Wuhan Uni-
versity of Science and Technology, 2018.

e S, /NI A — S5 DO R A v S s A B o
9 B 8F 5 [ 7). R 4, 2018,47(5) : 54-58,64.

FAN Longquan, LI Xiaoshuai, LI Duyi, et al. Application and
study of millisecond delay blasting technology in high-rise build-
ing demolition blasting [J]. Explosive Materials, 2018, 47 (5) :
54-58,64.

W2, sk SCIE AL S A BRI 3 B D HE AR 4 WL B
4% B R A IR BR T ] A Wi b1, 2016,45(1) - 51-55.

YANG Shijiao, ZHANG Wenlong, ZHENG lJianli. Controlled
blasting demolition of three landscape rooms with turriform
frame construction in complicated environment [J]. Explosive
Materials, 2016,45(1) :51-55.

HAORSL, TR 2, FE, A S IRIREE R 12 )2 HE B 25 4 b o R
PRBR[T]. A%, 2017,23(2) : 58-61.

DONG Baoli, ZHANG Jiyun, WANG Xiao, et al. Blasting de-
molition of a 12-storey frame shear structure building under com-
plicated environment [J]. Engineering Blasting, 2017, 23 (2) :
58-61.

GB 6722—2014  #1 Z MA[S].



128

iR TR

20214 11 H

[10]

[11]

(12]

(13]

(14]

[15]

GB 6722—2014, Safety regulations for blasting[ S].

JEL DL AR 3 8 ¥ U 2 B S A sUi e (D], AR
,2009,15(1):1-4,40.

ZHOU Jiahan. Discussion on calculation formula of collapsing
vibration velocity caused by blasting demolition [J]. Engineer-
ing Blasting, 2009,15(1):1-4,40.

AR AR HT R B R B 5 3 A b Bk B 2 A (D] %
A A4,2019,48(2) :61-64.

LIN Fei. Analysis of blasting vibration and collapse ground
touching vibration in demolition of large structures[J]. Explo-
sive Materials, 2019,48(2) :61-64.

Frttt A, B T AF A A BREE T e O b ] A
ARLJT. T AW, 2015,21(1) : 20-24.

QI Shifu, XIA Yushuai, XIE Xingbo, et al. The controlled
blasting technique for demolishing a high building in complicat-
ed surrounding[ J]. Engineering Blasting, 2015,21(1):20-24.
TR RSB R TR T AR B (D] 5
IARBHE R, 2009

LI Zhen. The casting discipline study and controlling protection
of blasting individual flying rock[ D ]. Qingdao: Shandong Uni-
versity of Science and Technology, 2009.

BN WS, BUK L AF A AT TR B 3 R Rl R AR
A IR B S [T B, 2020,37(1) : 13-18.

HUANG Xiaowu, XIE Xianqi, JIA Yongsheng, et al. Experi-
mental study on failure process and flyrock of reinforced con-
crete columns induced by blasting[J]. Blasting, 2020, 37(1) :
13-18.

HEEAL, =4, WGER, 45 20 Iy KR4 B B 10 1] MR R
R[], JE 0 #5341 . 2018,47(3) : 55-59.

[16]

[17]

[18]

[19]

ZHENG Jianli, JIANG Baojin, HU Guangqiu, et al. Blasting
demolition of a building with full shear wall structure[ J]. Explo-
sive Materials, 2018,47(3) :55-59.

ZA R RN A R T AR A A U R B K
WO SRR S W [T R, 2015,32(2) - 147-151.

LI Benwei, CHEN Dezhi, ZHOU Yingjun, et al. Risk analy-
sis of blasting flying-rock based on FTA[J]. Blasting, 2015, 32
(2):147-151.

Wik 52 2« R 05T 35 m (8 Bk 2 K B 5 I B [ ] 280 TR O
AR TR . 2020,47(9) :90-96.

CHEN Chong. Directional blasting of a 35m high inverted cone
shell water tower in complex environments[J]. Exploration En-
gineering (Rock &. Soil Drilling and Tunneling) , 2020,47(9) :
90-96.

HSCHT, 5k S, MR W A2 2R BRI TR 120m 3 ) 14 5 17 18 e
BR[T] 480 TR CH LA TR ), 2018,45(1) : 89-92.
ZHENG Wenfu, ZHANG Wenlong, CHEN Shaohui. Direc-
tional blasting demolition of a 120m chimney in complex envi-
ronment [J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling) , 2018,45(1):89-92.

TR & kA SIS, S5, S A BRI R 15 )2 HE R RE b i ol
PRBPRERLT]. TARERDE, 2015,21(5) : 32-34.

XU Pengfei, ZHANG Yingcai, JIA Haipeng, et al. Controlled
frame com-

blasting demolition of a 15-storey building in

plicated environment[J]. Engineering Blasting, 2015,21(5) :

32-34.

(3 Ra%E)



