B37H FE2H %o Vol.37 No.2
2020 46 A BLASTING Jun. 2020

doi:10.3963/j. issn. 1001 —487X. 2020. 02. 015

REGXERERAANBIEEHWHIRIE
FOETBAESREE B A2 B Uk B

(L KRITRERE KFIERE L% 5 TR E R EEE, KX 430010;
2. RIBHE R 168 TOld 8 R Gupl it g B m S s, BN 430065 ;
3. JbAT6M TR A A HA R, AL AT 100083 ;
4. 2R ZIRFERMRK EHFHEALRE, HE 443002)

i E: EEAAAHRBELIHRLAGHFRARTRTEASHAAG TR, 26X ERLRL
IR TAE R IR, B B HH S WG RB T &, 54 L BRI R BT XA AR i s 4 M
6%, LRSS K U TFARL A R shvh BRI, 4RAW BB FRILE B E L
5 B ALY R R IRAE, T A ARG X R RR AR T L 691545, BN R BUR S B A AL T A A A
LM F AR (B A Hh, ERER S TA 8. 8% X MR RAM S LN ANRBEE B LHRR, 2%
JERBHERA R ERELFR LI AL AMNEIE RBE T ERSMEEOREEHERXS AN
0.52 kg/m’ 0.46 kg/m’ 1. 02 kg/m’ ¢ 0.52 kg/m’ , #F 5 &R 7T 4 £ A T B Jp SRR IR A I L 45 BRI

iRk TR,
KR ZHPR; B R BRE; FRAR
hES#RS: X947 XERERIRA: A XEHS: 1001 —487X(2020)02 — 0085 —07

Influence of Detonation Sequence Mode for Support Beams in
Deep Foundation Pit on Adjacent Structures

HE Li'? ,ZHONG Dong-wang® ,MA Jian-jun’ ,WU Yue’ ,DU Quan® ,LI Peng' ,MING Kai’ ,SONG Kun®
(1. Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources,
Yangize River Scientific Research Institute , Wuhan 430010, China;

2. Hubei Province Key Laboratory of Systems Science in Metallurgical Process,

Wuhan University of Science and Technology , Wuhan 430065 , China;

3. Beijing Xingyou Engineering Project Management Co Ltd ,Beijing 100083, China;

4. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area,

Ministry of Education, China Three Gorges University, Yichang 443002, China)

Abstract: Safe and efficient demolish of reinforced concrete support beams in deep foundation pits is a prerequi-
site for efficient use of urban underground space. Combined with the actual demolition of a supporting beam of deep
foundation pit in Wuhan , theoretical analysis and field test are used to analyze the influence of different detonation
sequence mode on the adjacent existing structures of the supporting beam blasting by vibration response of adjacent
buildings. The results show that the vibration isolation groove is formed at the joint of the support beam and the purlin
by the simultaneous detonation of the small charge blasthole ,which can effectively block the propagation of the blas-
ting vibration wave of the support beam, so as to reduce the intensity of blasting vibration and its influence on the
foundation pit bracing structure and adjacent buildings ( structures) . The highest vibration reduction rate is 86.8%.

Different component types and parts of the support beam have different powder factor. Considering the factors such as
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blasting demolition cost,effect and safety, the optimum powder factor of the inner main support, the secondary sup-

port, the joint and the outer main support are 0.52 kg/m’,0.46 kg/m’,1.02 kg/m’ and 0. 52 kg/m’ respectively.

The research results can provide engineering reference for the blasting demolition of deep foundation pit supporting

beams in similar urban complex environment.
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Fig. 1 Overall environmental map of the project
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Fig. 2 Plane layout of support beam
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Fig. 3 Environmental map of the explosion area
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Table 1 Pre-buried blasthole parameters

M Liais R fLizs L& ML AL FLEE/ HeBE/ Ml HkHLR/

&R iR (bxh)/mm mm mm HEB mm mm mm

Fal = WL 1400 x 1100 42 750 3 800 350 350
X VA 1300 x 1100 42 750 3 800 320 330
WK o 600 x 800 42 550 1 500 - 300
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Fig. 5 Support structure
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Fig. 6 Layout of vibration measuring point
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Fig. 7 Test explosion effect of support beam
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Table 2 Charge design of blasthole

LN YEZyBAE/

AR LGS P58/ (kg - m~)
Al 250
PR Bl 450 0.83
cl 250
A2 200
i B 150 0.67
() 200
A3 250
VAN =g B3 450 0.79
c3 200
i A4 550 1.02
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Fig. 8 The first mode of detonation transmission
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Fig. 9 The second mode of detonation transmission
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Fig. 10 Diagram of vibration isolation groove
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Fig. 11 History curve of blasting vibration velocity
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Table 3 Vibration velocity and frequency of measuring points under different mode of detonation transmission

e =S - FiE/m RN I (em - s7') I EH/ H2
KR Bk U H D R RW WA EAHm RE MR ERAR
14# 23 24.0 0.85 0.76 1.00 24.54 12.58 31.75
24 21 22.1 0.90 0.40 1.27 22.86 20.20 26.85
1 145 3# ; 55 55.4 0.12 0.09 0.23 11.20 16.13 25.32
44 52 52.5 0.18 0.25 0.28 61.54 17.78 34.78
S# 61 61.4 0.19 0.37 0.84 30.56 21.35 32.21
6# 75 75.3 0.56 0.01 0.01 26.33 20.46 27.53
14# 53 53.5 0.16 0.08 0.50 39.37 37.88 41.15
24 46  46.5 0.46 1.09 0.57 17.70  29.63 26.14
3# 44  44.6 0.07 0.05 0.16 39.22 37.17 39.37
2 145 44 7 24 25.0 0.16 0.10 0.24 38.61 39.22  40.98
S5# 32 32.8 0.13 0.01 0.32 26.01 12.65 20.11
o# 50 50.5 0.09 0.10 0.23 21.36 11.87 22.69
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Table 4 Comparison of vibration velocity under eifferent explosion transmission mode

TR, TG i Bl 4514 1 TN AR A L T
Jra 1 KRR R TTIAE] 86.8%

_— R/m PPV/(em - s7™")
1 e R el A2 FEIRZE /%
i A1 FK2 #m  Pm HEEHE AWM Yim EBEHE O fM Y EER
% 44 240 250 0.8 0.76 1.00 0.16 0.10 0.24 81.2 8.8  76.0
#4525 505 0.18 0.25 0.28 0.09 0.10 023 50.0 60.0 17.9
#=# 61.4 53.5 0.19 0.37 0.8 0.16 0.08 0.50 15.8 78.4  40.5
1 :BEIRE = (PPV, - PPV,) /PPV, x 100%
LREFR 3 MR A TTLARE], Sl S Ak @k e sh R 6 ZEAWARSIRINEEREM
TP EEE A 15 ~40 Hz {GEAN, %?%ﬁ}%iﬂ@ Table 6 Vibration velocity and frequency
TR BRI ER , B30 i &I R AL PPV R of particle at each building
(0h 1. 27 em/s, B4R B K22 & LB (CBOTZZ— gy, DROUREWM/ (g m) RSV EHUH
2014) AR o . 7=E gm EEE AR YR EHE
) RBREAT WAL () RO AR 1# 0.48  0.53  0.98 40.98 29.53 40.66
4 TREEHIMA 24 0.35 0.41  0.53 25.38 17.96 26.55
34 0.18 0.31  0.41 39.10 27.77 42.89
FrxtE 6 e 3 WEEREBEH(FEAN 4%  0.15 0.10  0.23 50.29 43.69 28.67
340 m’) ,B5 G T IR R 1.2 IWIBTHIRR AL 54 0.12  0.06 0.07 13.26 20.15 16.88
6# 0.05 0.08 0.10 16.98 23.21 15.52
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Table 5 Charge design of blasthole
) YEZ /
Al 150
NI £ Bl 300 0.52
Cl1 150
A2 150
R B2 100 0.46
2 150
A3 150
SMU F= # B3 350 0.52
a3 100
TR A4 150 1.02
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Fig. 12 Blasting effect of support beam
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