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Reducing Blasting Vibration During Air-deck Charging at the Bottom
of the Hole

LUO Yaodong, LUO Bing

School of Environment and Resource, Southwest University of Science and Technology, Mianyang 621010,

Sichuan Province, China

Abgiracl In blasting operation, energy of blasting seismic transferrs differently due to differences in rock structure and construction. In
order to contwl blasting seismic effect effectively, the borehole stress—strain of blasting process is researched by the theoretical study and
model test. The relationship of the hole length between duration of vibration and peak strain is investigated respectively. Meanwhile, the
seismic effect is compared in different intewvals between the shallow hole and deep hole. In addition, amplitude, frequency and duration
of vibration are also comprehensive compared. The results show that air interval charge can decrease the blasting seismic effect, and
reduce the impact and backlash. Moreover, compared with three loading modes, the vibration reduction is up to 10%-25%. Concretely,
the vibration reduction effect is the best through the air interval charge in bottom of hole, and the upper is followed. Blasting seismic
effect is maximum in the middle of air—spaced.
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Fig. 1 Relationship among length of the spacer, peak
strain and duration of vibration
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components under different decked fashions
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Fig. 3 Seismic wave synthesis of three components under different charge fashions in time region
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Table 1 Characteristics on seismic of three-component seismic in different intervals
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of blast hole on site
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Table 3 Test of spaced loading before and after blasting
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Table 4 Examples of spaced loading to reduce the blasting vibration in domestic mining

A 1144 B ER IR

RPARARE

F R4 A

5 T T v I3 ERUl JE 5 7= 3
— JERGIE %N —
i 12m 247 HE#E 22 3& 257N 6~Tm IERE N —

/A a]

A= ) ﬁ‘
ER R B W I

B s 2 21.8%

J& vk 2> 19.6%

R
KRR

Bk
Wik

12~15

12m, L S22 25 /N 4~5m

RGN
BA A

BEAR 1 Bl Bk

—_

ey &=}

SN EH N
LS| BT R 2

6~8
8~10

— 15 072 B AR 10%~15%

T
BB T
WL
iz

R A1
S

SR AT

8~10
10~17

8~12

WA RIS

WA B

KIKL2Ew-
Vidsk=

14~16
<10

10m
12~17m
22m

— HERRE 52 9 RN R A1
— 2 8l ] 2 0ok 55

Im
1~6m
2.1m

HR W Bl FEAIT 209%0~25%




J‘CM K

4@7

# L 5M 2013,31(25)

3 it XX (Papers)

5 %ig

(1) BT K UE 03 A0 06 B s FLBE 3 77 0k (1
AR PO VE i B B v LR BT ALK 98 K B 6 BRI AL
T, 5 T B LIS 2 < 1) R 26 25 B AT — 8 1 B R U SR, LB R
A 10%~25%

(2) 3 Ff 2 kg e) B 5, = o de P 3R B B dOK
FR 1) 4y A0 YT () 43 1) KN 5 24 2 485 4 R Te) B O =X o6, #1
B RS RN A Lt [RRE 15 2 2 5 4 R 1R e U
%, AR %,

(3) L4 b 7% A A 3R RIiR 3h 5 2k i) 45 N K 3
Tt R i) 5 0] B 2 25 0 3 RE e AIG Hb 7= 0 hiy , e v LIS 1)
Wi 24 2 S5 A T b R e /D, oA L L R B el
00 FL S T B 2R 2 b O Bk

(4) sl 5 pposN U I R RE TR R BERE
fICHR JERE /2 (0 fE FFER | BEACATIS th 2 HhAE f 5 .

% #30 f (References)
(1] 83 7, 2% WL, A5t A% BEIE OB I MR 0L MR B S B i i 2 ()]
W K% H AR, 2005, 28(3): 95-97.
Gu Yilei, Li Xiaohong, Du Yungui, et al. Joumal of Chongqing
Univesity: Natural Science Edition, 2005, 28(3): 95-97.
(2] #-E pe, WR-L . RAEHLAEA0N] ] BRAE, 2004, 21(): 1-5.
Qian Qihu, Chen Shihai. Blasting, 2004, 21(2): 1-5.
[3] Bakhshandeh A H, Siamaki A, Soltani S. Design of blasting pattern in

N F‘%.“;Kz_ﬁ,ﬁ N

SCIERCE & TECHRIILOGY AEYIER

proportion to the peak particle velocity (PPV): Artificial neural networks
approach[J]. Safety Science, 2012, 50(9): 1913-1916.

[4] Afeni T B, Osasan S K. Assessment of noise and ground vibration
induced during blasting operations in an open pit mine—A case study
on Ewekoro limestone quamry, Nigenia[ J]. Mining Science and Technology
(China), 2009, 19(4): 420-424.

[5] o $a5, o PR, . M FL A [ 224 5 4 0 J8 M B k52 W0 ) BRI R I
1% 5 TRE2EH, 2003, 22(4): 641-645.

Zong Qi, Meng Dejun. Chinese Joumal of Rock Mechanics and
Engineering, 2003, 22(4): 641-645.

(6] HUAR . e LAl 1) AN [ i) 85 =i 448 004 b 7 2N B 5 ). 4 19 30 B
42, 2006, 6(S1): 102-105.

Lii Shuran. Journal of Safety and Environment, 2006, 6(S1): 102-105.

(7] B2, 30, BRI, A5 8 9% 3l 4 2 ) SR BT 5L 25 58 (J]. 48 1%, 2010,
27(1): 14-22.

Luo Yi, Lu Wenbo, Chen Ming, et al. Blasting, 2010, 27(1): 14-22.

(8] BLLLE, VEE Y, S Har. Ja 72 2l AN 458 1 £ R Z8 5 3 W) AR
2007, 13(2): 83-86.

Xia Hongbing, Wang Haibo, Zong Qi. Engineering Blasting, 2007, 13(2):
83-86.

(9] kb, X 55, K, A5 BRI MR WO DR R 3 DECAF AR (D], A A7
J1285 TR, 2011, 30(2): 335-340.

Fu Hongxian, Zhao Yong, Xie Jinshui, et al. Chinese Journal of Rock
Mechanics and Engireering, 2011, 30(2): 335-340.

[10] Ren S, Bai Y M, Jiang D Y, et al. An extension evaluation model for
building safety under the influence of blasting seismic [J]. Procedia
Engineering, 2012, 43: 168-173.

(BB A 9035

A ™ ™
ANINANANANANANA

¥AH/IA L

5 16 Jai P B BAE SAERRIP 55 22 50 WA

E6ETERNDESH T 2014 FES5 B 24—26HAERBEN, T AR CFHS~IYAR”  BHFERNHNzEE
ARBFHRBEFH,

WEDPEESEZSHNZRN . ATHAELARE  BMFTFERMESEZFTE AARTEZS S ARSUEED D
RIPBAL,

%16 BESWIB I 20 NP2, EHLHMERH E 100 AT EMRT SO AME, UI—4BRETEELE;RE
MRAREEEER . BERSSHESURRBEARE, RBENMRBE TEEMAEHUALRN D TFESREN /4, ABERLPAE
DF 12 N0

FERME FEM S —EEHNEEN, RPE ERISHART 0 A, RSB AR ™ 5 5 .

P A ERAM http:/vww. cast.org.cn/h35081/n35488/14937419 . hitml ,

41 .



