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Experimental Study on Hole-by-hole Loosening Blasting Technique
Under Complex Environmental Conditions
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Abstract ; This paper adopts the method of hole-by-hole loosening blasting method to solve
the difficult problem of strict requirements earthwork blasting for dangerous factors like vi-
bration and slungshot under complex circumstances,and carried out field experimental re-
search in earthwork blasting of China Resources University in Xiao Jing Bay.According to

the blasting scheme, rock mass engineering conditions and surrounding environment,
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blasting parameters and charging structure were reasonably selected to calculate and deter-

mine inter-hole differential time and inter-row differential time and the electronic detonator

V-shaped blasting network was used to initiate the blasting.The test results show that elec-

tronic detonator hole-by-hole loosening blasting method can significantly reduce blasting vi-

bration,no slungshot in the field and muckpile is structured, so that can be applied to

earthwork blasting with complex surroundings.

key words: hole-by-hole loosening blasting method ; blasting vibration ; slungshot
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Fig.2 Charge structure diagram
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Fig.4 Detonation network

_679 637 704

@ 0O B 8
~H6_

@
698 656 6ta 572 597 ~639 681

Bs5 ERENZTEE

Fig.5 Detonation isochron diagram

2.4 BREHRSNIR AR

AWK 3 G TC-4850 H 0 I 4R A3 % | 3
BT = AR W, —5 W e A M AL e e
] 38 m Ak, F 25 1 m. S W S AE M FL AR L T 1)
25 m Ab, 25 0 m. =5 W A AE AR AL VS R O
66 mAb , 2% -1 m. B E VLA 1.

3 JRCR

— W s e 6 B,

(E BB 7 | B | BRIzl | P B | R hR A%

1 CH1 4.68 cn/s 0.3350 s 1.86 Hz /s 37.15 c/s 26.92V/m/s
2 CH2 4.20 cn/s 0.2476 s 94.12 Hz /s 39.09 c/s 25.58 V/m/s
3 CH3 4.19 cn/s 0.2576 s 55.56 HZ m/s 36.47 c/s 27.42 V/m/s

5.004—
awﬁﬂﬁfhi

B6 —Siil=mEE

Fig.6 One monitoring point data

AW B B S I S B R S0k
22 iR,
*®2 BRARDEER

Table 2 Maximum vibration speed table

Wi o5, —5 -5 =5
BRPESHEE/ (m-s™')  4.68 6.51 3.25

FERBS IR 37 4% HE UL BT 7, T LR A IR 37 44 M 15
FIWRCR , 300 .

EEAS e ’i’(
E7 g
Fig.7 Muck pile

(AT 43 30)



532 B4 5 W) W OMESE AR AT

TR Ml ST AL P b 2 A A 43

(3] R DR Xl e el v 0 1 4 Ak 8 F 4 A 11 L 1L
[J] S R ,2012,29(4) :227-231.

[4] TAE Agency. Geological disposal facilities for radioactive
waste, IAEA safety standards series No.SSG-14[ R].Vi-
enna;lAEA,2011.

[5] TAE Agency. Geological disposal of radioactive waste,
safety requirements NO.WS-R-4[ R].Vienna;IAEA ,2006.

[6] TAE Agency.Disposal of radioactive waste ; specific safety
requirements, IAEA safety standards series No. SSR-5
[R].Vienna:IAEA,2011.

(7] 500 7K P R 0 o B Ak - O A 2 [
AERE[T] FH =412, 2016,34(15) :51-55.

[8] Methods for safety assessment of geological disposal fa-
cilities for radioactive waste : outcomes of the NEA MeSA
initiative, NEA No.6923[ R].Paris; OECD/NEA ,2012.

(9] WRARWT, 00, S UK 9 b BT AL B bk e 2 BR[T].
THFZ TR , 2006, 23 (2) :100-106.

[10] SKB.Long-term safety for the final repository for spent

nuclear fuel at Forsmark.Main report of the SR-Site pro-
ject, SKB Report TR-11-01 [ R ]. Stockholm; Svensk

( R3E5E 37 T0)

IR 7 R 8 Ko PR O R W A, AR AR R o I 3 22
A FUVPARE , B R IR B0 B0 2 oK. i TR
LA SRR, F H 2 g0 2 Rk 2 50 20 XA
H0 A B AL D) 0 2 s [) AR T 5 22 B ] 6F 1 v
PR IR A U] 5 0 AT, B AT T B A IR sl k]
I ) 5.

4 4 i

1) RS 2 LA SR A, I 0 /)
TR AR R 5 R TE 25AF T A 05 H . AR Hl
IGEBCR | R 3h W R A, Bl 6 A,
FERHERLEE 3 ol BB R R L.

2) il A YRR YR T S BRI, R A A
FLARBFRRE AR T LUy LUG X g ik
JERSZOR B2 A R BT BT 7 R bR 5, A
AEERE L

SE 3k
(1] AFRIG, RFAL, 55 55 B LR e SR I H AR O BIF 5

Kérnbrinslehantering AB,2011.

[11] PosivaOy.Safety case for the disposal of spent nuclear
fuel at Olkiluoto-synhesis 2012.POSIVA 2012-12[ R].
Eurajoki, Finland ; Posiva Oy,2012.

[12] BREE, S0k i, 900 5E [ w5 UK W Ak B P R 58
PEREVEAY (0] Al LT, 1999,15( 1) :39-46.

[13] R45F, BL R, 2 i 2 J3U% BT A B R 0%
PV S HABRR R[] a0 152 5 TR R,
2004,23(7) :1193-1197.

[14] BREM. mUR Yy BAL & 12 2 58 03 M O ik 5e-LA
HOR AR X A R A ] [ D] A et A% Tl
e B ST B, 2008.

C15] XU H ARG s i e Ak P PEREEAN FEPs BF5E
(D] AEAT AL Tk LTS 7 B , 2012.

[16] 1 FE DR, [ B vy TP P Ak e A0F A TA A AE B 2 i X
R[] S A BB, 2016,33(3) :178-186.

[17] ZRUbps XU 4t | BUAG 2 S R Wy AL & FEPs W
G 5 SR IR W BT [ )]t R TR 2
2013,33(2) : 111-124.

(DTS A %)

FSZE[ )], TARMERE ,2006,12(2) :28-31.

[2] XBF5Ha, Tt B LR B R AR 7E =18 4R A 25 X Ab
AN [ T]. TRRAY,2011,17(4) ;19-52.

[3] #h4edy ket HEMN, 55 BB AR FE
AT Wp RS A8 ]. P ES I, 2016,25(3)
171-174.

[4] St 00 5 B AR H AR A E MUK IR 9 LY
B[] E Y, 2010,19(2) : 111-116.

[5] Brifplde AZHa M. 8 R0 T2 B A Vo L 38 % A 22 s 1)
FIEEL J].4 4| ,2003,55(6) ;24-26.

[6] skaGhL, BESC, 35 S 0. Bk 2 FLAR H 5 A Aok 8] 7] B A1)
PEBL] J] 48105 ,2011,28(2) :45-48;71.

[7] B AL ML TR A FLAR IR AR AL 00T LU v i)
EAEFRT [ T]. 4B 11,2009 (34T 1) ;444-446;449.

[8] 2/, Rakih, i I, % RO F AR KR M]. L
5 Ak Tl H AL, 2015.

[9] & ZILEBE ARSI O 8RR E R
R[] RAHAR ,2015,15(4) :91-93.

[10] TR0, dts V-, AR AR TR [ M ] B I :RBUR
2= i, 2014,

(TAE S IR



