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Photo 1 Reinforced concrete protection wall 1
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Fig. 1 Blasting point of protection wall 1.
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Fig. 2 Analysis of acceleration of vibration caused
by one unit (10 holes at the same time)
blasting.

B L OEF & 0L L, RBEORHT
ERRESH 52,0004 (400ms) DWMH & OB &
OHBMAYHE LI, £0ls, A TRBCERA L
BEH] 2% & RS T HIZSTE L 2:BRIE A R 2 B4 4%
HHH, EOJINEL, ROOIIBHZZH LT
By,

3. HREFR

3.1 EBIRHR
EHFERRIL, BRI PLG1HEBILEC,
HIIKTEHRE (X6, YiE) ©30mitdTciEgRe L
T/ 4 XDBKEL A1z, X1z, KERESHY ETE
FFHECIBENnGL, UTofRcizEs LTZ
GHEDTF -2, BIZ0ni SDRMEEF - 2%
i LI A

3.2 RHERRRER
RELHBRR] D200 s, ZBHTMOEED
(LB xoACHMNME (TR) %Fig 2icRit.
Z ZCIXREEEHIE & LT12.6mepiRD SN,
Z hir MBS o IR % 20004, 400msiz L7-4
ETHH, BB TORECILiiEoREdiz X »11.8
mséleh, ZOMTCRE2%#T-1:,

¥, HE D20 mitEOZEN M ORBER DR
BHRAFOKRLFig. 3ioTT, 20m it TIZREA
kL 7e 5 MikMitd2. THz ¢, B+ 35 £23.
dms, (BT TmsE e b, £OMEBIBEIZ X
LE5R2%11.8ms & —B Lk, 1oriL, RMEHRSHT



0.005

42.7Hz (BAms) ~—
0004 }

Amplitude
§ 8

0.001 |

0.000

Frequency / Hz

Fig. 3 Result of frequency analysis of a vibration
wave caused by one unit blasting (20m—2Z)
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Fig. 4 Analysis of vibration of two units (20 holes)
blasting.
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Fig. 5 Calculated and measured vibration caused by
four units (40 holes) blasting on optimized
delay time.
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Fig. 6 Calculated vibration caused by four units
blasting at the same time and using 25ms
delay detonators.

(e, HEShARAMMEL XE{ RicbiC
ENTMEND, Lichi»T, HERIBAS % Al RS
EMFEBRHEBHI MM L5 5RBOBEICH L
THBRTESREEND S, *OBME L DI,
FEpEXIC L SIREOBHM T hTHI A, B, &
Tho IR %2500 m /s, BT L 2:B5R X% 50ms & (&
BT5L, TORMBLITLHTICAYT HEERIRS
m&le ), BHBBEL 275325 4 v 7 T2+ hi2
EDRBIXNDHHRWIZF T\,

4, £ & O

HIBABA B & Al IR RIS 2 % T 5 IR EHIE

MFEhrBEH= v 29~ rHBED i =T 525 4 ¥

ZIZEM L, 105LIESFRIBOIREY & A & L 1oBRbT

12t 5T, 405Lx10fL3- 4 R TRBTHIRORAR

Eesm ey HEH L, £ LT, OBMECRBICRE

8% L 2:BR o0 iR MAE 0 B AIRE L 405U % £ THEHT

BRI LB aemsn B RERMEBETL VT4 &

TERBLALEE LILHEOHEMDOM /35 62/31

ThE¥hERTsoencei,

N &

ARREAS A TR oBeREeKk, AeTkdt

ROMBE L ORETHZ EMNTEI, 21, BR

DEICIE, WRKFEIEROBHE=S&EE, K¥F

SBRUMRLON 2 izBIB It EbIT,

RRORBBLT.@ABAXLER), BERER®K), K

73 —Dk 4« PRERYAET¥BO/PMIHRB OB

B, 2E0F 2@ h i, SR E

LEd,

x ®&®

1) fol4E), GITE, RSA%, BEL G,
BWIBA, =ENME, MISE, KEFLIE, 55,
p- 174 (1994)

2) MERE, &AM, BILBX, PBE%S, T
#, DIESE, TEXRBL19IFEMEFEHRR
RABEBEEE, p. 111 (1993)

3) mEfE, SHME=, BURA, FEL GRE,
BAHRRHFELSTROTEREASHINTERER, p.
271 (1994)

4) RMAHT, B, BLUIBA, HRE, HEE%,
194 FEE AR LLTERRBESBNETR, p.
73 (1994)




Control of vibration using correlation function on mini-blasting

by Yuji WADA*, Gui-Chen MA**, Yuji OGATA*
Atsumi MIYAKE**, Kunihisa KATSUYAMA*
and Terushige OGAWA**

The method to control vibration by blasting at the optimized delay times, which were
calculated from correlation functions, was applied to the mini-blasting on reinforced con-
crete protection walls. The optimized delay times to blast each ten holes by four steps were
calculated by analyzing an acceleration of vibration caused by blasting a row of ten holes.
As the result of the examination, the measured maximum vibration using this method was
about one third and two third of the calculated maximum vibration caused by blasting 40
holes at the same time and using delay detonators, respectively.
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