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Fig.1 Experimental condition for the simplified blasting

model.
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Recorded acceleration signals of single
shot, obtained at various points(upper
to lower).

Ay 2500gal/div, 2ms/div.

A 2500gal div, 2ms/div.

By  90gal/div, 10ms/div.

B;  90gal/div, 10ms/div.

Cy  30gal/div, 10ms/div.

ERLRRBR BTyt bTE
55 BRBRRNHESRTHD, EBROBURREIRISV
(A L-BSER D S A TRBIZIADE) © &
B 6B+ COREMRNI 0.2msec LA T LR E
hé".

IRARE S



kine
tot

. 000 . 050 .{00sec

kine
<200 B3

. 1o0sec
kine
<200,

Ct

. 000

<000 050 .1oosec

Fig.3 Velocity signals of single shot.
(Obtained by the integration of accel-
eration signals, at poits 4, Ba and &)
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Fig.7 Maeasured vibration of multiple shot

15 “\}WWW delay blasting. 30gal/div, 20ms/div.

7 (8) 3 shots, interval 12 and 36ms.
18 (b) 4 shots, interval 12, 36 and 12ms.
(¢) simultaneous shot of 4 charge units.

2 B & 2OWT & I 6L TRAS b b

DB ENTFRENRS, Fhitv Sav—vay

Fig.5 Superposition by delayed signal. DL EI-TWBHERL, QENLTREbEE
HTnoTtds,

ZOBEEITHWANR, —KRTEF AL L TORH 2EBRRBRETIE KhSbuiBoREE /N

DY RWERIC 2 TWB L ERLTWS, T5IC, BBREOL EOEHOBHARMG, *

4.2 2RRARNRBOIEIEY DY OBMIL G L THIBE 180°ERXA T30

LTI &) 2RAGRMIZ VT, Mok PRETHB S, BRICIIUBRBREOEH L, — 0
Iy Lav=va HRETHEI LG, BB BET SR HOMBHTIRAVHE, ShTH%L
BCBOER BRI &k XolindE, HBR <ML, HETRLTASION LMY DT,

—230— IRARBEE



Fig.5 n—& L, H=20cm 0%k CHREB-
Lzt &0 CRTORMBE CH 5. OTFAHEOR
HERHCLBLNT BRI XHBBW, ZOEEE
L eI, BYLBMEOFe LTHRALLOETICH
Wi, BERESIT TRV, wihi bERl—=4sr—
VTHS ERMIRTOLARBT ¢Fvwi, Z0
ik T=12msec O & & NDFFEIFLPENX S
Bbhd, b LoEwa, AW 24msec DEHES
ESATHY, T=12msec TN 1/ 2AMNTH S,

R ONHBE R & Fig. 61z Lz, LiaiBonl
&0, Fig.5 officli- OB - OEE TH 5, T
iz T=12msec NEABO L 2OWHERL I, = O
B Fig SOHETFRLANLIBLAY—FKLTWS,
LTI nL I HECRBEROTEL - Lhb,
5. ZTRBREROBS

LR~z L e TT NS, 3B ENERER
BELALELILELZSNBTHAH, Fig 712, |
EEHFH OB > ERLIE,

BEEEERT L T 28RE N IRRRBR CE.
2EREBOLEDL IR IEWRENROML LD
oo SEEBYEECIL, T (1EXB & 2B MR Ty
(26E L 3RADME N E&HB Ltk s,
2BEBR TG T=12msec B ThH - 1205 I BB
BeRCL S Th=T=12msec ++5&, 1EH
LIBAOMEANLx 5 YRl e btz 5
nT, RWERESLRV,

Fig. 7 i—%E M Ti=12msec, T3=32msec /3
BB, Rdidohic Thy=12msec &M Az 1B
BOMEKEBETH B, —HTiX. WROLHIZ4R
ERBOL EDEHBETRLE, wih{ C Ko Mg
ERTH S,

S HRRATESRCIREN /NS 255 FERDHT
LbOTHBD, ThEFTHIOILEBOBRICL O
Tb, 2EBB L Xz Fig.5 G~/ L SIC3EL
THRF L. o2 CRER Ligh - 7o Fig. 7 itdt
HOROEFEBLLLI—HLTWS,

Fig.7 T3BBROL IR 6Nl 100msec HHE
ok, 4ABAEMKD - L CTHERTVWS, L
LENHEIBHORMIBFTREL 2TV S, B
BB A TCHEMGORLH»ORBY EHT L, HE
Rl LbHFtashtB UL CHT 5. 2h
BRHERBREOELS, BHIT < LEHOBEESE
AT BNT, TNWRAINELSHLETHREN DL
SRFERIILBINTHH I, LELENTL, EOR
EIrF BB LTI hE .,

BE WHE{L L & & ouBeHRER, W3l

Kogyo Kayaku, Vol.42, No.4, 1981

RFBLERTVWDY, ZOEBRTIIFICREL OB
BERDBLRLEM-IN, ARBBOLZOE
@I EOMEENR LT, b L OpEs—
Bitshs26i, RRETEIELL 2OEREH
TH6hBRM F() i, BMERLTOMERROL X
DIREIEEE f(8) kLT,

P()=Y WEf(1+T,) (2)

LB3THAI. W, T3, i FRANEEN
SRR L BUBATH D (RELRQRI¥EL LN T
22w, 220 T OB LWERBRBRCWTHRED
2VuhETHB),

—RUERRR TOEBER () AExohic L &,
TOEERLBHMCLCERBREL, @RXo f(2)
DIRBERNCTHDE 4 W, TikRHEZ 0L, #
B RENCHETH S, ELTRRRIENL SR
RETF-TAHT, HIEMATHMEAZE NSRS
nESh, ChdSBOBEL L TRSEHZF—=T
53,

6. # B/

BRI L SMIRGHOERIR EM<5/2, T
B ARGL LT, —KkaBROEF L ER
BEEy, BEBRICL5BRCRIRME T,
ZOFKR, ROLIRAQIB o1z,

EHRED OO ER 2 VA ALEFICEY
THRTS I &ick ), BEI6RE L ER ¥
WH, BELLLANOMRERICRY, ZRR0OR
HENGL ZEFRHIABETIBTF E@-T-. ELT
ZoRA RS, TFLRRBERENER RS —
RENBEBG LA LT LY Iab—vat,
X{EBLL,

BBBRBIC BT RGO THEHRERS D, B
BRONEBER , UBBROEKOLLSbE L
BL, I{—HTB-LEMm-1m. ELBEATE-
~EHRGRMNIH 2msec THHZ b, O
1/2 0 12msec OEFRERBREIZL 0, KHOW ERH W
BHTIRMABRTEDIEAMG TS, RBERYD
FDNEINIe AT,

2EDEOERBETL, NERHRNENLEZN
Mhahel L {—KLk,

REOBHIEWT L 20k 5 EhEDENTH
BRSO ETHIE, 560 ChMERORRSE
B &7~ TR &R, HE KA bEORE
P2 B L ) B BREGERTLNAETHS
9. FLTHL L L 2EBRET, BRI &RE LD
BOHAMO 1/2 10+, BENI»L2IERTEZ
MR TE LS, BREBUE CORRIER, SEOBET



H5,

B IOFER, —BNICIHIBRENAEHR
L3z kichesH, ShixBRhiESONEL. B
EANBHERBIZEETIBINKEVWN6THS,
R-TRBIBOEDL Y C, EHEHIBH LR
BB, EOTRTIHDHLBEREBRNL
HRBAFIZ W kIR B,

¥

SOBRICEL TRENDEGVELTTFE KR

HBSSHERON LMK, 850 BARMRRIBTE
DF/BEKTIC, HLBMELET,
X ®
1) ITRXHEBS: RBREAYF7 2] iR
(1976)
2) &%, %#M@: Ikib 23. 61, (1962)
) ML, HEHd, : TokEh 42, 70 (1981)
4) BHh—=: T k85, 36, 50 (1974)

Reduction of Seismic Vibration of Blasting by the Technique

of Multiple Shot (1)

Small Scale Experiments

by Kazumi TANAKA®*

The reduction of seismic vibration of blasting has been examined by the tech-
nique of multiple shot. Small scale experiments have been carried out in prepared
simple conditions. Mecasurements were made on single shot and multiple shots.
And it was recognized that the vibration of multiple shot could be thought as the
superposition of delayed single shot. The reduction of vibration was possible by
superposing two natural waves at measuring point, correlated to the inverse phase

each other,

(*National Chemical Laboratory for Industry, 1—1, Yatabe-cho, Tsukuba-gun,

Ibaraki-ken, Japan.)
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