RS X

(EHTTTTRTTT TN

e BRE»LDOKRKIE G

BAKFEY RBNEY, SAHREX™,
BIRE=", SHTHE

BBERGURNBDI D ORBT— 2, E-RBEMSCOAXREGOREL toRBERMNT
BIHNF—FEBIILEANLLT, BPBRENCOXKIRHERET SRRET -1,
I I TiL, HPRENS S ORIABHOEE LM, FIZY =T RUASEER, RUELS

OFEHE & BERHEIZ >V TR,

1. B

BEGEMIcbL~»T, BEHEROAEFORR
FIRBRC BT, EHAERANBRICL ~TREL
ERSEHONEEREL, FHAEHOMR LIRR
6 DLKGIRGOSHEIZ >0 i, BRICf@ELAY,
0k R EBRREOMIC, BEAIRGHONH
DIHOLMT— 7 EHBH D, XEREDHORIUR
BOfHER U NREFE RS0z, PRz
1o ORUUROIMHEL MBLENRH D, ENL 302
BBBRBORBN—> L LT, HPEEOPSOMH
B3 (—HAAERE) »60AKEHORERRER
BWLAEY, CRMENIERT— 711, XEThTMa
BERTHWBRFT T, ENTIRE RY 6 2,
ZOEET, MMOCEH, AHELARBRY TRELL
LOTHBIN, BMNT—¢ELLAZNT, 2
cEBELTEETS - EICLE,

2 = ®

2.1 AFHRE

MBIz, 259 —BET, HES50mm, TR kgn
EH %1, 3SRUIOERANLLOEMAVE, RERKRE
i1, 3RUI0kg D 3 M TH B, WEDHP~DE

BRF605F 6 A28A A
* AR LRGSR SR
T961 ERREAFBERHERELSE 2—1
TEL 0248-22-3111
AR EHTPRNERRTEN
TN2 FERBXAELREA .1 —13—-27
~ TEL 03-813-4171
LR B BT R R BHE 2T
T305 KRMAKIPAEMETE 1—1
TEL 0298-54-4788
e IRAETRBRE YN
TS FRHBIXHEREE 7—3—1
TEL 03-812-2111

Kogyd Kayaku, Vo!. 46, No.4, 1985

fikm e, Fig.lizy+, ¥A (3FLUEnL &,
ENIHOLIKID) X, HEBRE L0 5 TEEMHER
B TLnERIC, NBERE, TORRBOTH
EDLFEENLIARERLL,

EanBEL 20 LB, RUREHSAOWSH)T,
NBizk -, 2nnERE, ABANCKLEIGR
Lyt hick»CTEHRLE, B3, Raks
9 i - BBROMEE bFhREZHL, £h
L6 SMEABTCRBTIZ LIZE»TIF 1,

BHoRgx, mEEHCRAVALETCHREL
(L, ENHEHOBESERR WoOIRBTRL -
d/ W3, +7:bt8{EIRE scaled depth 3 WBiiz »
W, KBRERBL /-, BRLBERER URENER
HOES OB E, Tablel 2R+, PR E OB
EBifkiz, REEF1—4TBETHS,

2.2 EEEEERESR

SR, B EAMRRA HAEASREE T, BHRRC
BRARE, PR LR LA & OXSURGID
UEeHEELABFY CRLeHY, T TLRUE
WARAKRERWS, Fl+5 L, BB,
bhie, HEORDEX THi2WWERIBAHZS S5,

AL 4 @, ERRAL #BA0 6 300m,
AENEZBIZHY, MicbEMicT+E285 54

H
Explosives | Explosives”\ "

Scaled depth = d(ft)/¥{(1b)*/?
]

Fig. 1 Arrangement of explosives

—_ 299 —



Table 1 Charge weight, scaled depth and autual buried depth

Shot No. Charge weight Scaled depth Actual depth
1—1
1—2 surface surface
1—-3 1kg
1—4

173
1—5 1ft/1b 40cm
2-1 1/2ft/1bV/3 28cm
2—2
2—3
3kg 1ft/1bV3 57cm

2—4

1.2—5
2_6 3/2ft/1bVs 87cm
3-1 1/2ft/1bV3 43em
3—2
3—3 10kg 1 ft/1b1/8 85cm
3—4
3—5 3/2ft/lbV/s 128cm

T, BEASHRTIC LR TES, FREAAR ER
BANERSEE 600m & = 5, FEOBBDERIICSH

D, EBAXY LBV RIS GRUHRAH
Alx, 1150m, 1750m & = 5 T, Mz 2126
MHTHIN, BRCFEVREICHLEVBVENSHS, F,
G HRRA»GE, LLALBREART I LiZ
TERW,

2.3 BERURN

R LB, 6 O XRIRGOREY NFSLFELCT
b5, EALEREBRLBEBEMRLTEL,

TEORE - BERETNES (BERAE~17

o4 RION MV-03 ¢iEfE RION VM-14B
Xix VM-16 nfaa¥), 1 v 0 2 RIERFEH
RION NA-61 o Flat %%

BEORIE- 1 0 AFEEEH NA-61 A

g
ACRUDC B aHL---- T 77 1
2 L a—4# RION LR-50

RF— 2R b Sf-ZHRB 7TOTA

bii4:= 1 P R RION SA -24

3 WReEREgN

3.1 KEEERONRN .

—Riz, MRS 6 OAKBENE, HMaIcEy
BROLEX, BBRERN AORMHICL>TELS
gas release pulse®:®? ( gas venting pulse®,4) k3,
PRI TV 3) AESBIcRbh, KEPBBENBSL
ACERBRICE »TEL NS, MHMICES 2h
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£, BRERY AL, RBIHPERERD I I
220, RHIBFARRBICEL, FHEERO 3P
709, NRUKFEBSEERL 2320,

HIMELUENTS IR DL, W AOMENGOK
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pulse®» 9 L LT TV 3) A5, Bh6hdEIHiC
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BREMRE 2Tz, L ZOBPAISIR, R EBR
DOFRAL DL, REGES 220, B RSHEICEEX
&h, ERFEEFICBLLNLLE>TWS,

b~ & LEWERBIAR (300m) ¢ NA-6l Iz -»T
Bonse Fig 2 iR+ & 5 R BIBICH, KRIBEER
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AEURBOERBEE Y MBI LATES,

Fig.2 m4a 67 3/2ft/I1bYV3 L &DREIL, *
DEREH 6 2T ground shock induced pulse &
HhHZENRTES, /2f FUHERENL &I, 3
Oz it ground shock induced pulse i, FN3L
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Table2 Various amplitudes of air vibrations from underground
explosions (at measuring point E)

Charge weight Scaled depth Peak dBLimp dBLf{ast dBAimp dBAfast
surface 110.0 105.0 99.0 76.0 72.0
the 1ft/1bV/3 93.0 88.0 84.0 54.0 51.0
1/2ft/1bV3 106.0 101.0 97.0 68.5 64.5

3kg 1ft/1bV3 101.0 97.0 93.0 57.0 83.0
3/2ft/1bV3 89.5 86.5 83.5 34.0 32.0
1/2ft/1bV? 1110 107.0 103.0 52.0 50.0
10kg 1ft/1bV/3 100.5 98.0 94.0 4.5 42.5
3/2ft/1b V3 93.5 90.5 86.5 33.0 32.0

Fig. 51z, 1ft/1b3 niichiBEn & nARES o
Az rAn L REEROMEE R, g ELRRo
BER, V=T Lr0PELALL, ER1HE
& (8.6kg) L EThhif, £ dBAimp niEHE
RBicx+37ar bit, HIHROEICMES (4
ERERISRNT B) BIMERTR, Y=T L1l
BL0G7 ey FOEMNYHBRENY, HBPRARNA
BHELRADPEE, V=T L RADPELRR-T,
1BEIRAE I L CHBERIARSI Y, REICL-T
Rigsteh=7Eled, tibt, RENRE2BE,
#7770, HEICv<AREL ), BEMN
TR KA D, EFOEER. V=T
NBPEL YL, AtELRADEERPLKEN,

3.3 KRGEROIFHIHEIZOLT

BB, v=714 027 7R ML, B
ABES RV REZ TR ILRAF—aN—f &
Teble2 izift, Chi GRAIACHAOALETF—5TH

5, BB, +abby=7RBOC—-{lity=7
4730 ALRANBEI3~5dB, 10277
ZAbLRLOBiX, VY=773.5~4.5dB, AiET
2~4dB THH12'Y, AfHEL AN VER,
BETFORWICES, R —=bLRALE20TR, B
L SHEFORE LR RT, FRRIRTF—F L2
20T, ZICREBRVE, HRTFOEGEN LN -
BAIZE, V=7, AfHELRAEYL, 7TRBML
ALE0L6~8dBEWIEE LA,

Table3 iz, ¥ =7 L AES L0 2L RLDEE
LRt AN OBERIGRS 32 Y, ERANHR
53¢, ENBHOPEINKLLBIZY, EALMOD
BHEKES LB LIREATHVS, RANEMI ST
R-boik, ABELAN, Bick » T U
FRLATH{ - To EicL B3 LBAOGNS,

3.4 KRR MR R

BPBRENENY =7 KEERHN 1/3 +9 54— TR

Table 3 Differences between linear and A weighted impulse level.

Charge Scaled Measureing point
weight depth E(300m) | F(600m) | G(1150m) | H(1750m)
Surface 21.0 29.0 28.0 35.0
tkg 1ft/1bV?3 24.0 30.0 34.0 32.5
1/2ft/1bV? 26.0 28.5 32.5 37.5
3kg 1ft/1bV3 28.0 3L.5 40.0 4.5
3/2 ft/1bV? 25.0 39.5 52.5 37.5
1/2 ft/1bV3 29.0 35.5 54.5 46.5
10kg 1ft/1bV/3 31.5 43.5 53.0 51.5
3/2 fi/1bV? 26.0 55,3 51.5 48.5
(dB)
—9233—
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Table 4 Predominant frequencies of linear air vibrations from underground explosions.

Charge Scaled 1/3 octave real time spector Power spector

- depth E - F H E F G H
weight

ft/16Y2 I 300m 600m 1150m 1750m | 300m | 600m | 1150m | 1750m
Ik 0 40 31.5 31.5 20 41 36 32 21
& 1 40 20 2 25 28 28 21 19
1/2 31.5 25 25 20 29 24 21 20
3kg 1 25 25 25 20 23 21 22 10
3/2 12.5 12.5 12.5 8 11 12 1 11
1/2 25 20 16 12.5 15 18 1 8
10kg 1 16 16 12.5 10 13 14 10 10
3/2 8 8 5 7 10 7 8
(Hz)
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Air Vibrations from Underground Explosions

by Eishi KURODA?® Jun HASEGAWA® Naota KOBAYASHI*,
Shuzo FUJIWARA®*, and Tadao YOSHIDA®*

A series of measurement on air vibrations from underground explosions were
carried out for the investigation of their characters and effects, and further for the
control of them.

In this paper, main characters of them, especially waveforms, amplitudes, and
frequencies of linear and A weighted air vibrations, were presented.
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