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Relation between Yields of Explosion and Predominant
Periods of Rayleigh Waves

Hiroshi Okapa
Department of General Education, Faculty of Science, Hokkaido University
(Received Oct. 28, 1972)

The source spectrum which is characterized by the source space function and the
source-time function is numerically investigated to interpret the enhancement of the
“longer periods of Rayleigh waves with increasing yield of explosion. The source space
dependence of the predominant period in a constant frequency response of source-time
function is especially examined with altering the length of yield distributed continuously
in a vertical shot hole and with an increase in the size of cavity. Displacement spec-
trum of Rayleigh waves due to an explosive source of a finite length of yield is obtained
from the spatial integral of the source space function due to a spherical source cavity
between top and bottom of the yield. In the numerical consideration, a surface structure
with rather high value of Poisson’s ratio which is generally obtained in a small experi-
ment in the field is adopted. As a result of the examination, an increase in both length
of yield and size of cavity affects the pattern of displacement spectrum in the high
frequency range, and not the predominant period of displacement spectrum.
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BHE L CKERRELHAC 2846, KEBLELIRL LBNI N0 BMMNIEL S,
LW T EMRELDAREIL - TERHEIRTW5. ZOBESYERNCH DD, HBHNK
BRI iDd L, TORMMEIFERY, BCPEEFREL ThRIhbDonE . ZL
Tt b, BHER Kasauara (1957), Aokr (1960), PeeT (1960)), K413 (GURVICH et al.
(1966)), JEBHFi (O’BRIEN (1960), MoLoTova (1964)) 7 & Z itz T b, Zh b OfRED
FEAEDL DR, EBOWIMC L 5 EBBAMOMOE, BRBEEARREBE L 2 LBE
ORBIBRFEFEOWMRCLSZLDEL T 5.
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v A Y — D spectrum 23X D EEACEBT 5 & L3, Toxsdz et al. (1964) iIT X - Tt
BEnTos HEECOL 5 RBEORBCH - T, LEO L > s BEFRRBEOER
BWARBIHRT BDILE « 10sec FTTH D, FThiHRBEBACO-TIL BRIEBIT?
pressure pulse @ time function 3 FEL T 5, LlkXTuw5.

GupTa and KIsSLINGER (1964) (%, M4E[EL 1 ) — & WG & L BB ERCk W~ Th, =
D DX SBENEBENSZ EEBEL T b. BEE, Z0k 3 RBRIRRERD
RENFEE L BEO time history IZEFEL TV 5, 2T w5b. ThbbID L 3 kBE
B 5 REBIRRBEOAEX XO0hibh AL, KBEOBRK L IHBOBHR L TII—RALT
BierbIhidbsIosBbhns.

F BB O /NI WEFARR (Wb APREEREBL THBL0) Lo TEh, K
EEAZWMZEDLv A4 Y —FEOEBAHIMPD S Z & 2L DH B RT3 (TaziMe (1957),
Oxapa (1962), fiM - H (1966), fiHH - R (1969). LALIHGDORRTIER, DX 57
REN MR L 2 ETHEH ST WL 5 TH 3.

CDLHKE, BEORL I DERERLETADE, EEWMC I BV MY ~FD
HHEAPOMRO L IR, BEDOLIAM—MHELR L IATHE LBbhigwn. 0
XOBBEN L ELIERL, £5CHEBERRCH S L 5 CBbhs, SRR K-
THWERRRBENOZIRINTOZ2A3ETHS ChbdbrEhH2TERLTEI S L
SOMZDWEDEETH 5.

II. Source spectrum (DT

HEWINC L > Tr 4 ) ~ O EAMHI MRS & & ORRAX, #/5 source spectrum K5
% BB, LI T source spectrum HREB T HEAMERLZEEL 45 L,
(1) source time function
(1) RETEEFE
(2) source space function ¢ (ii) 2 JEH © & X
(i) ER O £ &
e EMB B,

SENIZ RGO, EELTE @ G), (i) Ko THEERC L - TRELL. kB @0
(X Q@O E)ICEDTEX DT LR L. CORMEERCH- TL, FLCHKRHEEC
BB /IFEWRBRD T — 200 FH B\ B B, TSI OV TR table IR X 57 %
DhEL, FLEBEOLEMIB10g » OB kg DEFHLE 2 o )T TRIER MR & R
AGOREFLHBLSCBbRBOT, ZOFORFIEBCPFLZ LiCL, SEIL, K&
PEALL TH T h B OB 51T source time function @ frequency response 13 —5%&
THHEHREL .
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Table 1. Subsurface structure adopted in the calculation.
Vp is P wave velocity, Vs is S wave velocity,
and d is thickness of the first layer.

Layer Vp (m/sec) Vs (m/sec) d (m) Poisson’s ratio
1 400 110 12 0.46
2 1000 140 0.49

HI. EE&LAU—i 0D spectrum & DK

1. E5 o8
LTORBOBHOIDIT, ThrbEATICL D00 Ex it » THUL Tk 5.
A; 7 EHBE D mode ® medium response function.
as, BEBEAHRRBIFEE 2/ Lics &0 R EBREEE
¢, LAV —ikod phase velocity.
kj, v 4 Y —P D angular wave number.
kas, 52 5 JBD P D wave mumber.
kss, S8 s JEOD S i wave number.
Los, BRIRFEW I ST DO ELREEC 720+ % Fourier Z# X o).
{do}s, HEFEMIC RIT HE (L spectrum D radial F45.
43, RN 317 5 B EIRIE O KFR 5
75(D), s BRICH - THELLOES DT ki) 58 BiiE 0 KPS
{0o}s WREIT I} DL spectrum DIEEL 77
iy, WREC KT 5 HEIRE O TE K
e, B 5 RBORIMER
o¥(D), B s BRILH» THIERNH DB S D ki 5 normal stress.
(D), s BRILH - THERLL OB DK% tangential stress.

2. EREZEERUILLA U—HD spectrum OFRRN

kWD <7: source space function 5 HLEEEXERBL oL 4 Y — 3D spectrum OFRE K
BRDHDHZEITL LS.

— DL BREECRTS LAY — oW, BRI D P L CH s FHORBRTHE» B O
IR D DL ACHRRBREERD 254G, MBI K1) 241 spectrum %, HARKRIDER
(1964) KX » TEKD LB ICRDLNT WS, Tihbb,

Ao e o
(o) = ik Bogad 2 Lo o L To o) g, etiun a0 D (1, )
(- eizaf
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{ 1 [a:‘(D)] __[m(D)]}
{Qo}; = [ﬁ‘] iﬂkajog(lg 2t - wfc L %o A; gt Kas @s— ”)H(Z)(kjf)
Uo 15 {(1_ a.k,es> +kasa.?} ( 1 )
2L,
kasas
0 = tan~! - aaflk%,
4

¥ xR LAEE, MERK 2% e=izr ERFALLLED 2X WHLTHL0T, T
BNTHREEOFENFHET 5.

—BEHFAEROBS, KEEVHMT L &R, HIBEMOKELHRCHMEL 2HEEGhY
ZZERLTWS. 2L LTHFERAIRAKEIFRBELLA <A M THDH, LORHE
i 5~6km/seciidh b, Thix i IV IUGHED PHOEE L D IZANEREVWOREETD
B, Lo TKELZIDLSMTLTE, TOKEDHEKNLIBREKRT T CIRETHERH
HEATHCENTES. B 10g b kg T COEBHY IO L 5 oM T CHRET 5 & laotul,
ERTHZITH 2em 25 160 e BEOHLCHE TS, Fhofill, MHE - HFS (1972) »MT
o TeRERFIZ DG TOERTIE, HRERDB kT, TDLEDERITIIBm THS.

COXSCEEDHRPKL L » T—REABEL IV WIEWL 0%, BAERTCRIERLLTH
WihrhiE e b, FITIOL S BRIBLIvA ) — I —fE DL 5 DTH D
DEELTHI. 20X 5REAERERRBEREC ISV A ) — O spectrum 13X, (1) D
Bf7 spectrum HERCHYTAXTELREHLENTLIVWEELDLRS.

WEE s HFHDOBATHERNLS DBEX by 25 hy ¥ CORMICEEIC Bh oIk 0 K,
ThbhbEE, dh=h—h, OKEMBRLLEEEELD. Z0LEEDOKEDHEKNBETR
BT CRETIRMY, Lok, BEAFECLREWIEn6EETH LT
L, TOX3BREEBRCY - TRAETHV A Y — W OB KT HZENL spectrum (X, (1)
KEMH o TROIHICERTHZENTES. Thbb,

{0} = inky 0 Ay & Fas~DHP (k1)

ok
(@ = [i’°—] ink; O A; ka0 H® (k ;1)
7

2y
Cs (*( 1 [of (h)] ¥ (h)
an — _
K dh Sn,{ 2 [ wofc 1; [ oy L} dh (3)
€= puat{{1~ R+ a2 (4)

Thb DRATHRIND C % amplitude factor LIE 52 LeT 5. fok (3) ROADIL,
dh=hy—I R 78NS g te & 1T, Q) ROBEHES Q)R T B & 512 (1/4h) o
HREENRTD Lehs TRROPHELARE L, B)RXOEUOBS A5 1)
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THELIS.
WE om JBOE matrix % a, (HaskpLL (1953)) & L, m=1 mb m=m ¥ TODE matrix
D%

An=aman_1 a, (5)
EELZLETS CCTRREREOHLE s B 2=h RECEEHCST T ST LT,
FEE LG X%

Asthy=as()- As(hy), I=h—n (6)
LEL ZOEHE0 Ah) BEI hi—zi L 1L ODEERL, F1ENLES 2=, T
Wie % ETCOEREDRE matrix k2 THTAELRBICL DL EKRT 5.

6) K TR I D L 57¢ matrix As(h) D (7, j) B3R, [As(Wy i,

[aw] - ofao] [am] . =10 (7)

CI->TRDBID. Tinbb Q) ROWHTBEOEZEH L, (DR THEL LIS matrix A,(h)

] - [am] B ][], (8)
0] -] o[£ ),

LEBENDLOTHD. &
:As(hl)::-i- —Zj’;]] LAsUh)ju = [ ”{éfl) ]j
[.00] - [4E] [ 4] = [2422]
]+ 22 ][] =7 N
[a.m] =[] [aoa] =[]

Exs, DR, B RBIVORE2H - TOROEGTOHEKRDL 5 REL ZLNTE 5.,
Tizhb,

Nt o e A

- [k ]j[ g T4~ 4
+f wug’l) L[ 2;8 Ti(dh)—I5(4h)
<800 [ o]
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sin 4P, sin 4Q,

111(411)=73—k]j;:: (Ts—1) —5—=> E 7o

T5(4h) = IZ(4h) = (To—1) W (1—cos 4P+ (1—cos 4Q))
_ 1 [sindP, sin 4Q,
IIS(Ah) B Pscz[ kT s kjrﬂs ]
It = <1, [ o (1—cos AP3)+—£;<1—cos AQS)] (1)

Iy (dh) = p,BTs(Te—1) [ sin 4P, _ sin AQs]

kj 7 as k_} 7ss

2
I%(dh) = p, ¢ [( 1) (1—cos APs)""% (1—cos AQS)]
7

kj Tas
g\ sin 4P, sin 4Q,
Is(dh)y = — (T5—1) Eyres +7, Tora

ThDH. ok dPs=ksrwdh, dQs=lksrsadh L L7z, 1z ps (358 s BADEE, T,=2p/0sc%
FLTa BIO G RESsBADO PERIVSEOREELEL T, 7w={{daf =112 LI
ra={(c/Bf— 1} TH %.

EHI M) ROATDOFEHZE TS [ 1A,

1 in 4P,
Sy T (R = Iy (4R) = “k“ﬂ,"s
Ve—
o TR~ T(ah) =~ = L5 L (1—cos 4P)
1 in 4P, a2
sin 3
s I3 (4h)—1,5(4h) = psczfs By 7 e
L rsam—1gdhy =— —2 L (1 _cos 4P
2/13 s " ’ [)sczrs kjr?zs :
DX HEHEINS.
\-#/LI OF%(B)*&X P.s kjrasds, Qs kj7ﬁsd & L"C
oo i (0] 28
~ 4h 2ps | dofc 1; g s
_ iCs ws (hl)] . __[u')s(hl)] Tom1l 1—cos: P
7]37‘,,3 kjd.g { [ wy jSIH 778 Ps 24')0 K T.g 7 as
o?(hl)] sin 7, P _[ r.,(hl)] 1 1—cos ", P,
+[ ofc 15 PsCTs tolc 15 06273 ' Vas } (13)

LA RPELEsBOEI%® d, L LT, 4h)d=7 + L. =0 A3)RXx @)K AT 3
ZERXST, BsBRACHHERE I OKEI BB LI EEETH LAY —HOMERFT
o spectrum MRS R B T LI B,
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1
H7e R TEL bl , &
Z,
Ground Source |
]
displacement | =] time function !
W (w), q(w) T(w) (=const.)
—————————————— Z=h,
sy Zs,
Source Medium °: z.,
X |space function|X| response function : >
S(a) Aw) g
(14) s -
S Z=h,
Eie B, & 2Ty 5 source space function S(w) i, " 2.,
DO BEE T, P
| thickness .d, =z, —z,.,
S(0) = 28201 (15) |
z
Ll Fig. 1. Geometry of a finite line source

in multilayered media.

RICHRRDO K Fig. 1 DX 518 5, JBHBE 50

RO m BORBIC 12 B BEICOVTARORARL RO THE 5. QREARLT,
{/o)s = ink; PLEA;H® (k1)
16
{do}5" == [%‘] ink; D4k A; HP (k;r) (16)
o
C Zs, 1 o (}L)] Zlf (}1)
dh — . A _ N
@ Ahs Slll {2#3‘ [ Zi‘o/c P [ Zi)o ]_7} d}l
u=1 C,, stl {_l_[ ai‘,(h)] [z;jl(h)] }
i ’§Z ds; Jzs,_ 20, | /e 1 Wy 1y h
Cs,, (N2 1 [oF,(h) @ (h) ]
+M%&mﬁm%[mkl[—a’jﬁ (7)
a5, ke, -1/2 " .
C = p087031[<1“ T) +kwla3[] el (kas,as,—0s,
00, = tan™ ke a0 (1~ b 1o 0] (18)
L, I=1,-,m
(17)—t®%?ﬁ @JEQIQF h—u"[‘§:§h, (ﬁ(@l 51Tt B, Ttﬁ%’)‘f’o
Zo, [ 1 ai(h)] [ﬂi(h)]}
Shl {2#31 [ 7';}0/(" F Zbo 7 dh
_ ”qusmdﬂn[@dhq7y4 1
_——[ w1y kjr”‘s: B oy i Ts ’ ki?’ﬁs, (1—cos AP‘%)

Ts, (hy)

Z!‘}o/ c

1—cos 4P;)
(19)

[aqu 1 sindP,
ol i _

] 1 L
3T, 3 00 s, gt
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S (. [a:,m)]_[»z:,(h)]} o
Zsy_ 2/181 'll./'o/C 7 1/”)0 4
[ﬁsl(zsl_,)] sin Psl_[zbsl(zel_,)] 74—1 1l—cos Py,
- 14.)0 ?i)g 7 Ts, kjrﬁsl

[ o3, (zsz_.)] 1 sinPy, _[ Ts, (281_,)] 1 1l-cosPy, (20)
11')0/(,' Vi 1031 CZ Tsl kjrusl Zi)o/C 3 816 rSl ki rzzvsz

Sm { 1 [a;xm] [mWW)]}d,
2, 2p, [ avofc I, e 1y '

_ [ iy, (zgm_,)] sin 4P;,, _[ 2, (zsm)] Tsn—=1 1—cos AP,,M
oy i RjTas,, 2y i Tom kirs,
[ o, (z‘qm_l)] 1 _sin 4P, [ Ty, (z_qm_l)] 1 _L—cos 4P,
wolc 15 00, 215, RiTas,, wolc s 0s,,C*Ts,, kird,,
(21)

3 kj 7'asl

etZl dPgy=ksu,dhy, TH B, B EROAELCEETRS [ 1DFHIIThERKRD X 57 d
DTHB. Tighb,

SERNR |
59) - [ ] [,
][ 2] o]

ThHD.
3. BRENRBALHELZDOHBHESR

ISR BAEBRTI BB Lo, BREFEIRBALS» T, EEWNLYERD
MO L » TRET25H6%2E2 L5 BRIMMOLEE, XL Trv Ay —HEoZBEH
BRI DPE S, LR DHhic KK X - T spectrum &g‘l‘ﬁbfgﬁ‘i"o%%g?é ZEi
T5.

TR REER, T Table LIARU 22 X 500, BUVWHES L L TRIK B BHET v vik
DRE ZE%E’C‘Z@ H. ZOEEEOWTERD LRI LY MV —3 D fundamental mode ®
phase velocity, group velocity ¥ X O% medium response function (% Fig.2 D& &80 ThH 5.
Z =it fundamental mode 73T BT A2 Licl, X, @WRXBI AR I B\ T,
J=1, »OREAELEACHZ006, s=1435. QR WXL 0W)RECE Eh
5, BHETORS Iy, R I3, BIBOBE I 4, TERITEILRL, ThTh,

&= h,/d, ]
v=dhjd, |} 29
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140 T T T T ¥ =025 ¥+ 9 =07 7 =03
0 T
FUNDAMENTAL T T 1008 { | |
MODE [ I T oo oas I
[ I B [ i
LT ol T N O A T 025 1 7
- : oL I
¢ 7=0 [ 0.35
o
3 04l [X] 4 l' : | 4 .
< s o
> < P
- = ok 0.3 i : ! 1 _
2 i L
S
w 2:0 01 03 05 07
> 0.8} 0.5 -+ + -
0 07
90 1 1 1 ! Fig. 3. Geometry and location of yield of
10 T T T T explosion in a superficial layer.

TERbLTI LTS LBREOR#MFFRE &9
T

o
LU

N I N A

as=0.083 d, (24)
ETAH. ZhixTablel oD FE1IEBOE X 12m
XL, #1micfHYT 5.
KERBEMT S L EOEEOMIL HTik, EHEO
Fig. 2. Phase and Group velocity FIXEELLZ ECTTFACMHEL T ks, X
and medium response function OB LXEEL o ¥ ¥ CLAHITIL T ks
of fundamental mode of Ray- . . .
leigh waves. D2EYREZBNRD. ZCTRIOWERENTS
Z e L. FHE A 124 parameter DfER L 0Nk
oM BRI, Fig.3m =025 & +7=07 DMICRT. ek hitmz T, ¥EE
—EDFEFTCKEDFEIH N AWAHE L LHHEEOWTHFHE L. FEIE 724 parame-
ter Offds X UMBERMRL, Fig.3 k2 7=03 Oficrd. ZofciZE@ZIhTuig
2, EBHIICE=05& =0T IO THEHEL L.

TTTTTT

1oyl

MEDIUM RESPONSE (arbitrary scale)

[=)
~
>~
o
L
=

FREQUENCY (Hz)

4. Source space function D&tHE

LAY~ DAL spectrum % (14) ROGAD L 5 I HHEL #2 & ¥ D source space function
A5 R » THEL - FoOfERY Fig. 4 RT. KD St source space function @
B Thid Blith s

¥THEOES Y =025 L —F kL, ERFTHIMEIL T o BB D source space
function DY HIFTL L 5.
(1) FBEENEL 2 HIZ L sl T, source space function IZiTEE DR X AL E
na. Tibb, BEAEWEE, AEBOBWHTOMBOELFNELRD. Wndizh
iE, BEOEWHNEEEDE & 2 A THIANT source space function HNEHT 2 = Lo
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SOURCE SPACE FUNCTION

FREQUENCY ( Hz)

Fig. 4. Source space function for different source parameters,

5.
(i) ZFEEN7=0 (JEBE) H"HLREMOT, 7=07 %L T, source space function @
peak 52 B BRI EALEDLT, W2Hz TH 5.

RICEEDESI & £+7=07 £ —FBicL, EEL EATMHEL T o 284 D source space
function DB E HITFTHL 5.

(i) FIREAE LB L - T, source space function {1 3R O Z X AL A
bid. TORTE, ERPRECTFMICHIEL T e o2 b & i, EREAE,
ZE, AREOBWHTOMBOELANAR LS. Tihbb, EREOEIGCHNEEROE
& T A THEYEC source space function 2NE#T 5 = il 5.

(iv) FEROWMFI b5 T, source space function O peak 52X DEW ML IR LA LR
5%, ¥HW2Hz TH 5.

Ll EofEBiz ST, (1) & (i) x5 &, BRERZOWTLLTY, Thx Efllico
ETHTHRDETIC L - T, FAEEDENTFTOD source space function D& H J5 i ik
HWCHRTAHERROIR S, FEBARKRERCENKRTHY, ChrRETHIET
L L AR DTH B EBbh 3. '

EKEY—TRL, TOBRIX®HE %134 D source space function | Fig. 4 DD X 51z

£ 3. ZHhit source space function DEEDIEIIC L é%ﬁ{ﬁ&ﬁ,é ZENTXR O
DNTWZ DR ED TS &,
V) KEFIBTEL LD LIRS T, AREOEWHTORBROEL TRECD. Tib
B, KEOMB,IENEE AW D& & 2 5 THIENC source space function #3&L#E3 %
kit s

ZORERMD ML X, ERELTRLAD kLot (i) oY, BRORECER
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T HARE TRESFTOABDTIER T, KEFETHRESTOIIDTHS. Ti
b, source space function D% F D HRE LA TILKEEEL E W2 5.

—7, KEOFLOMEBEAXHIC-EORIIC LI E ETERY ETHRICORL Thon ol
1%, source space function DFUIKITITIRL Tie by, BOWEROEENKY, EROR
WHRHBEBE DS & & A THMMICK & b BARD 5. % 7 SBEEBUXE D ESIH
LTRIND LK, & AEFE IR
5. MhRICHITF BENL spectrum DEHE

A7 spectrum i%, (14) KA BB B2l X 51, LR D7 source space function IZ medium
response function, A;, TR LR L - TRDBEND. WHWHLERIZDOHTRDOLA
7=Z 7 spectrum DEEEFF 1L Fig. 5D E k0D THBH. Thbix Fig. 4121 % source space
function = Fig. 2 iZ/R & 1 5 medium response function #FE U 7o b DTH 5.

Fig. bic iy, ER2THRMEIL THLSBEDHBELT,

(i) BERIRLA DL T, FAEEOEF TENS spectrum (31X h /3 7 5.
(i) FEEAFEBIERNRERDICL IR TRERDEGCHFABITL T L.
RERBHT LB

FoEEREY FAIKMEL T L HBEE,

(i) FERNWRLRRDHDEC LIRS T, BEHOE T THEAL spectrum {1 & § KE {7s 5.
(iv) HHEEEBIERNR R LAN - TRAEBDEGCH~BITL T L.
R EORFERHTB RS,

DX S ICERENMO D Z LIC Lo THADRSEN spectrum OFERIY, EEN LMHOD

L&E, TRMODEEETEIREWERIOERNRD 5.

x107
0

GROUND DISPLACEMENT

TV T

FREQUENCY ( Hz)

Fig. 5. Vertical displacement spectrum of Rayleigh waves for
different source parameters.
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—%, EROREIH—TBICLIcE ¥ TKEOMEEE LT\ &, Fig.b DFROKR
T Lo, FBEENRL GBI kahis T, MR ENL spectrum 13/ X /e Y, R#ELT
% &\ spectrum (S HHBE NS B, L LEDIRT, =05 b =07 i d Tk, /8
BHOBE AT Th T IS spectrum BRRE SR BT RO 5.

Z b OEEITEMAYIC L source space function D & X BB DERL TH B, =
DX 51, FCHFIEA spectrum 31T 5 (i) & (iv) O4EEIL, LR 2B 040
THo T, BBAEKNELLBMEL L2, KBHRECLIHETHILENCL T
XEBLD0TH5H Ticbb, KEBOWMCL > Tv 1Y —FOEBEAHI MO L V5H
Sk, KREORIITERARTH 5.

IV. BRBREOKEXZ&EL A U—HO spectrum & DRIFHK

EoEZETE, REHMCHR I EROMHUDOMEDOPT, KEY—EL LIt TELDHE
BERIVENEZITATEDL, DDV RIVRLSLI TATES, LWIRIKETOHRELR
EOVHFTE. LTORKR, v1 ) —EoEBAROOVCRERORICIERRTHL L
bt —HEBEAMOMOCEESL Y LI RERLL T, FEECRT EBEOREY
BT HOIHED LWBED BT EE, a OWMASTORSE. I T, TORETE
BOKPMNRY A )~ spectrum W ED X 5 7B 2 D EHEBEL TAHAL 5.

BECERILFERICARD 5 RN TE D DT b, SIRERICHL T, KERICHK
BLCTRWEHNERAGCERL LT, £ 2T Kasanara (1957) o B AH - T, BRI
BEOKEX, as, 288, W, 8875 Thbb,

log as = 0.52+—é— log W (25)

(KASAHARA {I log W ORiDHEENL 038 L LTu3) L h, Table2, WiRTIL5AFERE W%
parameter {2 # .52 LT 5. RETEEOLERAZGHEHRT AHEIL Q)RR E h b ampli-
tude factor, Cs, TH 5. Zhw Table2iZ/RnTIEE W % parameter & L CEEL 72/ B0
Fig.6 TH 5. 727 L Fig. 6 i2id Co/Posal DR LIc. ZOREY R 5 &, HEMCEREEMC
I T amplitude factor DB M D Z E 2D, Lichis T hhb, EEHINT
b RETEEEROBRIC L - T, BEWCITY 1Y —JE O SL spectrum D EL#EH 3

Table 2. Yield of explosion and its equivalent cavity size
obtained from empirical equation, as=3.3W'/3, in
which constant is obtained by KASAHARA (1957).

W (kg) ag (m) ald W (kg) as (m) ald
0.1 1.54 0.128 1.0 3.31 0.276
0.3 2.22 0.185 3.0 4.76 0.397
0.5 2.63 0.219 5.0 5.65 0.471
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M3 L 5 Govt D, F o T O amplitude factor S Tv 1 Y —FEOEERS OEAL
spectrum EEL TL % b, BRI Fig. 7T0L51chsd ZoRTHLAKR L S, MR,
FEDINT B &AL spectrum RFABEBOFH & &

B THMOCEHCI D L 1kd - Th, AL % T T
HRBE NS Z LB 2o

2oF $=05

GROUND ODISPLACEMENT

AMPLITUDE FACTOR

A t 1 1 L | I}
0 2 4 6 8 10 12 14

FREQUENCY (Hz)

FREQUENCY (Mz)

Fig. 6. Amplitude factor in source space
function for different amount of
yield.

Fig. 7. Vertical displacement spectrum
of Rayleigh waves for different
amount of yield.
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