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Note on Maximum Amplitude of, Acceleration of Earthduake Motioh

Mamoru Katsumata
Seismological Division, Japan Meteorological Agency:

The relation of earthquake magnitude and epi‘centrél distance to maximum amplitude
of acceleration “of seismic waves was studied and .the nomogram showing this relation was
prepared, where maximum amplitude of acce]eratlon means the ground acceleratlon for the
average ground condition in Japan. :

(1) With reference to accelerogram and reports on damage due to strong earthquakes,
there is a tendency that areas of strong ground motion increases remarkably with an increase
of earthquake magnitude, but the maximum ground acceleration itself in an eplcentral reégion
does not increase significantly with an increase-of earthquake magnitude. L

In this paper, it is assumed that the source region is taken as a sphere of radius » (km)
The following experimental formula on the relation between magmtude M and radius 7 is
introduced; log »=0.5M —2.25. It is also assumed that the maximum acceleration ao (gal)
of seismic waves radiated from an edge of source region is 400 gal independently of the
magnitude M, though this @y does not necessarily mean the maximum value of acceleration
of ‘earthquake motion .in source region. It may be difficult to estimate the exact value of
maximum acceleration of earthquake motion in source region only from the information of

. elastic waves. '

(3) In the case of great earthquakes, an unexpectedly large acceleration has sometimes
"been observed in rather distant regions. To explain this fact, it is necessary to consider
relative positions of sites to source of energy (or effective distance from source of'energy)
and dissipation mechanism of amplitude of acceleration due to the path of seismic waves.
Effective distance R’=R—s is used instead of real hypocental distance R (km).

(3) It is assumed that the amplitude of acceleration- decreases in proportion to R-&.
Since predominant periods increase with magnitude of earthquake, it seems reasonable to
assume that the above cofficient 8.depends on magmtude M The relation between p and M
is expressed by f=—0.125 M4-2.4, :

On the basis of the above discussions, the variation of maximum acceleration a in relation
to magnitude M and effective hypocentral distance R’'is expressed by log a=log ay—p log R’.

The estimated value of maximum ground acceleration obtained by this method fits fairly
well tHe 'data and facts found in field studies.
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7z, Table-1 i % 5 OMEDFRAEE O BIIEL R

Maximum Accelefafion..iﬁ’
" Epicentral Region

Table 1.

1968 I 30|Near Wakayama|405 gal (Wakayama-ko)
© |M; 5.0 h; Okm
. 1966 VI 8|Near Matsushiro

: M; 5.1 h;b 0km
1966 IV 5{Near Matsushiro|420gal (Hoshin, A)
' : M; 54 h; 0km
_ 1966 VI 28|Parkfield, Calif.,
U.S.A. M; 5.4

390 gal (Hoshina, B)

490 gal (Cholame-
Shandon Array No. 2)

h; Focal depth

., Tablel 55, M5BECHETD, BRST

BOGEIEE, BRAECIIASTIGEEE 552 20
bbb, Lil, BEECIBMEEELLRL, COX
Sk & RIEES B S5 ORERO T GEE G
kmﬁW)K#%Bhfw%.&%;ka1m&ﬁt
HWETE, WThd EN 2 RBERRES TR

HEEMOPET, BARIMEET T, fhoZTEHE¥—
EEBORGRR, SHEY, T 5\ IEEERES
CHEECHET 0L Bbhs, :
(b)) M 6 LLEOMED, BRUEICHT D INEE
 OBBEET S ED % < Trvs. Table 2 1c 5 OEIEN

HlORRTTRE R H5VRENCET S BITICRES
hicmEEFTOBEE O L% v ic. ’
*2 5B

1968 VI 6

1967 XI 11 .
Clm; 6.0%1, 6~61/%2

35

Table 2. Maximum Acceleration in

" Epicentral Regio

n

1940 V 18

|US A, M;6.7#8, 7.1%4

W Coast of Ehime Pref.
M; 6.6 h; 40km.
S-W India

Imperial Valley, Calif.,

440 gal
(Itajima-bashi)

630 gal -
~ (Koyna Dam)

330gal-
(El Centro)

*1; CGS (), *2; Pasadena, *3; CGS (M),
*4; Richter.

BT ,
F7e, EREEERE UHEORIUIEEELT,
HELOMOEE, #EORRE D HEHORA M

EEHE L OBSERESN VD, ThEERE

CLREER HE LR R LD, ERREET

X oiEx DEIPHE I TW5) & Table 3 ITRT

Table 3. Maximum Acceleration in Epicentral
Region (Estimated. value)

~1962. N Miyagi Pref..|" M; 6.5 0.45G

1961 Kitamino M; 7.0 046G

1948 Fukui | M; 7.3 0.5~0.6 G
. G; 980 gal

Table 2, 3 75, M 6~7 2 D HiE D i Of

KIEEED, Table 1 &< 5, K E RELTLAL

ZEpbns. MTHHOBET, BEOFE L v b
W%, A 20~30km OFEFE (AL DEREHLE LA
VW) KRBTV EARS Y (o b xiT, AEmESE
(1972)). , :

(¢) KPEAHED BRI SV 3 IR
ERELNR TV, 2, 30KMMED, EMBEEIZX -
THSE SN ANEE % Table 4 iRd. M 834
DWETIE, BHORFHIEOED 12, Table 3D -

-%®K<%&%L<ﬁ%<E91V6;L#L,@%KA

K E IRBRAKNIEFEOH BT Sh T,

Table 4. Maximum Aéceleration in Epicentral
Region (Estimated value)

1923 Kanto |M; 7.9]0.4~0.5 G(Odawara)
- 1891 Nobi M;'8.0| 0.3 G(Ogaki)
1906 San Francisco, |M; 8t/4| 0.25 G(Downtown, *
Calif., U.S.A | . San Francisco)

(d) EEOHINS, BEHBOBSIIHBE M o
DK E» TAKT 52, EleHific B 5Bk mmE
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B M L ek d 5 b OTEANE EAbin D
Wb % “HIEKRE” (Tsuboi, 1956) &\ 5 %3 dic 7

T, WEOBCHE S =2 L ¥~ ORT, BEOKX
MBI ORNC E BT s

ETHpIT oo TIRIEL,
WisB. —F5, BEHHOMWESHEENICE X155 E
=R E—RRANH D QR HET 2 WEOLER

DIRFIE 1~2X10* BELEZ LN TW3). Fi, K _

ﬁffi&itﬁ@éhﬁi@ﬁa (-2 2 TESE, 1969) 2%
FIUE, =S¥~ ORERRY, ZERIBIS AL ST oW
TLFZBVBENRDHS. ThbDZ &b, BRI
Db E @J(Dlﬁjﬁﬁﬂ@gﬁ M X Uj(%“ {ET 5 &
Fx bR\,

(e) Gutenberg, Richter (1956) Vx, ﬁ?] T g

U X B OWE (BROES 15km BE) © M Sk

FREDRKIELE (a0, gab L OBIRE

log ar=—2.140.81 M—0.027 M2 (1)
THBHLTWS. (DRI LhiE, M 6 T a=64 gal,
M7 ¢ 180 gal,
NHRER RIS BIET, WHE» D55 HATHOF

AT (D) R B RO BN BEON 2.5 M 6
T ap=150 gal, M 7T 500 gal, M 8 -C 800 gal fRfEF L .

FEEL TV,
L&, M7 ETRIZE—FHLTVSH,

Zhbk Table 1~4 DB D L% { B

&, M ﬁ)%hDJ"FT‘bi/J}é {IlgsTwnb,

Housner (1965) 13, BRiBEOREAMHEEIE M 1@
LORIBCED DTN &2 IEHL, M8.5T%
a0 1% 500 gal BEETH S 5 LiEEL TV B M 7T a=

©:350~400 gal, M 6 T 250~300gal, M 5 T 150~200
gal FEE, WihdkEHic B> cGa).
B L (firm deep Alluvium) @k B{ETHS. &
B Table 14 O3 Dk & BHRTHE 7 A8 13 7
Ay : o -

Cloud (1970)_1%, H|AIEE (a/G) & ok (D,

‘mile TEEEETIIWIED HOEMEFVD) L OBGREY

“FEmic

log (a/G)=3.0— 210g (D+43) (2)
”C&)B:}:L’Cb\é. K& RB-gawmiE

log (a/G)=3.5—2 log (D+80) '
CEBLENS & LT3, @ RBDWIT @R Lh
JE, HLER D Source [Tk BHRAMEE L M Thdr
G0 7S (M5. 5~8: 3@&L;—®§Hkié)0 5~0.6G
LWLl B. ZDZEE (@)~(d) TRk
EFELIV.

— 3

M8 < 450gal L75%. 727501, T -

M BEnL,

. LoEici: Gutenberg « Richter OHEFEED HSK .

bk

SO

4§51, Table 1~4, 35 XOREOL L& 0, a=
400 gal (M 5 Ll FORIBITIT L T, EENORSS otk N
kkuzﬁﬁ) LLTUTo#%kmETT95. Chia Bl
B (I, (2) 288 ©= o FpSH0EEE LTEY IS
NABEOBKIMEEDETH > T, RIRIR D PR T D
Ktz BT 5 O TER. EEE—EHRORNED
ikﬁ;%%%ﬁl&i&@’lﬁiﬁ@?f#%%’émﬁfé TEREETHS

M RATRRE D

(a) Tsuboi (1956) 1%, =& - B (1955) k-
KED M a%w%ﬁ*f’%ﬂz@m} (Sa, km?) a@&%
2

Iog Sa=M-—4 - (3)

&@iﬁ&?éﬂgﬁ:&x@¥ﬁﬂ'f B mf—%lw‘
27 LIWIEE Uk, I (1966) V3, BT X b bR
Bz & Uil — 0 BRTc BA 2 TWiciilo 05 %3
D%, (3) REIEEFAREEMFR Th Hbe 2T L&
L7z, E7z, AR (1969) VX EVIELL L o i o Eff
(Svi, km?) &+ M * ORf%%E

logSv1=1.4M 6.7 ) (4) .
THObLTWD. HWEBORIISHIROERK & 7 T
Svr B, J:;:E@%@}Jiﬁ—‘lﬂtbf\jj‘ g—Lb,

FEFN TH7EIIUROLAY & M & OB,
BXOLEROT LE22RLC, BRROEE (r; km)
LM xRy 1 ,

log #=0.5 M —2. 25 ) (5)°
LEL. () Ric LhiE M6 T r=6km, M7 T{18km,
M 8 T 56km &7:%. ZZ TRIFIROBERRZIEL
Tb\'é@f‘ MERELTOMWETE, BENT LEW

HEBRNT, EFR— E&iifmiitikébtcb\ Lz
71(6

(bY KIBEIHEOK T ) BT, —RC TS
N5 X 0K S IEESEE B B WidHEE Sh e fln s
7RV (o k %13 1944 4E HIHHEHOE O B 5,
1946 BB E D B FE). chbi BT 57
DITHE, T T HEE OIRBIHIC X DR EHIE LIS Hh
W BT 5, iﬂz?‘/&@ Source 75D “FEzhEaEE”
i%1®ﬂ§®%$%m%ﬁﬁﬁéﬂgﬁ%65.té
%1%, Table 5 OB EDE A, CETRE DL
(BE5E, 1969) »boOR# BT 5 &,  EREEHE
LML 2D, K& 7‘;7‘JDEE‘€@T§EB)375§%% i B
7=, Peru OHEDE AV, “Zone of energy relase &
L TORIE” » & ORERER IV PUE SIS L <



R RTR B,

82 , : COBOE

BOm W%

%3 =

Table 5. Maximum Acceleration in Distant Region --
+ 1968 Tokachi-oki " M; 7.9 Hachinohe; 235 gal ;s 175 km, *1; 55km)
Aomori; 213 gal '(4; 234km, *1; 135km)
1966 Peru M; 7.5 Lima; 400 gal (4; 230km, *2; 50km)

-4; Epicentral distance, *1; Distance from center of main -energy source,

*2; Distance from causative fault

//i\@‘é ‘(Lee et -al. 1968).

| EREO R0 TS ik BIE—HIE O HREE
1, BT LABEROBOCRET S b 0TI, &
YRES T, ﬂ?lzw# ‘0> Source B OREEEE
LT, Mfﬁ%®ﬁ%%hﬁbTwéA#%v %7z

EEE}&?OJEP > 5 DEEHE, ﬁ&tﬁUJHib’ﬁ'b#%@EE;fﬁ

X, i%ﬁ&&bfﬁgkubﬂ6 UL, BB
BIREOZERNER, EiERE mLﬁkot D Erhith
R, FETACLBEMTHS. oo TE—AERE
B OB—EE LT () TR X 575, EE 7

© OERROEEE A
&%Ké LT 5. Tibb, BFRES (R km) o

DI HEAREEEE (R, km) & LT )

R/:R—7 ) . . (6)
EHWB. '

(c) ZEfr, HEE, MMEFIFELIMWE O M, Zhi
(B2 13 BIREEELD & D BfRIZZ < DAA T X - TH
HOE P OEEC T BIRED R 12
INTENR S Tn5S
MBI 5N, SHEMSEL, Lidts THEROR
CEMABEVWEEZ LTS, F7, Source region
KESLENT LORBECHEE TS, LhL, SWEY
LHED M 3 XOFOEIC X 5L, WEEOR
%aﬁﬁmﬁaeﬁf%m@i@ﬁb<bmorum:
R

@#(wm)m,iﬁ%%(Ap)maM%iba
Foowk (DIi3ERiEE, km)

M=alog A+Blog D+y (D
CHEWTA=1L73: LT 5. 0 Q971) 13, EER
PRI DV TH AR B WY Tdp 5 & BTV 5.

Cloud - Carder (1969)1%, KHDHL TR EERIC L 2
B DL, IEESS DV A L TRET B E
NTwv5%. Gutenberg « Richfér (1956) 1%, B HL 7
F b= THLT O HIEE DI EE DHEERIE L HAR LTS
P, XORPLHET 5L DO REL LS (BRHD

¥ fifk (a) B 4
4 ARLOEEIHSERE TS,

VEERERBT TP oTDT),

B FDT » FEHIEE O Source -

- I RAE R, N

M UVE s E £ %), Murphy « Lahoud (1969)13,

B O THEEROER 2 AE L, W,

B, EEE, MEHES X BROKRE S, EHIC X DR

v OREBEEZFESTYWS. Thic XUE, IBREI oW T

VE Dt DL 7o TV 5, :

GE AT IT, B 31T B BANEEE D A
M plicsd (FHicigo BRI 40 TRET 51C
b & EIEEE .
& OBMRZ TN, SR, WD X B REkEL,
W& ORREA LT 5TV Bl o 7. L
L, —fRe R TIHEESKCTES 2, 8L, A
WEI O M ZonWTR—-OREEHRZFRT L
FEETH 5 LS L.

ZDIED, %L D& PRANEE L B fi (37)6
VI EIRIERD & OBREFEATWS2, D2 (bBw
1R XL hBERZEELTNE SO RS
V. E7e, Mk Y, PEEHC X DIREERR LS
TWBHDHEE N Qv&ED. ’

FROERR X OEE (1970) @%Har%fxﬂ
T TREKINEE ORI X IREERE .

p=-—0.125M+2. 4 (8).
L L7 (ORI X M6 T p=1.65, M7.T 1.5,
M8 TLALS. .

(d) Do Xosh#EZHLESNT

: log a=log ap—f log R’ - (9)
X D EAIGEE (a, gal) ZHELE. T OB
Fig. 1 wm¥. Fig. 1 © Lo H & a~M, R) fhig

(BEOEZ0DEED a~(M, D) fifft Vw5 &iT

7 %), Fig: 1l D TOEWREROFE S 20km 35 X ¥ 40km
DBPED a~(M, D) LHJW&T?L

IV EROLEE & e
() BT dak~rs X 512, HEBORANEEE H
EoFE, EHE OBRIE, TTIEELDAXITE-T
RSN TV 5, fRLLZEE, SmodE, WRE
B AN TR 5 TV B, BEDRDIRL LS
DEDE BB LTSS, : ’
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- Fig. 1 Varlatlon of Maximum Acceleration with Earthquake Magnitude
and Eplcentral Distance. ’
a; Maximum acceleration in gal
D; Epicentral distance in kilometer
h; Focal depth in kilometer
Top; a~D curves for h=0, or a~hypocentral distance curves
Bottom; solid curves, a~D for h=20, dashed curves, a~D for h=40

Kawasumi (1951) 13, 78p (I, Q&FEER) g,m‘, log a=M—5. 20—Hog(Ro/R)+0 00834(R0—R)

[

B - DOBR»S, FAD</=F 2~ F (M) % : aun
DTS, OBBRRD I 2alc™, My % Mz Ro; fEgepfgk 100 km iz 313 zn,z{mﬁﬁﬁ '
frse v EdifnEE 100 km L) - ic o
FEhPE#k 100 km DL FicownT E log a=M~0.000915 D—2. 30 log D—0.51 an” '
o IR A, Q1 KiF. FEELET — % — OkE» 5RT]
*5 @=0.45x10%37  (10) 2 X » /. A ' Elzi-‘@%’%a’ﬁmm BASh2bOLEbh5. Thb

— 5 —
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O, M A1 5xiuLa R 10 5L 55T L BRLT
w52, Fig. 2 0 LOE»Bh»5L 51, M7 LT
TIEOHEEEE < HARELLRE W,

" Gutenberg « Ricliter (1956) iz X5 (1) 7> 5ok
ao b, R a~D e » LIER Lz a~(WM, D)
DOEIFE% Fig. 2 KM L TH 5. THITER FIckd

BRAIEEZ S Hb LTV 55, Lo FEnhg

XL TR O 2.5 5L 7%,
Esteva - Rosenblueth (1963) 1%

_ 2000 e0-8M
TR

a2

gal [
500

100

50

L ﬁ*l ;‘rlll‘

BB OW OB E H 3B

(log a=3.3040.35 M —2log R a2’y
1T X ) “*hard ground” iz k13 BEANEEL H Bb L
T, A2 RiC g, M A1 S e iy 24
BT BB, (12), (12) RpbkoBNL a
EABICHO D DL ERE L AE 5. Seed et al.
(1968).1x (12) K&EHGETL, HECH LTk

a— ‘110 e0-8M

=TT RLE 3>

YT H B LT B,

Housner (1965) 13 #i/E (firm deep alluvium) i

B ARAIMEEAHEL TS, EHRTOR GEE

5001
|

100

50

lll(ll’

Fig. 2 Comarison of Maximum Acceleration Estimated by Several Authors.
G; Gutenber « Richter, H; Housner, Ka; Katsumata (4=20),
. Kw;. Kawasumi' (A=20), O} Okamoto et al., S; Seed et al.
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OEEBHACE T %) KD k?‘b\“cf’Fﬁ)“th a~
(M, Dy opitis Fig. 2 iRt
Suzuki (1968) iZ,
(V kme) &

Kanai -

% ERIE
' log V=0.61 M (1 66+3_60)

as

log r— (O 631+1 83)

%@BbL;cwa.ﬁ@x«yr»urm%ﬁwﬁ%

(T, e Lo WTIHE—ETHHE LT AD AP L

B T oo gz
Tloga={0.61 M~ (1.6643:5)

bgr+«0]6%—l§§”—40g7' 19y’
ThHLbLTW5. u@’fuﬁlﬂliﬁuczﬁ%4
b t%TLTmé :
Seed et al. (1968) 1% Gutenberg - Richter (1956),
Seed et al. (1968, (13) 3%J, Kanai - Suzuki [1968,

149 ) HFeFEeL T, EMLkwamkm R

ELTws. FRgoRicd ¥V TERLE a~M,
Dy*s oBafens Fig 2 iIKitfishtvws.

R, 32 (1971) 13, HF (67m) 0EH ETOH
HIED &

logrs=(—0.1036 M2-4-1. 7244 M —7.604)

o X (0.4+D)  (15)
ZETVWS, ChiToERICT51E T dh % 5,
ngLTTiiz,?%@%mﬁhtﬂﬁv%®%®
ARk E s TVa.

(b) Fimz T, r?T‘J‘L@ﬁk?‘JH@ﬁ? (ao) %

" 400 gal LEEL T A, Cofiix Table 1, 2 0 M
5~7 REOHED BEECHLTE2E, ©HxE
WA, —ﬁyﬁmekﬁt%mxémmﬁﬂ%w
7 (K#K, 1897), 19064 San Francisco #ifE (Byerly,
1956, Housner,
b, PEVRELFAMEZEIMRZEIN TE LT, a
400 gal i3 L ARICGEZTHHDH 5. LorL, HLD
EERNEE R EA LT, MSBRED LOWmEDEBRRD
=y FIL B SRAIEES, &S MCTIRE L7 fl &

T o> & D FREE R

*6 ﬁgﬁifbi/ié%ﬁﬁ%’ﬁ@#bﬂ «©.
LTwa.

*7 (0.05+0.2sec) <T <Tm @%ﬁ.f Tm; Z{_LXI\
YA DREREESE T (MT7TH 10560)

*8 %6 LFEC.

—7

%%(mdmw)mgw'

IEES TS B 2,
CCHASh B HEEPR

1965) &3, WiBOZ GEETEX

LOREIR D X<

£50% Lk EZ 2B REEIE O VWb D L Bbius.

Kk, TTTIEBEE—EES O OONETOR
KGRI OV TR ER L TS, FORECIIMN
WIRDSDEREZE T HLERDDH 5. Lch-T,
19714 San Fernando #)Z (Pacoima Dam T 1250 gal)
DESHFIOHBIC LD, B LROEESEESN
hOrRELRE. ' '
SWRIC. HiER = 7.</l/:\'— @ Source @%L_, Lz;b#
~ OGBS BT S MES S 5. — e, EEHO

ERRIED D, & HVINBOERES Y, BEOMREA

LUTOEREHPLET H2DDOTEAY. LidtsT,
FANERO RS R 13, BIRROEEHHICH L
TRAEFRETE, FHRCK L O TER LT
5. ZOTEIT X BRANEEDOHEEOHAE (L1
i, SEFSETHRESRE V) BYRARENLL TR
B, ' ' '
iz, =AX — ORI D, RARIEES

 EEHOERRFIFCRE K HET 0L Bbis.

HEBO A~ P LIHEORE, REOES, B
2D OEMEED T2, WML X - TF L {ZET %
(7= & zi%, Kuribayashi . Iwasaki (1969), -Hayash1 et
al. (1970)]. —fRC, BRF575 sl T ARRTROIC K & s
SERIEID W T LB 2 Hb g
dhNDH. Lo T, BN

(B BVIZINIAYE) JAWOHICHER LT, IRE L
iu;‘i@ M, BIREEEEC X 2 EORBELZFHF L <FHT

ze& bitm‘#u«\ ERILE W bh, boEED

'EFJéJE’Jii (Xaébwi""xm PITSERD) IEEE VS

FIERITHSS.
V bbbk

. WWEBORKINEE %ﬁmf%t&@ih%&*x%

AR, T TV TREOHER, RREHSFLEX
I & DB k. BROFRMHAC R 5
WEBOREKIEER, 7o L xE, M7, BROES
20km DED BhRAHETH 0.35G; M8, Fhphgk

70 km DE\HIE DA ITIE 0.25~0.3G RELHEES

ND. ThBRBEKIEEOBEIE, 55 EEES>
T 5. ‘
RUDITD BV L ST, &3 tumaOk%a»<
OPORELMFESE LTV 5. BELHLOREL T
=y s F B FEERIELR TV, BROTHE
ZE o TLENLEBREL BIEL Ty %tb\c‘: o TW5b.
SEZEFRBAORRAMEEL SV TEER LA, > -
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B, IMEEO_LIREZH D Z L ITHENF EEETH
B SUHER, ¥ — A 52— 2 BT B RS
S RE DR, BEENORE BEHET 5 LEHLTY
70 )

mwg,m%ﬁ%ﬁmtﬁ%m%mmME%,ﬁ%ﬁ
HUE A O I EALEE L L E T

HEBIOIRES I BAE Uz 2, 3 DS HEIE R ke

Ui

&%
RATRE D FIELS & U £ BB ORFIE]

(a) HhEs X 5
DR R 5 LVERD S, BAINRES 52 5D
AR EOHE, BRI OBIR, kX UT O
ST X HBS B L TRERE Db T B LR
VAR, B 43 (Rl K160 D51, B%
ﬁﬁut@m 2T, HE @@iﬁﬂﬁuﬁ%ﬁ@mh
@@ﬁﬂ%&ﬁé&wvzﬁ%%é

HEB) 2 MIREY & (ST hUE, MR R (T), i’
iiE (A, mE V), bni@;‘% (@) DEAfRIT

V= 27:%, a—47r27‘i1~2
L. AR THAISh2 DOIE (b5,
2i§Tﬂ m%ﬁﬂbt%m)®A{TAT/a@
AT

Ml—Mz_log Ai—log 4 S

log Vi—log Vz—log Al—log As+log (Tz/Tl)‘

log V—log Vao+log (T2/T 1)
—log A—log A;+2 log (Tz/TOJ
Lia. Lmu FEWE O MBI AT <, 4,

V, a Ok R B BEINTLARRL S, Lo

T, BB aER T A TREERCLBRIOT

NeT))

(1)

log al—log a=

13754, ADRRBEAERORAMEMERI O BRI IZEA

ISR (P& 202, BAIRM & 2 OE% Ay T
BEERHELLES, —RCRERIMEE L D HL RER
B, ' ' ’
Gutenberg - Richter (1956) 1%, EshffiL D& KIFIE
DREW (To, EREMETC L 5) %
' log To=—1.140. 1M
M<7iz>onT, M>7 “ch:éim
L LT3 (Fig. 3-a). EoEET X 52tz —M;
. 5.5~6.5 OEDOTEHHEE LT, EhiEE; 0~50km
¢ T=0.25sec, 50~100 km ¢ 0.3 sec, 100~200 km

d@

— 8

S OIGE R X DR, AT

= é?& % 37 %

%3%

T 0.4sec BEEE Bfb-T05. WEWL AL L
16), ADXEPD, AU THRAT2X S5V A NWAIE
HBREFE TS

Seed et al. (1968) i |-i¢c Gutenberg - Richter‘ D
17, Figueroa (1960) 0 pEErBH8L T, T~ (M,

D) OBZEE LT 5 (D, BRIEM. Fig. 3-b 13K

mik%&?bf@%bk%@f%%

D (1971) 13 EEEHEE (B 0.25 sec) 0>“§H
(M; 3~5'2 DHE) 5, mk&ﬁ%—%xér&@ﬂﬁﬂ
Tr MEoEGRs

log T=0.20 M —1.50

TEspEgE 200 km LA T2 oW
eRdbT 2 (Fig. 3-a),

a9

02 L
150
.D

km

!
50 100

F.ig.'3 Predominant Periods for Maximum
Accéleration.
T'; Periods in secénd
a; Predominant Periods in Epicentral Region
" G; Gutenberg - Richter -(1956),
K; Katsumata (1972),
W; Watanabe (1971, for Maximum velocity,
D <200 km)
b; T~(M, D), after Seed et al (1968)

PLEEE UTE#lD D\ a2 e T 5+
6@?&65;;D%%tm%fﬁ~ﬁm%h5i@k
EnELEBbOLEDPNS. FHERITFEM T H 5
23, BAOFHIE B BT S IEERTIC LT



LB RAHIE s —— B | e

'log To=0.17 M—1.5 : o)
Y L E 2T\ B (Fig. 3-a). EhiEEc X5 T 0
Wﬁm BEE TOERTE BT,

(b) hEEIOFRIMERE DK/ NEmH MR DJERIT
333;[3‘&3%?017‘;1/\. Ld L, 2R L ToORERRIE,
BOEBOMGERRS X VRS <BET 50 rEbh
" o ‘ .

Gutenberg - Richter (1956) 1,

DHETIERT (b0, sec) & M » OBR%E
log ty=—1. 4—|—0 32M -2 -
THLbLTWS ‘

Housner (1965) X, M6 T fh=15sec,
sec, 8 T 35~d0sec R (»FhbEIMET) & Bk
5> TW5HR, ZREQDRADLD XY HIRYE.

Ambraseys « Sarma (1967) 1, BRIV T,
0.03 G LA EoohnskpEg s %Lfbu’ﬁ‘ SR (Lo, 03G) LMo

Btk ‘
t0.056=11.5 M —53.0 ' (22).
EERDTB.

ABE 971 1, ERPLHEDEL S VLT,
a gal DL EOIEE ARG HHR () & M 2 ORI

log t4=—0.0088 a+-0.50 M —1.82 @23)°
DBEDIDELTWVS. a

B O PRI R BEMIC X 5 TRLT B, b
A LRI R VEETE D, —RICHTH AT
TRERODDENPHEVEL BB LBRAENS.

/ £ % X B

Ambraseys, N.N. & S.K. Sarma (1967) : The ;ésponsc of
earth dams to strong earthquakes, Geotechnique, 17,
181-213. : . v

"Byerly, P. (1956): Seismicity of western United States,
Proc. 1st World Conf. Earthquake Engineering.

Cloud, W.K. (1970):

seismic effects.

Cloud, W.K. & D.S. Carder (1969)
the BOXCAR and BENHAM nuclear explosions, Bull.
Seism. Soc. Am. 59, 2371-2381.

MR % (1966) : AR ICBIE Lo itiko ETEE), Aty

L35, 12, 1845,

Esteva, L. & E. Rosenblueth (1963) Espectors de temblores
a distancias moderadas y grandes, Proc. Chilean Conf
Seismology and Earthquake Engineering.

BRINEOWOED

M7T25°

Comments on earthquake records
and analysis, Proc. 1st U. S.-Japan panel on wind and - -

Groud effects from

Figueroa, J. J. (1960) : Some considerations about the effect .
~of Mexican earth'quaké, Proc. 2nd World Conf.
Earthquake Engineering. : ’
Gutenberg, B. & C:F. Richter (1956) Eathquake magni-
tude, intensity, energy and acceleration (second papex:),

Bull. Seism. Soc. Am., 46, 105-146.

Hayashi, S., H. Tsuchida & E. Kurata (1970) : Acceleration

response spectra on various site conditions, Proc. 3rd
Japan Earthquake Engineering Synposium

20 E RS R T R e B3 5 AT & (1972).
Housner, G.W. (1965): Intensity of earthquake ground
shaking near the causative fault, Proc. 3rd World

Conf. Earthquake Engineering.
&3 i (1969): TR, FEILHAM.- o
Kanai, K. & T. Suziki (1968): Expectancy of the

maximﬁm_ velocity amplitude of earthquake motioﬂs at

bed rock, Bull. Earthq. Res. Inst., 46, 663-666.

-5 (1970) : “¢Jllml;§%"$§iﬁfFAﬂﬁﬂ*A” ?T’%A

Hy 2-1.-

Kawasumi, H. (1951): Measures of earthquake danger and ’
expectancy of maximum inténsity throughout Japan as
inferred from the seismic activity, Bull. Earthq. Res.
Inst., 29, 469-482. :

ANRTFIE (1971) ﬂi”‘*?—ff@uf‘ﬁ%&%@ﬁ%fﬁ, f?iléﬁfﬂﬁﬂ’b
& No. 744.

" Kuribayashi, E. & T. Iwasaki (1969): Observed earthquake

-, responses of bridges, Proc. 4th World Conf. Earth-
quake ‘Engineering. }
Lee, K.L. & E.J. Monge (1968) : Effect of soil conditions

on damage in the Peru earthquake of October 17, 1966.

Bull. Seism. Soc. Am., 58, 937-962. )
R (1969): BELSALHED<S =F = — F & Ok,

IR AELELBMR WS —EABE—, 4, 168-176.

) Murphy, J.R. & J.A. Lahoud (1969) : Analysis of seismic

peak amplitudes from underground nuclear explosions.
" Bull. Seism. Soc. Am., 59, 2325-2341.
EFEH (1969): xipEAEROBE, HE, 22, 104-114.
E&MK’?_- FEFE R - T - NEFA—ER (1971) : 2
w30 ED, BUEMBRLEHERRS HENE,
53%56 .
KRES (1899) BHIG244-10H 28A 1%
BRTHAES R, 28, 79-95. )
Seed, H:B., I. M. Idriss & F.K. Kiefer (1968) Charac-
teristics of rock motions during earthuakes, EERC,
68-5, College of Engineering, University of California.
NFFERZ (1954) : EHORKIRKIE? HEORE M 2ED
LT EIoWT, HE, 7, 185w193

BARMECHT WA,

.Tsubm, C. (1956) : Earthqake energy, earthquake volume,

aftershock area, and strength of the earth’s crust, J.
" Phys.. Earth. 4, 63-66. . o
FEEG - BE (1955): AERBOERLABO=FAF ~L
DBER, ME, 7, 233240, o
WD 56 (1971): HED~ /= F o - F, HE, 24, 189
200. ' . .



