ISSN 0386-4995

S U NP 7/ Fﬁ?%l?i

5166 5
RHEE N BB 22T b LD IEERTER - rrrreererrmeeres nE—iE
fHiR &
EtEZ
iZ #1604 9 H

2 S < W o N 7 A




Copyright © 19854 by PW.RI.

All rights reserved. No part of this book may be reproduced by any means,
nor transmitted, nor translated into a machine language without the written
permission of the Director General of P.W.R.L

ZOWMEER, TAWERROEAREETCIITLI DO TH S, LI -T, &K
WEEOLWUT—MOEH, EEZTIAMRFTROZLER/BILTINET-T
7 570,



Report of PWRI
Vol. 166 Sept 1985

KB CHEIE 2~ 2 Lo BBER R &

9 mm

neg— R 8B §F 02

Attenuation of Peak Ground Motions and
‘ Absolute Acceleration Response Spectra

by Dr. Kazuhiko Kawashima, Koh Aizawa
and
Kazuyuki Takahashi

HEARRR 2B HBRGTT 2 L HICBEOMBEK LOREBEEHEL 3 120104,
BERMAEYZEE SR TR N A BEOBRYELZELL FRIT2 2 8B L ah
5. KBERBRMBEIR VBEER SR OIMMEFILZE AR b veEstRe L, BRBETES
7z 394 BT DA IEBEHZ RV 119 OO L TRAMEBRSELEEB I LI EES
WMhgedibDThd, BRIZHAVS NI SMAC BEEEH T ERNRSOBRESETFTL
Twaicd, ZHIIHT25BRIELMA S i, KPRADITFICOWTIE, KE2RK
DOERERL, KFPEANTRRE 22 BAMBEH R CMBEEICE R =2 b EBATSRE
Lo BERBSMCE D, BRUBEIR IMEELEA RS bASHBOY S =F2— K
UVBREBCL>TEDL S WELT 2 0% 3EHOMBE Z Lok, ThrERE
R LTRELR,

F—7—F | WERE, ANHEE), RXNEE, RAEE, BAEM, BEXRZ ML

Synopsis :

I 1}

For determining appropriate seismic effects to be considered in design of civil
engineering structures, it is essential to assess intensities and frequency characteristics of
severe ground motions. This report presents the result of multiple regression analysis of
both 394 horizontal and 119 vertical strong motion acceleration records. Because
sensitivity of the Japanese SMAC accelerograph is appreciably low at the high frequency
range, instrument correction was performed on the original data. Each pair of two
orthogonal horizontal components was combined in time domain to get the maximum
peak ground motions in the horizontal plane. The same composition was considered to
get the maximum value of absolute acceleration response spectra with damping of 5 %
of critical on the horizontal plane. With use of multiple regression analysis, empirical
formulae of attenuation of the maximum peak ground motions (acceleration, velocity
and displacement) and absolute acceleration response spectra with 5 9§ damping ratio
were proposed in terms of earthquake magnitude and epicentral distance for three
subsoil conditions.

Key Words : Earthquake Resistant Design, Input Ground Motion, Peak Accelera-
tion, Peak Velocity, Peak Displacement, Earthquake Response Spectra
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102-GR-1-12 @] — | 740125 | + B W 1974.01.25.04:13 | 6.0 | 40 | 127.3
102-GR-1-13 O — | 740920 | # B W 1974.09.20.09:53 | 5.5 | 50 | 66.7
208-GR-1-1 O - 66009 | KRR FF 1966.04.03.13:43 | 5.8 | 20 | 92.5
. |208-GR-1-2 O — 68057 | HER IR 1968.07.01.19:45 | 6.1 | 50 | 170.4
WiAE R B GRS O | — | 72020 | AstBmmwr | 1972.12.04.19:16 | 7.2 | 50 | 416.5
208-GR-1-5 O - 73014 | FRILB 1973.07.20.17:13 | 5.9 | 40 | 59.7
alx 8 % & @ 206-GR-1-1 O — 67004 | &FEIL3F \ 1957.01.17.20259 6.3 3 | 9.7
206-GR-1-3 O - 68062 | EHRRAH I 1968.07.05.20:28 | 6.4 | 50 | 81.9
303-GR-1-2 O O 68057 | HERDI 1968.07.01.19:45 | 6.1 | 50 | 51.0
303-GR-1-5 @) — 72027 | FIRBHTEEH 1972.11.06.20:39 | 5.1 { 40 | 56.0
42 | ®OE # (& NI | 303-GR-1-6 O — 72029 | N\LEH AW 1972.12.04.19:16 | 7.2 | 50 | 293.2
303-GR-1-8 O — 74015 | RIKFFEEES 1974.08.04.03:16 | 5.8 | 50 | 51.7
303-GR-1-9 O - 75002 | TEERALEE 1975.02.08.01:41 | 5.4 | 60 | 44.9
301-GR-1-2 O — 68057 | HER DL 1968.07.01.19:45 | 6.1 | 50 | 113.4
aleg 8 & 0 301-GR-1-3 O — 69017 | [ B M 1969.05.13.23:19 | 5.2 | 50 | 60.6
301-GR-1-5 O O 71025 | KR 1971.06.13.13:06 | 5.3 | 40 | 42.5
301-GR-1-6 @) O 71040 | TERILE 1971.10.11.19:16 | 5.2 | 40 | 13.0
602-GR-1-1 O O 68026 | B 1A # 1968.04.01.09:42 | 7.5 | 30 | 167.4
4| B H # | 602-GR-1-2 O — 68066 | FBRFESRHE | 1968.08.06.01:17 | 6.6 | 40 | 112.5
602-GR-1-3 O — 68107 | FAIREREE 1968.12.11.20:45 | 5.6 | 50 | 49.2
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702-GR-1-3 e O | 69015 | H 1 # 1969.04.21.16:19 | 6.5 | 10 | 51.4
sla 8 = 702-GR-1-4 ©) O | 70021 | EiRE 1970.07.26.07:41 | 6.7 | 10 | 51.9
702-GR-1-5 O — | 70023 1970.07.26.16:10 | 6.1 | 10 | 52.4
702-GR-1-6 O — 1720622 » 1972.06.22.00129 | 5.4 | 10 | 72.8
702-GR-1-7 O — | 740131 » 1974.01.31.16:04 | 5.7 | 20 | 80.0
702-GR-1-8 O — |740627| » 1974.06.27.13:149 | 5.3 | 20 | 45.8
105-GR-1-2 @) O | 68038 | &R EArh | 1968.05.16.19:39 | 7.5 | 40 | 184.0
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als & = 201-GR-1-2 ) O | 68038 ] AR Ak | 1968.05.16.19:39 | 7.5 | 40 | 187.1
201-GR-1-3 ®) — | 68050 | HFRsh 1968.06.12.22:42 | 7.2 | 0 | 254.0
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305-GR-2-1 @) — | 68057 | R chES 1968.07.01.19:45 | 6.1 | 50 | 62.0
olw & & ol 3BORES O — | 71029 | WENEHER 1971.07.23.07:07 | 5.3 | 10 | 63.7
305-GR-2-7 O — | 72029 natBEAW | 1972.12.04.19:16 | 7.2 | 50 | 282.7
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403-GR-1-1 ) — | 69032 | I ERE AR 1969.09.09.14:15 | 6.6 | 0 | 97.3
52{& ¥ ¥ |403-GR-1-2 O O | 71002 | BamAwas | 1971.01.05.06:09 | 6.1 | 40 | 55.9
403-GR-1-4 @) — | 75003 | B - EEE | 1975.03.14.22:56 | 5.3 | 50 | 45.1
.. | 704-GR-1-1 o) — | 690918 | RA &k 1969.09.18.03:41 | 5.9 | 0 | 129.4
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74.3 | 405-GR-2-1 m B W #| O O
a| now | semEmEs | 197102260027 | 5.5 | o (ol [102CR16 X M A ®LO | O
42.2 | 200-GR-15 .} B ®| O O
42 | 71018 | \BE R 1971.03.22.19:40 | 5.4 | 10 | 147.9 | 304-GR-26 # % & O O
43| 71021 | EIRELEh 1971.04.05.03:39 | 6.0 | 50 | 157.8 | 304-GR-28 n O O
44 | 71025 | FMBE 1971.06.13.13:06 | 5.3 | 40 | 42.5 | 301-GR-1-5 B B # (] O @)
15.0 | 1006-GR-3 ] i )] O @)
45| 71029 | ILFUEEER 1971.07.23.07:07 | 5.3 | 10 | 63.7 | 305-GR-2-5 B OE # @ O —
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46| 71034 | BB 1971.08.02.16:25 | 7.0 | 60 |oo’ | 102°GR-18 o B %O —
255.4 | 105-GR-1-5 % 2 #l O —
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47| 71038 | FBE R 1971.09.08.16:25 | 5.5 | 40 599 | 907-CR%0 = * & O 5
9.5 | 906-GR-12 EBSHEBRRK|N O -
48 | 71040 | FERLSH 1971.10.11.19:16 | 5.2 | 40 | 16.0 | 1401-GR-1 FIRNMNAOE] O O
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51| 720622 | HIEE 1972.06.22.00:59 | 5.4 | 10 | 72.8 | 702-GR-1-6 i =) #| O -
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4. KEESBRAMBHOEMARER

4.1 ERREIOER KR

BRMBEHOEHEFEFE AL TRREE TS
BEORFBTbATEY, ZhoDBERIzINT,
BEEEER & L CRRASEAE & ORENR L &3
nTwn3 20),27)°

X(M’ A: Gci)za( GC;)X],OMGC'}M

X (A + Ao)ECD wrrirnriann (41)
ZZT,
X BRHBE (BAINEE Gnax, BRAEE Tmax
BRZENL dmax)
M:~7=Fa—F
4 EREOEE

o AN WEIHD X 2WBT 3 EHK
GC:: HgmEys (i=1, 2, 3)
a(GC:), b(GCy), c(GC:): HBHRET LICED
FRET
ZIZT, 4ELTIREBRIEE, BUEERM WEET
DEREAEBRENLWEIREZFETLHILNTES
2, ZITCREBREHTHAVS, CHIZBRERNSY
DHBEHNL TH—EDHFARTROELME— DD
BETHZ:DTHB, kB, BREFEORDLYZE
FERE*BVws I bEL oD, BEEBEIBR
s BRESOWME RS2 20T s kv,
HRACELTIENISLELI GEERL, IITR
BREESIEELZLDOTH S, B8, BEEIOR
BOoLTRERT 2, £/, 4o RBREH A 00D
B X BNERRKELSEVEICTIOICEA
LI-EBTH2. M=8BEOAFBEMBOHS T
WEOK = &2 50~100 km BBEIC K2 L EbhTw
3, HMBEOBEE—RCHBEIGE 2 2BRER
28, WIBOELTRHA—EDMHET EENT
WaM TDEIBLANS, I TR, BRBICBT S
wEHr—EECEET 2 L5, HBoKsED1/2
BEsEz2, 4=30km s3T5k, %8B, ¥
BoAs i3, HEBORBCL->TELT 228, L&
DEIT, 7= F2—F 877 ADOHMBIINT ZH
BOAES 2R L 2EDDIE, WEEKEFTTHE
Y4 atBI—REIOBEORREHBTHL I L
SEBLILDTH D,

RN GC:(i=1, 2, 3)RATBIRLEZLS 1
i GEMAT TETNBRREHRD 1 tR), 2568
8 (F, 2% +3 ), JmEmik (R4 @) o3
BEE L%,

BAHMEBEHCHEZEZ2 0L LTI, HBO<
s=Fa2—F M, BRI 4, BEERH GC: Ofttic
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ZXLE) BhHBEEZONLY, BRTRERIFEN
H—xhi-EenEsesnsoix, LEM, 4, GC: TH
3, T, ZZTRIhODEGENREL, 2O
HASOYDOHER L 3 BKMBHO FTARNORE %
BEd 2,

wE, R DONEEL S,

logX(M, 4, GC:)=loga( GC:)+b(GC:)M
+ C( GC: )log(A +30) ..................... (4.2)

b, logX & M KU log(d+30) oigFEERT
KT EeWBTED, FBEa(GC:),b(GC:), (GCy) 1%
R D RO EBRIHLLEDL I LNTE S,
R4, BAHBE X %, v/ =F2—-FME
UBRER AOHEZBEKLELTEZZbOTHD,
B 2 CRBRE S NI ERBERII RIS OB
ThHd. oL, v7=Fa—F MRUBREE I O
2ORPBEEH L LIBAOEBBER L TR],
O bR OFEREZB I LB TES, FlzIE, E
iz, RRIIREFREHOTRER, KAWL R
KIEEOFHREREL TV 3¥,

Qmax __ 4+40
log"s40 =100

_0.1036M2) ........................... (4.3)
RU3NTRM D2EROENERINTWVRSEEZ
DM H B, E72, Donovan 513, XEEEET
OB ETE, KA L 2 RAIEERERE
REL TV,

(—7.604+1.7244M

Amax =X "M X (A4 25)C eereerevecrnenaiannnn. (4+4)

ZIZIT, g b ciETRLBREROBEKE L TR
RTHEZ T3,

a=2,154,000x 47%1°
B=0.046 X 0.44510 4 ++++svevvrerersrrsssserunienes (4+5)
¢=2.515—0.486logd

H(4-4) DB, F a, b, c R EREE T, BRE
BEORBEs L LIcsicH b,
ZZTi, EEEEROESRAMBEIOEREE
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IO T AL ELL, Thibb, HEHOEY
BREFRESZOLEET 3 LI IRRR 2 ZE L,
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&Lz,

logX(M, 4, Dy, GC:)=loga(GC:)
+6(M, d, Dy, GC:IM
+c(M, 4, Dy, GC:)log(d+30)
+d(M, 4, Dy, GC:)Dyp wwvvereeeresssunanns (4+6)
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SI—EL T, &, M, log(d+30), D, DIRF
—RATEZ2BZLE L, TS,

b(M, 4, Dy, GC:)= a1+ azM + aslog(4 +30)
+0’4Dﬂ

c(M, d, Dy, GC:)=as+ asM + a-log(4+30)
+03Dp

d(M, 4, Dy, GC:)=as+ a10M + anlog(4+30)
+a12_Dp .................. (4.7)

22T, as(7=1~12) 3B R GCAi=1,2,3)
TEREDONLFHBMTH D, U7 2R (46) 118
ALTEETZ L, KALL 3,
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+ fiDp+ fsMlog( 4 +30)
+ fsMDp+ fr Dplog( 4 +30) + fs M?
+/{108(4 +30)}2+ froDj weronerereeienens (4+8)

- -
w o Oy
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3, UTOHERIL S, Thbb, BHEBRE R IS
RO (BRT2EHE ;) 2R ST BT
WRY 278, BENCIFIRTEEZHALESY T~
THEALZBESEME: OMEBRE LRV EDE 2
BEONZ, LhLEss, Z0X5rLTEsNE
EEMRERE, 52507 197 HOBAHBE (Guax,
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BIRE R* XX 410Dk 3 w52 o, EHEGREK
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R EFHEIRE
n.7F—I¥
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ERTLHEOBI L, RbEHERERVEEE
ARFAEHAERR R R R 2FEOHA»BbE
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E, ZRTAEM; LEHBRE R AVEHEERRE
HEHBAK R OBFIEL T, BUTOBEHESE
Hxha,
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HHERREAEMEBERE R 0BIIOKkT I 2Ek L
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% Guax O 3 TEHIE, nex O 1 FEHBR U dnex® 15
MEOBEOEMBFRERE, TAThHh, 0.64],
0.753, 0.775 CTH D, N5 EE-4-1 WRL TGS
B AEbE OEMHBMRE R DRKE 0.680, 0.757,
0.789 LIFEAEEDLS W,

4) BRES D, OEEHALTYH, EHBRER
BIZBEALESE Y, ZOEAIR, BITNRE LM
BEGZS L L L LBFES Dy 260 km UEROME
CEVBONLLDTHY, D, BMREENTNS
Hr&EIHND,

b3, EAEREEK R RUHHERRE »EHBER
BR EIERFEEREORNERTH 2, R
48 DEBBEEROHER L LT/=2,3RU9ID
BEPRFLIEREUTICORT, 22T, j=214,
R D THEL, BE—RERSNL T 2 EHERE
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—HMZ 2B EOEBRERY, £72, /=9 3R (4-8)
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BLTWw2, ERTIEE /=23 RVIOERER
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724

i=2 DBG

logX (M, 4, GC:)= fi+ f2M + fslog(4 +30)

............... (4-11)
i=3 DHE
logX (M, 4, GC:)=fi+ f2M+ filog(4+30)
F FMI0g(A+30)wweerrresererssserererensens (4+12)
i=9 DBAH
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+ faDp+ fsMlog(4+30)+ fsMD,
+ f2 Dslog( 4 +30)+ fiM*+ fo{log(4 +30)}?

22T, RA(E1D~R4-13) D FRkid, HEE5
GC: ZBUTR-41ZRT LBV TH B,

kY, 7=23, 9T 2 EMEEE M=6,7,8
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D, BEORBRNER: Z—BLEw, ZhicHL T,
=2 0BECE, WThORKET L FHIa L 2R
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RLID, 72Z308EICE, WTFROBEKbLI T
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bbb logX £, M KRUlog(d+30) DT ERE TULH
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(r—21)
al GC:) X 10%CCM x (44 3() )e(TacCn
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=1{ a(GC;) X 104 THCCOM o (A4 +30)Tw60
(7 —25)
a( T, GC:)X 1054GCOM 3 ( 4430 )c(TwGCD
(7 —2 6)
a( T, GC:)X 1054THECOM 3 (4 4 3())et6C
(r—A7)
a( Tu, GC:) X 105TwECM 5 ( 4 +30)e(TwGED
(r—28)
............... (6'13)
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Telk=1,2,3,,10) R U#HBRE R GC:(;
=1,2,3) T EEBRSFICL D ED 5%
#,
K61 TiZ, c OEHBEEAM T Z L &L
TR, ZHER(614) 2ROBIZBCKD 2 &
L a»s,

logSu(T,, M, 4, GC:)=loga{ T\, GC:)
+b( Ty, GC: )M+ c(GC:)log(4+30)
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wm &
ez EHEBRE R R UR" R
09 095 10] R R* |R[R"
TN To.404 [ 0.400
2 0919|0917
3 0.910|0.908
4 0.926|0.925
5 0.920( 0916
6 ——pr [[0928]0924]| 33
7 ----R*| 1 0.931| 0928 2 |2
8 0.933] 0.928| 1 |1
(@) 1 7 82
i EHBER RBRUR" & £
08 085 09! R R* [R[R”
TN  o.386 | 0.383
2F 0.864|0.862
3 0.861] 0.859
4t 0.882] 0.881
5t 0.8640.861
6 0.893|0.890( 3 | 3
7 0.898| 0.896] 2 |1
8 0.899(0.896| 1 | 2
(b) 2 7@ s &
2 HEHERFEY R RUR® I i
075 08 085 | R R* |R|RY
BT T T T 0 .302] 0.295
2 0.800}0.795
3 0.803|0.797
4 0.825|0.820
5 0.805|0.794
6 0.851]0.844(3 |3
7 0.858(0.851| 2 | 1
8 0.860[0.850| 1 | 2
R #
-2 %¥a, b, ¢
1 la{Gch b (GC) c (GC)
2 |a (GC) b (GC) c {Tv, GC)
3 a (GC) b (Tk, GC) ¢ (GC)
4 |a(mn,Gc) | b (GC) c (GC)
5 a (Ge) b (T«, GC) ¢ (T, GC)
6 la(m.ac) |b(Ge) c (Ti, GC)
7 la(T,GC) |b(Tk,GC) |c (GC)
8 a(T.,GC) |b(T,Ge) ¢ (Th, GCD
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@ af T, GC:), b(Tk, GC:), ATw)—6.28 D

i Su(Tu, M, 4, GC=a( T4, GC;) X 10¥Tncc0M

X (A 430)C coreeerierrnininiiiii i, (6+19)
STy M, 4, GCi)=a( Ty, GC:) X 105TrGCoM

1 > & — A ,
X(A_+_30)C(Tk) ................................. (6.17) ﬁEOT’ LjTT‘i_t c4r KDo&, ThAZTLOD

EERUVERERNT AL LT 3,
© a(Ts, GCi), b(Tx, GC:), c(GC:)—6.3 FiD LREAy—2NT B a, b, c B EHETNE-6:
r—=R 17 2~F-6-51Z"To i, CNEEERERSR T. L
T, 79y b T3 Z2hZRE-6-7T~F-610 D & 3

S Tw, M, 4, GC:)=a( Tx, GC:) X 10> Tx6Com
Zhd, Ik, £8a, b, cCELTRUTOE

X(A+30 CIGCH) i iriereereeeernionenanannsas 6.
) 18 mmans.
@ a(Tx, GC:), b(Tw, GC:), c—6.28iD 7 — X 1) ek biZ EEOR(6:16) ~F(6:19) D>
TL6.3HOr—X 7528 1I:58E FThoRRBRAEZHABTHRELC LI LES LD, EXy

£-6:2 S, 2R P NOEBAEROTHE a(Ts, GC.), b(Tx, GC:), (T4, GC.)R FEAGBAFE R(T., GC:)

(3£(6 -16))

EE A 1 wmoa & 2 W o#m & 3 "\ ot &

TH) | alT, CC)  B(TWGCH T, GC)  R(TWGC) | olTy,GC) BT, GC) (W, GC:)  R(TW GC) | alTh, GC) BT, GC) (T GC:)  R(Th, GC;)
0.1 2090 0.202 —1.120 0.66 982.0 0.289 —1.289 0.66 1306 0.207 —1.176 0.62
0.15 | 2543 0.219 —1.199 0.74 696.1 0.307 —1.255 0.67 930.3 0.202 —1.064 0.58
0.2 1558 0.260 —1.258 0.76 504.5 0.329 —1.238 0.62 1121 0.216 —1.140 0.62
0.3 1140 0.313 —1.447 0.79 242.7 0.328 —1.106 0.59 1254 0.210 —1.133 0.61
0.5 111.0 0.261 —0.9239 0.61 86.50 0.358 —1.052 0.63 598.7 0.338 —1.360 0.59
0.7 60.24 0.286 —0.9687 0.69 34.42 0.441 —1.180 0.70 71.33 0.574 —1.669 0.66
1.0 57.69 0.366 —1.321 0.74 4.448 0.526 —1.084 0.67 7.684 0.620 —1.433 0.56
1.5 13.47 0.469 —1.428 0.82 0.685 0.621 —1.140 0.75 0.803 0.648 —1.180 0.60
2.0 10.77 0.454 —1.422 0.80 0.285 0.608 —1.028 0.78 0.328 0.541 —0.775 0.62
3.0 2.466 0.485 —1.331 0.82 0.289 0.546 —1.010 0.76 0.252 0.562 —0.943 0.62

£-6:3 Sa ZR2 M OBBEREROBRE a(Ts, GC:), (T, GC:), c(T:) RUEHRBEL R(T.) (R (6 +17))

EE AR 1 M M R W M B R

T) | alTwGC | 8T G0 | atn GOl | sTwcen | ammcey | smocy | <70 | K
0.1 2700 0.217 897.4 0.273 1317 0.221 —1.221 0.69
0.15 2646 0.221 660.7 0.297 954.1 0.249 —1.215 0.70
0.2 1463 0.256 501.7 0.328 1139 0.246 —1.234 0.67
0.3 642.2 0.280 282.6 0.356 1273 0.237 —1.221 0.66
0.5 150.7 0.279 85.60 0.356 567.7 0.240 —1.044 0.68
0.7 99.24 0.315 33.76 0.437 65.52 0.417 —1.165 0.76
1.0 42.52 0.348 5.193 0.554 7.440 0.548 —1.201 0.74
1.5 8.335 0.441 0.781 0.645 0.811 0.666 —1.240 | 0.78
2.0 5.116 0.410 0.326 0.632 0.349 0.651 —1.130 0.78
3.0 1.401 0.452 0.329 0.570 0.259 0.613 —1.108 0.78
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864 Sy XS PLOBEBRERROFKY a( Ty, GC:), b(T, GC:), c(GCHRUERBFRBR(GC:)(K(6-18))

BHERH 1 % i & 2 B M B 3B & B ' ] 1
T(#) a( T, GC:) b(Tx, GC:) a( Ty, GC) b(Ts, GC:) a( T, GCi) b(Ts, GC:)
0.1 2849 0.221 804.6 0.253 1309 0.211 AR RS R
0.15 2834 0.225 597.0 0.279 949.7 0.241 0.9
0.2 1495 0.257 442.3 0.305 1130 0.231 oFf © 0.90
0.3 676.7 0.283 253.2 0.336 1266 0.227 3% - 0.86
0.5 249.4 0.309 96.96 0.379 581.6 0.284
0.7 120.7 0.327 32.58 0.431 65.78 0.424
1.0 47.21 0.354 4.780 0.539 7.423 0.544
1.5 8.385 0.441 0.683 0.620 0.804 0.650
2.0 6.809 0.427 0.330 0.634 0.352 0.669
3.0 1.969 0.472 0.342 0.577 0.262 0.638
—1.242 (1REstiR)
c(GC)= 1 —1.138 (2fE#ER)
—1.187 (3f&stiig)
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e =gsp:] 1 & # & 2 B oM B 3 OB M OB . ”
T[ﬂ’] d( Tk, GC{) b( Tl., GC.‘) ll( Tn, GC-‘) b( T:., GC.‘) d( T/., GCi) b( Tk, GC-‘)
0.1 2420 0.211 848.0 0.262 1307 0.208 HHBRHK
0.15 2407 0.216 629.1 0.288 948.2 0.238 R=0.90
0.2 1269 0.247 466.0 0.315 1128 0.228
0.3 574.8 0.273 266.8 0.345 1263 0.224
0.5 211.8 0.299 102.2 0.388 580.6 0.281
0.7 102.5 0.317 34.34 0.440 65.67 0.421
1.0 40.10 0.344 5.036 0.548 7.411 0.541
1.5 7.122 0.432 0.719 0.630 0.803 0.647
2.0 5.784 0.417 0.347 0.644 0.351 0.666
3.5 1.672 ) 0.462 0.361 0.586 0.262 0.635
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Attenuation of Peak Ground Motions and Report of PWRI
Absolute Acceleration Response Spectra Vol. 166 Sept. 1985

by Dr. Kazuhiko Kawashima, Koh Aizawa
. and Kazuyuki Takahashi
Synopsis :

For determining appropriate seismic effects to be considered in design of civil
engineering structures, it is essential to assess intensities and frequency characteris-
tics of severe ground motions. This report presents the result of multiple regression
analysis of both 394 horizontal and 119 vertical strong motion acceleration records.
Because sensitivity of the Japanese SMAC accelerograph is appreciably low at the
high frequency range, instrument correction was performed on the original data.
Each pair of two orthogonal horizontal components was combined in time domain to
get the maximum peak ground motions in the horizontal plane. The same
composition was considered to get the maximum value of absolute acceleration
response spectra with damping of 5 % of critical on the horizontal plane. With use
of multiple regression analysis, empirical formulae of attenuation of the maximum
peak ground motions (acceleration, velocity and displacement) and absolute
acceleration response spectra with 5 2% damping ratio were proposed in terms of
earthquake magnitude and epicentral distance for three subsoil conditions.

Key Words : Earthquake Resistant Design, Input Ground Motion, Peak
Acceleration, Peak Velocity, Peak Displacement, Earthquake
Response Spectra
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