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3 Amax=59.0x100261My( 441 )~0886 048 | —062| 062
4 Amax=12.8x100432M 5y ( g4 10 )~ 1112 065 | —071| 072
&tk | Amax=341x100308Mx( g4 10)70925 051 | —062| 062
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Empirial P,elationships between Acceleration and other Parameters.,

log(a) =0331()—0.923 CAN-04,/KOV-00
=0.416(I—1040 PET-52/18H-32
=0.330(D—0.500 GR-56,GR-42
=0.500()—1,350 PET-52
=0427(0—0897 HER-56
=0.550()—1.222 NR-63
log(a) =0.308(D—0040 NEU-54
log(a) =0.500(I )—0347 KAW-5 1
log(a) =4.79—1.921og(D) NEW-5 4
log(a) =3314+034(M)—20log(R) EST-63
log(a) =3.094+0.347 (M) —201log(R+25) EST-70
log(a) =—1.754+0.466 (M) —1.4 log(R) MIC-71
log(lag ) =—214+0.81 (M)—0027 (M)? GR-56
log(a) =0.698—0.51 log(T)+0.6 L(M)—(1.66+36" R) log(R)
+(0.167—1.83/R) KAN-66
log(a/g) =—0.24+0.20 (M)—1.10 log(R) DEN-71
log(a/ g) =3.0—201lo0og(1.6D+43) CLD-71
.log(a/g) =35—201lo0og(1.6D+80) CLD-71
log(a g) :log(0.69xe1'6M)——Iog( 1.1 oxe M4 p2 ) MIL-69
a/g  =3355/((16D)% +225) ! KRS-59
Tabulated and graphical relationship : I, a OLD-26
M, I, a, r BEN-55
M, D, a BLM-65
M, D, a HOU-65

— 86 —



L, R, a NUT-73

o o
9 [ B A B B ]
24 L z 40 AN \
5 e 'g Py EN e
& L H x ° 4 Nl
W W
530 /,/ g ‘\\og \\S \\\
ool fe | L W I N s A
g “1¢ : ° o 2 oL TNES S s S
<19 py % o s E\\o \‘A\
: M S B LA o R Y 5 5
0 % 65 g0 I8 0 206 30 40 50 80 70 B0
> SAGNITUDE DISTANCE TO FAULT - MILES
5—1 4 BRKINEE~EBHSOEHR~TY ZF . — FBF%
( Housner(ck3d)
.+
*3%
N
~ ax»
SN EVA
% 3 \ \
g., \ )
= LN
Q ' '
ﬁ . \\ \\ \\. -
.. \\ N
- (1Y \
- \\ Il | M B & AR
\[..\\\i\: B A InEE & O
e S | % (Seed. 1969)
Wy & PR B (km)
K5—15

— 87 =



1000

o
©

o

MAXUMAUM SINGLE COMPONENT ACCELERATION (CM./SEC")

® Cloud (1971)

Ci

oud EE 5 - 1 61CRF 1 9 OHBLGICES & EBORANMEE & BAERE 4 (B

mile) (AEIEEETHBRIEE O, D b Ko > OB ER ) OBRERD, chE kK

T5%2Tnhe
| <amax) 3.0-*210g(A—|-43) ..................... SEHE
og =
g 3.5——2log(4+80) ..................... KEDICERE - HBE
(5.312)

T Odmax . BKIEE (gal)

EEHmEE (980gal)
4 BREEL L GMEACOEE (mile)

L t
®

[ &y
L ATTENUATION OF MAXIMUM ACCELERATION
L
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o s
: | =PARKFIELD, CAUF. 2BJUNE 1966 (M=5.5) 1 1 =HEBGEN LAKE, MONTANA 17AUG 1959 (M=7.1)
- 2=E CENTRO, CAUF. | BMAY 1946 (M=7.1) 12=SAN JOSE, COSTA RICA SOCT 1959 (M=7.7)
- 3 =PUGET SOUND, WASH., 13APR | 949 (Mm=7.1)13=MEXICO CITY, MEXICQ 1IMAY 1960 (M=7.2} LX)
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1 0=SANTIAGO, CHLE 13SEPT 1945 (M=7.1} .
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® Donovan (1973)
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Reference Data source Distance parameter Dependent variable

CHEIBZFHR Z01

Blume(1966) Southern Epicentral Peak ground
Calif rnia distane A(mi) acceleration

ag(g)

Brazee(1972) United States Epicentral

106°W intensity is felt
Cloud and North and Epicentral distance Maximum single
Perez South or distance to Compornent ground

(1971) America fault acceleration
A(mi) ag(g)

Cornell and Northeastern Epicentral distance Modified Mercaili

Merz(1974)  United States  A(mi) intensity
rock sites

Northwestern

Distance over which
east of long distance A(mi) a Modified Mercalli

United States do do
all sites

Donovan San Fernando Distance to energy Peak ground
(1974) rock sites center R(km) acceleration
aglgals)
San Fernando, -——— do —— do
soil sites
San Fernando do do
all sites
do do do
Western North
America, ——— do do
Japan, Papua
New Guinea
Denovan Wor ldwide Hypocentral dista— Peak ground
(1973) nce,or distance acceleration
to fault R(km) agl(gals)
Duke and San Fernando Distence to energy Peak ground
others all sites cente R (km) acceleration
(1972) ag(gals)
Spectral
do do accelation
Sg (aals)
Esteva(1970) See reference Hypocentral Peak ground
distance acceleration
R(km) ag(gals)
—— d o do ~——— Peak ground
velocity
vglem/ sec)
Estera and West Cost of Hypocentral Peak ground
Rosenblueth United States distance accelerataion
(1964) . R (km) © aglgals)
do do ——— Peak ground

Velocity
Vg(em/ sec)

—90 —

B . Standard

Lquation

-'-q—' Devialion
ao

agai—

MYV Z ST

Not reperted
Where ao is epicentral

acceleration

focal depth

LogA=ay+byle

Where Ie is epicentral Not reported
intensity, ajand by

are tabulated

ag=3.0~—2log(A+43)
Not reported
ag=35—21og(A4+80)

[=26+1e—131n4
A=10mi 0 1=0.2

I=31+Ie—1.3In4
A>10mi 0 1=0.5
Where e is epicentral
intensity
ag=12783x10° (R+25) 7"
Not reported

ag=2054x10%(R+25) 1%

Not reported

- s ~2.04 _
ag=5165x10% (R+25) % nag=0484

—-142

ag=184x10*R Not reported
ag:lOSOeO'SM(R+25)_"32
g lnag:0.707
ag=1320¢ "M pt257'%2
i =084
Inag
6.69
agz___e—o.oowR o =0052¢g
R ag
sgzs.;éte—o.ooesk 08g=0053g
_ 0.8M -2 _
ag=1230e (R+25) ﬂlnag—lz
Vg=15eM (R+0.17¢29M17)
a =0.84
Invg

0.8M -2

ag=2000e R See reference

1.7

Vg:ZOeMR_ See reference



KEBLEITBZFAHAKX £02

Reference Date source Distance parameter Dependent variable Equation Slar.ldard
Deviation
Esteva and Western United Hypocentral Peak ground agSGOOeOE'\[(R—MO)_Z %ina =064
Villaverde States distaoce R (km) acceleration &
(1974) ag(gals)
_ M -7 —
do ——— do —— Peak ground Vg=32e (R+25) Ulnvg_0'74
velocity
Vg(é'fl_l/sec)
do do Maximum average
Spectral F=69600¢*M(R+70)77 o, £ =075
acceleration
A (gals)
—— do do Maximum average ’ .
Spectral V=250e™(R+60) 7" o, V=064
velocity Viem/sec)
Gupta and Central United Epicentral dis-— Modified Mercalli I=Ie+3.7—000114 Not reported
Nutlli States tance to intensity —27 loga
(1975) isoseismal
A (km) Where Ie is epicentral
intensity
Gutenberg California Epicentral dis- Peak ground Graphical Not reported
and tance acceleration
Richter
(1956)
Housner Western Distance to Peak ground Graphical Not reported
(1965) United States fault acceleration
and Central
and South America
Howell and California cost Epicentral dis- Modified Mercalli I=Ie+0874—0422Ln 0 1=0.64
Schultz tance to intensity —0.01864
(1975) isoseismal A(km)
~——— do — do Logarithm of
Modified Inl=In let+016
Mercalli intensity —0.0763(n4 0 1=044
—0.0023 4
Howell and Rocky Mountains Epicentral dis- Modified Mercalli I=Ie+1802—0.628(n4 g1=061
Schulz Washington tance to intersity —00094
(1975) Oregon isoseismal A(km)
—— do — do Logarithm of Modi~- {nl=Inle+0332—0.1981n4
fied Mercalli —0.00124 0 =047
intensity
Central and Epicentral dis— Modified Mercalli I=Ie+3.278—09891n4 01=064
Bastern tance to isos-— intensity —0.00294
United States eismal A(km)
and Canada
— do do ~—— Logarithm of Modi- InT=1InTe+0480—0.139 Ind
fied Mercalli —0.000754 01=043
intensity
(other forms of Where Ie is epicemtral
equations exami- intemsity
ned and reported
also)
— 0.28M -13
McGuire West Coast of Hypocentral dis—  Peak ground ag=472x10 (R+25) —0222
(1974) United States tance R(km) acceleration logag ™
ag(gals)
do —— —— do Peak ground veloci— Vg=5.64X10°'4UM(R+25)-1'20 —0273
ty Vgl(em/sec) fogVg
). =0.
do do Peak ground 4g=0.393x10 "M (Rt25)7"%
displacement ologdg:0'330

dglem)



Reference

Data Source

Distance parameter

KBELHEILZ2FIX £03

Dependent variable

McGui re
(1974)

Mickey
(1971)

Milne and
Davenport
(1969)

Newmann
(1954)

Nuttli
(1973a)

Nuttli
- (1973b)

Orphal
Lahoud
(1974)

and

Rosmussen
and others
(1974)

Schnabel and
Seed(1973)

Stepp(1971)

do —

See reference

do

do

Western United
States
Central America
Chile

Eastern Canada

West Coast of
United States

Central United
States

Central United

States

California

California and
nuclear
explosions

do

Duget Sound
Washington

Western
United States

Puget Sound
Washington

do

Hypocentral
distance, R (km)

do

— do

Epicentral
distance

A

(km)

do

Epicentral
distance

A

(mi)

Epicentral
distance

Epicentral
distance

Hypocentral
distance

R

(km )

Epicentral
distance

Dis

tance to fault

Hypocentrat

di
to

R

stance
isoseismal

(km)

Spectral velocity

(T==1 sec 7=0.02)
S(in/sec)

(Spectral

Equation

038M

§=0428x10 (R+25)

attenuation

equations given for

other periods and
dampings also )

Peak partiole
acceleration a(g)

Peak particle

0.74m —4

a=3.04x10 R

V=4.06x10 088" "I p=ts

velocity V(em/sec)

Peak particle
displacement d (cm)

Peak ground
acceleration
ag(g)

Modified Mercaili
intensity

Modified Mercalli
intensity

Vertical particle
acceleration
velocity and
displacement at 3
frequencies for
Rayleigh waves

Sustaind ground
acceleration
velocity and
displacement at 3
frequencies for
surface wave

Peak ground
acceleration
ag(g)

Peak ground
velocity
Veg(g)

Peak ground
displacement dgm

Modified Mercalli
intensity

Peak ground
~acceleration

Modificd Mercalti
intensity

— 92 _

4=566x10 1.1m—5R—|.2

Where m is body-wave
magnitudo

0.69e 1.6 4M

ag="" TIN5
BT M

[=17—9.66—000374
+1.38M+0.005284M

Where I7 is site
intensity of M=7
event at distanced

I=Ie+0.15—3.17 logR
R>112miles

Graphical and tabular
for various
earthquakes

Graphical and tabular

2g=0.066x10**Mg—139

0.52M

Vg=0726x10"2Mg~ 131

dg=00471x10"MR

Graphical date and
fimits given for
each earthquake

Graphical

1=1¢—2017 log{(R/h)
—0.008 (R/h)

Where le
intensity, h is focal
depth

—0.59

-~ 118

is epicentral

[
logs

See

Not

Standard

Deviation

=0.274

reference

do

do

reported

01=053

Not

Reported

Reported

reported

reference

do

calculated

date shown

Not

Not

reported

reported
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O & & 2 21 76 3,983 12,212 { 30,000 13 23 6
£ B gy 1 11 4,000
O %k 1y By 1 23 84 370 452 | 6,400 1 1
A &y 4 1,000 172 | 3,000 6 2
O®*F 4 53 77 2791 6,000 4 6 1
T O fib 20,600 3 17 4
£t 3 272 340 1,114 30,165 34,358 173,500 73 153 35
" (276) B6NF  (1,542)F (25,575)F | (37,003) % (390) (283) | (18D
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