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Setding

k fEEE (BRI 18E K IENZEEE
(PGA)

%+ 0.001 ~ 0.01 ~0.05+0.1°0.150.20.25 0.3
~035-~04-~045-05-~055-~06+0.7"0.8"
0.9401.0g
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Instructions to the Working Group Members

*
*
*

* *

* ¥ ¥

* *

52 (logM,=16.05+1.5M)F 5 FH16.05(M -~ 216.1)

15 1B EUE A3 x 101 dyne/cm?

FRESBB/NNENERARRE (step) - IECEEENHRERERE - EHRERSR  TF
bintlU X/ NG IEEM_ ZbinB MERE - MARER O(EEINRREERER0.01 - HlbinfEiZ2
M 5.0%5.01)

EHREBEREESR - BIEERGB(AEM,,,)

& S BT T (downdip) FJE E £ [@(along strike) F O D IF IR EEER E H®R/NAE - LU
EEIEINERUE  AZERHNEEBRBEEEER

i ETE IR B 5 ELEE Bl (aspect ratio) - ERIEFIEATE - BIZNMEE(RIFHEAEE)
RBINo=0RFTRTRoBARBKERE - MAESHEEE(truncate) AR

el fE A LA B R A T

Log(A)=M-4,0,=0.25

Log(W)=0.5 M - 2.15, o, =0.15

Log( L )=0.5M -1.85, 6,=0.20

kEE=2

5T : BR S case 3 - FTANENEH R EEFGINSigmaERERE -

HRFTERETE - BEEERE2 mm/yr - b/E=0.9

HREER - EREM,, (KM25)E 24 REF0.0395(B0N(my) - bE=0.9 - M= 6%

o o
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FAULT AND SITE GEOMETRY
FOR TEST CASE SET #1

FAULT 1 FAULT 2 Cross-sectional view of Fault 2
} ; Site 1
1 kmi
— 11 km
25 km 25 km
Coordinates for 25 km fault for Test Set 1, Cases 1 through 9
| Longitude | Latitude ‘ | Comment
Fault2 | -122|) 38 ‘I South end of fault
Fault Type: Strike Slip Fault Type: Reverse
Dip: 90 degrees Dip: 60 degrees west | -122|] 38.2248 “ North end of fault
Fault Plane Depths: 0 - 12 km Fault Plane Depths: 1-12 km
SITES FOR FAULTS 18& 2 AREA 1 WITH SITES
“aj\ -122.000|) )] On Fault Midpoint along Strike
-122.114|) 38.113|) 10km West of fault, at midpoint
50k -122.570|) 38.111|) 50km West of fault, at midpoint
R = e ““L)‘? -122.000()  38.000|) South end of fault
? " s ier -122.000() 37.910|)  10km south of fault along strike
125 km -122.000{]  38.225|) North end of fault
-121.886|) 38.113|)  10km East of fault, at midpoint
lﬁ4
10 km
i

Site 1: On fault, at midpoint along strike
Site 2: 10 km wast of fault, at midpoint along strike Site 2:
Site 3: 50 km west of fault, at midpoint along strike Site 3:
Site 4: On fault, at southern end Lo
Site 5 10 km south of fault along strike Site 4: 25 km from boundary

Site 6: On fault, northem end

Site 7: 10 km east of fault, at midpoint along strike N

Site 1: At center of area

50 km from center (radially)
On area boundary

2013/5/14
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Set 1 €ase 1~7

Magnitude-Density
Function??

Rupture Dimension
Relationships3456

| Attenuation Relation

Description I

Single rupture of entire fault

Set1 e, Fault 1 (vertical SS)

Sadigh et al.(1997), rock Lo IR o =T

- = i = *N_ - =
(=1- WMl Tests distance, rate, and :Iiva:::e—oé?nm Jyr Defta Function at M 6.5 o=0 II:gg E\LI;/_)OOS.EMI\{;ZS.;S;G!,O 0
attenuation calculations. prate= Y g (5=0. LT
Single rupture smaller than fault Fault 1(vertical SS) . Log (A)=M-4;0,=0
cs;telz plane. Tests uniform slip and edge || b-value=0.9 Delta Function at M 6.0 za_d:)gh st (12T, meek Log (W)=0.5*M-2.15; o, = 0
effects. slip rate=2mm/yr Log (L)=0.5*M-1.85; 0, =0
Single rupture smaller than fault
plane, including variation of Fault 1(vertical SS) . Log (A)=M-4; o, = 0.25
::;13 rupture plane dimensions. Tests b-value=0.9 Delta Function at M 6.0 2a_d|0gh el e Log (W)=0.5*M-2.15; 0, = 0.15
uniform slip and edge effects, slip rate=2mm/yr - Log (L)=0.5*M-1.85; 0, = 0.20

variability of rupture areas.

. Fault 2(reverse 60°) . Log (A)=M-4; 6, =0
cSaestel4 S:gif;:ﬁuri:mgﬁ: LIz b-value=0.9 Delta Function at M 6.0 ia_dlogh sl R, s Log (W)=0.5*M-2.15; o,, =0
P pping ’ slip rate=2mm/yr Log (L)=0.5*M-1.85; 0, =0

Fault 1(vertical SS) Log (A)=M-4; 6, =0

CS:;LIS Truncated exponential model. b-value=0.9 'Ir;:zg;?teMd exg%nser':;cllal -5 2a_d|0gh et al.(1997), rock Log (W)=0.5*M-2.15; 6, =0
slip rate=2mm/yr b ey ™ S M - Log (L)=0.5*M-1.85; 6, =0
Fault 1(vertical SS) Truncated normal model, . Log (A)=M-4;0,=0

Csaitelﬁ Truncated normal model. b-value=0.9 Mepar = 6.2, M, = 6.5, za_dl)gh etal.(1997), rock Log (W)=0.5*M-2.15; o, =0
slip rate=2mm/yr sigma=.25 M,;,,=5 . Log (L)=0.5*M-1.85; 0, =0
Fault 1(vertical SS) Characteristic model, Log (A)=M-4;0,=0

Set1 Characteristic model (Youngs &

- 645 Sadigh et al.(1997), rock
(-1 17/ || Coppersmith 1985) s

b-value=0.9 Mepar = 6.2, M, 5 6=0 Log (W)=0.5*M-2.15; o, =0
slip rate=2mm/yr M,in=5 - Log (L)=0.5*M-1.85; 0, =0

2013/5/14
=1 pd s iol I TGA MM EE HEpsHAT EERELER D BT IR 15




8a

Set 1
Case
8b

Set1
Case 8c

Setl
Case
LE]

Single rupture smaller than fault
plane. (Repeat of case 2 with gm
variability untruncated).

Single rupture smaller than fault
plane. (Repeat of case 2 with gm
variability truncated at 2 std. dev.).

Single rupture smaller than fault
plane. (Repeat of case 2 with gm
variability truncated at 3 std.dev.)

Single rupture smaller than fault
plane on dipping fault with gm
truncated at 3 std. dev.

Single rupture smaller than fault
plane on dipping fault using AS 97
gm, no gm variability.

Single rupture smaller than fault
plane on dipping fault using
Campbell 1997 and gm truncated at
3 std. dev.

Area Source with fixed depth of 5
km.

Volume Source with depth of 5 km
to 10 km.

Fault 1(vertical SS)
b-value=0.9
slip rate=2mm/yr

Fault 1(vertical SS)
b-value=0.9
slip rate=2mm/yr

Fault 1(vertical SS)
b-value=0.9
slip rate=2mm/yr

Fault 2(reverse 60°)
b-value=0.9
slip rate=2mm/yr

Fault 2(reverse 60°)
b-value=0.9
slip rate=2mm/yr

Fault 2(reverse 60°)
b-value=0.9
slip rate=2mm/yr

ArealM, = 0.0395
b-value=0.9

Area 1M, =0.0395
b-value=0.9

Delta Function at
M 6.0

Delta Function at
M 6.0

Delta Function at
M 6.0

Delta Function at
M 6.0

Delta Function at
M 6.0

Delta Function at
M 6.0

Truncated
Exponential,
Mmax=6'5 Mmin=5

Truncated
Exponential,
max=6'5 Mmin=5

Set 1 €ase 8~11

Sadigh et al.(1997), rock
Do not truncate sigma

Sadigh et al.(1997), rock
Truncate sigma at 2 std.dev.

Sadigh et al. (1997), rock
Truncate sigma at 3 std.dev.

Sadigh et al.(1997), rock
Truncate sigma at 3 std.dev.

Abrahamson & Silva (1997), rock

o=0

Campbell (1997), soft rock, depth
to basement rock = 2km, depth to

seismogenic zone=3km

Truncate sigma at 3 std.dev., use

amplitude dependent sigma

Sadigh et al. (1997), rock
o=0

Sadigh et al.(1997), rock
o=0

Magnitude- Rupture Dimension
Description Attenuation Relation
m DenSIty FunCtlonl 4 _ Relatlon5h|p53 o

Log (A)=M-4; 0, =
Log (W)=0.5*M-2. 15, o, =0
Log (L)=0.5*M-1.85; 5, =0

Log (A)=M-4;0,=0
Log (W)=0.5*M-2.15; 6,, = 0
Log (L)=0.5*M-1.85; 5, = 0

Log (A)=M-4; 0, =0
Log (W)=0.5*M-2.15; 6,, = 0
Log (L)=0.5*M-1.85; 5, = 0

Log (A)=M-4; 6,=0
Log (W)=0.5*M-2.15; o, = 0
Log (L)=0.5*M-1.85; 0, =0

Log (A)=M-4; 6,=0
Log (W)=0.5*M-2.15; o, = 0
Log (L)=0.5*M-1.85; 0, =0

Log (A)=M-4; 6, =0
Log (W)=0.5*M-2.15; 6, = 0
Log (L)=0.5*M-1.85; 6, =0

Use 1 km grid spacing of point
sources or small faults to
simulate uniform distribution.

Use 1 km grid spacing of point

sources or small faults to
simulate uniform distribution.
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o537 HE Return Period =1/v(z)
(2) B B A B M B S Z B 21 £ 5 2 (2 /)

N m;=m, rj = Vinax

V(Z):Z Z Ay, (m;) - Z Pn(Rzrj‘mi)-P(Z>z‘mi,rj)

* X X ¥ *

n=1 m;=m, r;=0

HAENEZRn=1~N
A(Mm)EEnBEREMREEENHEFEER
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|:| mA E w /) | A0
Code | Numerical Model I Truncatll\::tgfnGround I Rupture Plane Modeling I Rupture Length & Width Modeling

User inputs Log L = a+bM and std. dev.

FRISK88M nomial (26.2.1 riz i i
S. o8 Polynomial (. 6.2.17 # Standard Deviations Ho. ontal I<.)ca.t|on & hypocentral d?pth > User-specified std dev Width = ratio *
Version 2.0 of Abramowitz & . uniformly distributed. Rupture confined to fault o . .
Max. Ground Motion length User specified ratio Length & width
G. Toro Stegun) plane.

not to exceed fault plane

User inputs Log L = a+bM and std. dev.
User-specified std. dev. Width = ratio *
length. User specified ratio. Length &
width not to exceed fault plane.

Polynomial (26.2.17 # Standard Deviations Horizontal location & hypocentral depth is

EZ-FRISK X . L N
R. McGuire of Abramowitz & Max. Ground Motion uniformly distributed. Rupture confined to fault
Stegun) plane.

|y Magnitude Density Functions I Area Source Modeling

AREAS: Truncated exponential, modified exponential (Youngs et al. 1987).
FAULTS: Truncated exponential, modified exponential (Youngs et al. 1987),
characteristic (user-specified width and ratio between exponential and
characteristic portion; rate is specified as total recurrence rate or slip rate).
Can model boxcar distribution as a special case of characteristic or
exponential distributions.

Point source is default. Hypocenter depth fixed or random, with user-
specified distribution; can also include effect of rupture width on
depth distribution. Effect of rupture length for modeled background
sources can be by randomizing rupture orientation or calculating
distance to rupture or using analytical approximation.

FRISK88M
Version 2.0
G. Toro

AREAS: Truncated exponential, modified AREAS: Truncated exponential,
modified exponential (Youngs et al. 1987). FAULTS: Truncated exponential,
modified exponential (Youngs et al. 1987), characteristic (user-specified
width and ratio between exponential and characteristic portion; rate is
specified as total recurrence rate or slip rate). Can model boxcar
distribution as a special case of characteristic or exponential distributions.

Point source is default. Hypocenter depth fixed or random, with user-
specified distribution; can also include effect of rupture width on
depth distribution. Effect of rupture length for modeled background
sources can be by randomizing rupture orientation or calculating
distance to rupture or using analytical approximation.

EZ-FRISK
R. McGuire
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