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Radial
Time Distance
Date(yyyy/mm/dd) | (UTC) Latitude | Longitude | Magnitude | (km)
Mw

5/1/1959 24:03.0 36.45 51.23 57 99.00
2/8/1964 28:27.5 37.1 51.04 4.6 136.69
10/3/1966 05:08.0 35.8 53.44 4.9 123.23
11/8/1966 14:12.8 36.1 50.74 4.8 148.28
11/10/1967 50:52.0 36 53.89 4.9 149.02
5/19/1968 49:50.0 36.61 53.35 4.6 93.50
7/29/1968 03:43.4 36.72 53.85 4.8 140.04
12/12/1968 54:47.0 35.8 53.49 4.9 126.91
10/3/1970 57:02.0 36.1 51.4 4.1 92.28
8/9/1971 54:36.7 36.2 52.7 5.2 43.35
8/8/1972 44:55.2 36.3 52.6 4.7 29.46
2/15/1973 13:09.0 36.9 53.3 4.5 100.58
9/17/1973 06:03.2 36.59 51.19 4.7 103.77
10/27/1973 22:47.0 35.77 52.57 4.3 78.51
11/5/1974 02:22.3 36.2 52.8 4.5 50.59
11/6/1975 09:31.0 35.89 53.03 4.7 88.50
1/31/1976 52:11.7 36.53 53.8 4.2 132.60
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3/18/1979 19:51.5 36.487 52.642 45 28.38
10/25/1982 54:51.3 35.208 52.355 57 137.88
3/26/1983 07:19.5 35.961 52.228 54 55.05
12/20/1983 21:05.9 36.797 50.789 4.8 143.94
2/16/1985 57:35.4 36.608 51.911 4.3 41.59
7/8/1985 02:36.0 36.111 53.779 4.7 135.73
10/14/1985 28:31.4 35.629 52.699 4.8 96.99
3/26/1986 18:09.2 35.86 53.685 4.6 138.42
8/22/1988 23:34.1 35.28 52.35 5.0 129.88
8/23/1988 56:08.0 35.688 52.389 4.1 84.75
10/24/1988 01:58.4 35.206 52.257 4.9 138.24
1/20/1990 27:09.8 35.832 52.954 6.0 88.65
1/20/1990 15:06.4 36.053 53.309 45 98.52
1/22/1991 04:22.5 35.574 52.402 4.6 97.45
8/23/1991 14:20.6 35.905 53.25 4.7 102.55
10/17/1991 16:27.4 36.42 53.13 4.1 72.08
12/24/1991 08:28.4 36.072 53.105 3.8 81.40
9/22/1992 05:55.0 36.334 52.701 5.2 35.79
3/8/1993 13:21.9 36.363 51.082 4.4 112.73
5/12/1993 41:17.4 36.387 51.979 4.3 32.35
10/18/1993 28:22.5 36.443 53.95 4.4 145.80
11/21/1994 55:16.4 35.9 51.88 45 73.26
6/3/1995 08:33.1 35.93 53.12 4.0 91.58
6/26/1995 12:55.8 36.56 51.2 4.9 102.43
11/23/1995 29:34.7 36.01 53.44 4.2 111.20
1/14/1996 05:24.0 36.59 51.15 4.0 107.33
8/20/1996 53:41.2 36.42 53.12 3.6 71.18
8/25/1996 17:08.2 35.96 52.95 4.4 77.92
6/23/1997 06:03.4 35.67 525 4.0 87.92
8/26/1997 44:49.9 36.54 53.07 4.5 67.35
1/9/1998 06:13.8 36.47 52.17 4.8 14.57
1/24/1998 51:52.8 35.83 53.57 4.2 131.11
12/19/1998 54:00.4 36.98 50.95 4.4 137.43
4/3/2000 30:55.7 36.88 53.46 3.4 112.34
5/6/2000 24:41.6 36.73 53.69 35 126.28
8/8/2000 17:03.1 36.3 52 3.6 34.05
1/11/2001 29:24.7 36.02 53.5 35 115.61
2/5/2001 04:11.1 36.41 52.29 3.6 572
2/16/2001 45:20.5 35.73 52.06 3.9 83.53
2/22/2001 19:33.8 36.4 52.55 4.2 20.56
4/16/2001 08:18.6 35.75 51.67 3.1 97.80
5/16/2001 24:23.7 36.73 52.71 4.3 46.21
6/24/2001 05:17.4 36.08 52.31 4.0 41.11
7/7/2001 02:09.9 35.74 52.46 3.3 79.67
1/12/2002 18:25.6 35.8 51.11 34 131.38
2/19/2002 09:34.1 36.87 52.44 34 47.66
3/15/2002 27:01.9 354 52.52 3.7 117.80
4/8/2002 30:58.5 36.42 52.03 4.8 27.20
5/21/2002 48:37.4 36.35 51.56 4.4 70.18
10/10/2002 13:43.6 35.89 52.33 4.7 62.16
10/18/2002 24:53.6 36.28 5251 4.2 24.87
11/20/2002 16:30.7 35.64 53.51 4.0 139.15
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3/9/2003 57:29.5 35.63 51.34 3.0 127.37
3/9/2003 50:12.3 35.69 51.68 4.0 102.66
6/21/2003 00:21.7 36.29 52.77 4.1 43.40
9/15/2003 21:07.5 35.9 52.02 3.1 67.12
9/19/2003 11:32.6 35.61 51.62 35 113.03
9/19/2003 53:15.0 35.93 51.85 3.3 72.10
9/30/2003 44:36.7 35.97 5257 35 57.49
10/13/2003 28:20.0 35.12 52.25 35 147.81
12/2/2003 04:19.2 36.11 52.64 3.6 46.93
2/21/2004 06:36.8 35.86 52.46 3.7 66.53
4/12/2004 35:52.6 35.87 53.38 3.2 114.35
5/28/2004 38:46.1 36.371 51.643 6.3 62.45
6/1/2004 01:29.2 35.95 52.99 3.2 81.29
6/4/2004 37:21.7 35.89 53.27 3.9 104.98
6/27/2004 17:57.3 35.91 52.66 35 66.89
9/24/2004 42:48.7 35.66 52.37 4.0 87.76
10/17/2004 25:09.2 35.19 52.35 3.3 139.87
11/2/2004 13:21.5 36.58 50.66 3.1 150.99
11/13/2004 05:51.3 35.62 51.94 3.1 98.59
12/17/2004 18:03.3 35.91 53.23 3.5 100.77
12/21/2004 19:30.3 36.29 53.96 3.0 147.77
1/13/2005 13:06.1 35.51 53.25 35 133.20
1/29/2005 07:35.1 35.94 52.27 3.0 56.87
2/20/2005 46:09.9 36.56 53 4.4 61.52
4/29/2005 55:53.3 35.81 53.25 31 109.10
5/22/2005 55:34.1 36.05 53.11 3.1 83.06
6/1/2005 09:34.3 3542 53.1 3.1 133.69
8/29/2005 27:04.4 35.67 52.17 3.1 87.77
8/31/2005 29:52.7 36.13 53.7 3.8 128.31
9/26/2005 55:11.5 36.45 53.44 3.0 99.90
10/6/2005 48:45.5 37.61 51.97 34 132.77
12/9/2005 57:05.4 36.48 51.81 3.0 46.92
12/22/2005 31:06.5 36.07 53.53 3.6 115.94
1/13/2006 18:29.0 35.47 53.03 3.2 125.71
3/7/2006 58:42.5 36.35 51.45 3.0 79.97
3/26/2006 46:40.7 36.08 53.62 3.0 123.15
4/3/2006 38:05.0 35.2 52 3.3 141.89
4/30/2006 06:21.8 36.77 50.78 3.4 143.95
5/7/2006 48:56.2 35.45 53.37 3.2 145.20
5/13/2006 25:35.1 36.09 52.4 3.1 40.45
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Deterministic Seismic Hazard Analysis—5

:L@WQQJ;W—J3|M§:1—5
w‘owumbMUWBo‘M&ﬁM)ﬁmw‘

Padz ,n G55 iSho osi— pgs o8 — 25
-39 (oo 00liinl 5 Sledg) S dmnlia SIE )5 et (6l
ol sl sols g9, 5l -1
o oS Fge Jsbo oelsl oS eads ail)l Laly, (65, 5l dndizr Jailly 555 dmslne -2
RV

t ) dalsy Jie

Wells & Copper smith(1994)
M, =5.08+1.16x LogL
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LogL =-4.1+0.804M , )L
AW 00)5] 2 Jga o Aol & XLy S 6L&b).~o|)l.: wLQ; 99
doiizr y 00 s o el b— 2 Jgus
iz | USJsb | ek | ot | on | oBn | oS
Aoz dodiz Colw 5l
Sl = - 54 = 54 km5.87
S2 - - 6 - 6 km60.75
S3 = = 5.2 = 5.2 km3.67
A - - 6.3 - 6.3 km3

Boore ,Joyner & Fumal

: Sosals adal, Ol pgw o5 —3-5
Bl ol b (g i 6,85k a5 si ol ol alayl) Wl Sacals alal) bl gl
CeeS o0 dwslio p2 L 1) ol oolatul  Sasals aaly g8 5l jshaie oy all il
F 5055 sl Sld Sl dlme = o Loz o5 =45
PGA aile lp sl ool 53 o1 0 alold o S o 5,5 polis a5 2 Jgam ol 5

Y oolazw!

oS oolil gy Fouals abayl, 5l warlss oo o

LogPGA =b, +b,(M —6) +by(M =6)° +b,/(R* + h?) + b, x Log(y/(R* +h?)) +b,G, +hb,G,

PV alal, bl i
b,=-0.038 |b,=0216 |b,=00 b,=00 | by=-0.777 | by =0.158
b,=0254 | h=548 |G,=00 |G =00 |m=54 R=5.87

LogPGA = —0.038+ 0.216 % (5.4— 6) — 0.777 x Log (4 (5.872 + 5.48?
LogPGA = —0.8706

PGA — 10—0.8706

PGA=0.135




¥

-7: aniwo 13 Ya Jalas oo
b,=-0.038 |b,=0216 |b,=00 b,=00 | bs=-0.777 | by =0.158
b,=0254 | h=548 |G,=00 |G =00 | M=6 R =60.75

LogPGA = —0.038+ 0.216 x (6 — 6) — 0.777 x Log(/(60.75% + 5.48
LogPGA = —1.425

PGA =107

PGA = 0.038

b, =-0.038 | b,=0216 |b;=00 b, =0.0 by =-0.777 | b =0.158
b, =0254 | h=-548 |G, =00 |G =00 |M=52 R =367

LogPGA = —0.038+ 0.216 % (5.2 — 6) — 0.777x Log (4 (3.672 + 5.48?
LogPGA = -0.847

PGA =108

PGA =0.142

: 4 ;zfa.w Adouin> >

b, =-0.038 | b, =0.216 | b, =0.0 b, =0.0 b, =-0.777 | by =0.158
b, =0.254 h =548 G, =00 G, =0.0 M =6.2 R=3

LogPGA = -0.038+ 0.216x (6.2 - 6) — 0.777 x Log(y/ (3° +5.48°
LogPGA = -0.613
PGA=10"°%"
PGA =0.244
P85 3PGAL Hlgie 4 Glys o 1) 5uSile e b g drlome e o 355
(owdige Dglad bl
PGA=0.244g

Gazg bla el a5 o)l Consy 5 plpl (Sasals abal, L1 YL Jolhe alss oo 1
gl e Cewdy ol A
LogPGA=aM, + bR —dLogR +C;S, + oP
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a=0.322

b = -0.0004

d=1

C, =-0.688

s, =1

M =54

R=5.87

PGA=

LogPGA = 0.322x 5.4 —0.0004 x 5.87 — Log5.87 — 0.688

LogPGA =0.28

PGA = 100'%

PGA = 0.19g

a=0.322

b = -0.0004

d=1

C, =-0.688

M=6

R =60.75

PGA=

LogPGA = 0.322x 6 0.0004x 60.75— Log60.75— 0.688
LogPGA = —0.563

PGA _ 10—0.563
g
PGA =0.027¢g

a=0.322

b = —-0.0004

d=1

C, =-0.688

M =52

R=3.67

PGA=

LogPGA =0.322x5.2—-0.0004x 3.67 - Log3.67 — 0.688

LogPGA = 0.42

PGA = 100'%

PGA = 0.26g

a=0.322

b = -0.0004

d=1

C, =-0.688

M =62

R=d

PGA=

LogPGA = 0.322x 6— 0.0004x 3— Log3— 0.688

LogPGA = 0.766

PGA = 100'7%

PGA = 0.583g

PGA=0.583g

S o A0 PGA flsie 4 1)V Jlade 0 55,50 o5
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Probabilistic Seismic Hazard Analysis— 6
Ll ol Sl slp 51,09 055 (o0 g0 p) Sloslme Lol by, 4 aetiz 2 sl
FOgdae S o

1 v deio— 1-6
iy Sl s o o5 =116
25 Sose a ol Ll aods aS oud 00,51 4 ced o S jeb a4 (] Glasiineg et

A = 11869km? R, =69%km R,=6%m R,=128km R, =128km
M, =54 M,=3 n=4
F(R)AR = %

(ay S yeisS )oshas Ggm S Ay ool o osls (o 31 g plS —2-1-6
Ol e myg 5,5 il J&> b unss GUtENberg —Richter

> o3l sl b osls mls =3 Jyo

Gutenberg —Richter b-Line For Source 1

Magnitude(Mw) Sum Sum/Year Per Length Ln(N)
M>3.0 29 0.617021 5.1986E-05 -9.86454
M>3.5 20 0.425532 3.5852E-05 -10.2361
M>4.0 12 0.255319 2.1511E-05 -10.7469
M>4.5 5 0.106383 8.9631E-06 -11.6224
M>5.0 3 0.06383 5.3779E-06 -12.1332

Gutenberg- Richter
b Line
-9.5 ‘ ‘ ‘ ‘ ‘
2|5 3.5 4 4.5 5 5.5

Q -10 A
E
g2 105
5 8

e
e -11 A
°© B
3
g O -11.5 -
50O
c
5 -12 A y =-1.1847x - 6.1817

-12.5
Magnitude (M)




10: andso

Gutenberg — Richter RelationShip :

LnN =a - fxM

LnNN=-6.1817-1.1847M
a, =-6.1817

B, =1.1847

My, =54 M,=3

ax

f,(M)=C, x g, xg MM
1 1

1— e A(Muac—Mo) - 1— g 11847(54-3)

C, =

fl(M ) = 1062 X 11847 X e_1-1847><([\/| -3)
fl(M ) = 1-2581)( e—1.1847><([\/| -3)

13 A Jala3 a)g)

18,0 e

el 3 lael oo 85 xdaw deii> cpl 6l

Pl oo ey s B JBs ms ay

=1.062

Jemt JB> &l polie—4 Joo

Magnitude Probability Density
Function
M F(M)
3 1.2581
35 0.6958
4 0.3848
4.5 0.2128
5 0.1177
55 0.0646

10
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11: andw
555 il JBz b logai =2 logas
Magnitude Probability Density Function
1.4
1.2 1
1 _d
g 0.8
w 0.6
0.4
0.2 1 \\
0 ‘ ‘ ‘ )
3 35 4 4.5 5 55
Magnitude
oS oo s 0.OM Jolgd 0 1, 55
0.5 M Jolsh & o oo 5,5 — O Jgor
1 3.0<M<3.5 3.25
2 3.5<M<4.0 3.75
3 4,0<M<4.5 4.25
4 4.5<M<5 475
5 5.0<M<55 5.25

B 3 AM o3l o g goue Dyge | 55 polie Jlis! JBs al dwlxe ol

P(M,y —AM /2<M <M _,, + AM /2) = f1(M ;) x AM

P(3.0<M <35EQ)=f1M ) xAM
= f1(3.25)x 0.5

=1.2581x ¢ M7 B53) 05

= 0.4645

CeS (o8 Ale gz b g e S

D gh o ) Dygo & g dwle Ak sl |, P(MI) & g0 pon 4

11
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P(3.0<M <3.5EQ) =0.464535
P(35<M <4.0EQ) =0.2569
P(4.0< M < 4.5EQ) =0.1420724
P(45<M <5.0EQ) =0.0785698
P(5.0< M <5.5EQ) =0.0434511

Average Occurrence Rate :

v, ={N,;(3)-N(5.4)} xL

— Nl(S) — e(-6.1817-1.1847><3) — 59128)( E—OS

— N1(54) — e(-6.ZI.817-2|..1847><5.4) = 3.4433x E—OG

A =11869%m?

— v, = (5.9128x E " — 3.4433x E ) x 11869 = 0.661

v1 =0.661

ol b Connd jo alold) Soliie s b alold o 15,5 6l PGA Lolis acule —3-1-6
solde o 5,5 Jawg o> polas gl Saals Ly, sloolaiul b jelaie pl sly (a5 40
098 oo Ao PGA  laie Lo alold oglite
Pogd (oo ooliitl 5 Ll 5l jolate (s
Boore ,Joyner & Fumal

LogPGA =b, +b,(M —6)+b,(M —6) +b,/(R*> +h?) + b, x Log(y/(R? +h?)) +b,G, +b,G,

— LogPGA = —0.038+ 0.216(M ., — 6) — 0.777 x Log (vR? + 5.48°

Median PGA :
PGA =10"%"*
1A il cpl ;0 a5 Cules e 4 az g b 53500 5l gl 45799 g5 Ly, 5l ol e b g
Dl gy O yeo as adly cpl Sged colaiul o ylo

Mean/Medial Log(PGA):
Log(PGA) =aM,, + bR —dLogR +C;S; + oP
= LogPGA=0.322xM _;, —0.004x R — LogR — 0.688

12
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Median PGA :
PGA=10"%""/g

PGA Estimation Through Attenuation Function For S1 -6 Jsu->

R =69%km R =69km R =128km R =128km

M LogPGA LogPGA LogPGA LogPGA

-1.5079491 -1.5079491 -1.79991 -1.79991
3.25

-1.3469491 -1.3469491 -1.63891 -1.63891
3.75

-1.1859491 -1.1859491 -1.47791
4.25

-1.0249491 -1.0249491 -1.31691 -1.31691
4.75 ‘

-0.8639491 -0.8639491 -1.15591 -1.15591
5.25

s éﬁ;?&

D) ‘) PGA o> g alols )L)yo.; ‘

- wwgg &ly abaly 51 as YU b ulal 5
%
\\

¥
] g Syge 4 45 08 e

13
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PGA Attenuation Estimation for Source 1 — 3 loges

Magnitude=3.25 Magnitude=3.75
0.005
0.0035 4
0.003 $ 0.004 T~
S 0608(2);, 1 5 o003 \
= . <
& 0.0015 | R g 0002
& 0.001 -
- 0.001
0.0005
0 : 0 . . .
69 89 109 129 69 89 109 129
Distance(km) Distance(km)
Magnitude=4.25 Magnitude=4.25
0.007‘ 0.012
0.006 - 0.01
. 0.005 4 o008 |
2 0.004 2
S 0.003 T 5 000 T
T 5002 o 0.004
0.001 - 0.002
0 ‘ ‘ \ 0 : ‘ ‘
69 89 109 129 69 89 109 129
Distance(km) Distance(km)
Magnitude=4.25
0.015
4\
~ 0.01
2
< \
(O]
o 0.005
0 ‘ ‘ ‘
69 89 109 129
Distance(km)

L saxie MR 4 Laxiw acceleration i, G 5l 55,5 PGA ol acule sl p Lo >
el b a0 0l (0.050-0.650) sogue o Lo ol 4l 5,8

14
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acc, = 0.059
acc, =0.10g
acc, =0.159
acc, =0.20g

acc, = 0.659

abul; 515 onl 6l 09 (o0 osliinl Jloy Jloiol JB @95 5l Jloio! (nl drsloe s
Saals aal) las Sl O abal) cpl o 45 848 e ool DOOre — Joyner Fuaml
coib (20.205 solis 45 sl oo !

Log(acc) —logPGA

P(PGA > acclEQ:R,M) =1—-®d(

O LogPGA

Pl odal p Jouz 50 g aiiei ) 5 cpl Jolale o YU alall, jiin medos
acc > 0.05¢ R=69 km , M=3.25

Log(0.05) - 1090.0031651,

P(PGA > acc
0.205

EQ:R=69,M =3.25) =1 &(

_ 1 (- L30103+ 2499612,
0.205
= 1- ®(5.84674)

®(5.84674) = 0.9988253 = P(PGA > aCC|EQ :R=69,M =3.25) = 0.0011747

oas 03,9] el & jgm 4 3 Jgla 4o s @CCElEration sl slp YU ol e pled asdls

D el
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¥

13 A Jala3 a)g)

Probability Of Exceeding A Given EQ Fromacc—7 Jsu>

P(PGA > 0.05g|EQ: R,M) acc = 0.05g

M R=69km R=69km R=128km R=128km

M, PGA

(Myia) |PCAQ) | b | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0031651 | 0.0011747 0.0031651 | 0.0011747 0.0016159 7.746E-05 0.0016159 7.746E-05
375 0.0045854 | 0.0042259 0.0045854 | 0.0042259 0.0023411 | 0.0003698 0.0023411 | 0.0003698
425 0.0066433 | 0.0130458 0.0066433 | 0.0130458 0.0033917 | 0.0015093 0.0033917 | 0.0015093
475 0.0096246 | 0.0346688 0.0096246 | 0.0346688 0.0049138 | 0.0052755 0.0049138 | 0.0052755
525 0.0139438 | 0.0796272 0.0139438 | 0.0796272 0.007119 | 0.0158329 0.007119 | 0.0158329

P(PGA>O.10g|EQ :R,M) acc =0.10g

M R=69km R=69km R=128km R=128km

) PGA

(Muia) | PCAG) |- b | paa(g) | PO | PGA(G) | PO | PGA(G) | PO
325 0.0031651 7.06E-05 0.0031651 7.06E-05 0.0016159 2.721E-06 0.0016159 2.721E-06
375 0.0045854 | 0.0003401 0.0045854 | 0.0003401 0.0023411 1.749E-05 0.0023411 1.749E-05
425 0.0066433 | 0.0014001 0.0066433 | 0.0014001 0.0033917 9.581E-05 0.0033917 9.581E-05
475 0.0096246 | 0.0049365 0.0096246 | 0.0049365 0.0049138 | 0.0004481 0.0049138 | 0.0004481
525 0.0139438 | 0.0149421 0.0139438 | 0.0149421 0.007119 0.001792 0.007119 0.001792

P(PGA > 0.15g|EQ: R,M) acc = 0.15g

M R=69km R=69km R=128km R=128km

M) | PGA(9)

(Maia) PO | PGA(g) | PO | PGA(g) | PO | PGA(G) | PQ
325 0.0031651 1.055E-05 0.0031651 1.055E-05 0.0016159 2.96E-07 0.0016159 2.96E-07
375 0.0045854 6.044E-05 0.0045854 6.044E-05 0.0023411 2.267E-06 0.0023411 2.267E-06
425 0.0066433 | 0.0002954 0.0066433 | 0.0002954 0.0033917 1.479E-05 0.0033917 1.479E-05
475 0.0096246 | 0.0012343 0.0096246 | 0.0012343 0.0049138 8.224E-05 0.0049138 8.224E-05
525 0.0139438 | 0.0044152 0.0139438 | 0.0044152 0.007119 | 0.0003904 0.007119 | 0.0003904

P(PGA > 0.20g|EQ: R,M) acc = 0.20g

M R=69km R=69km R=128km R=128km

M, PGA

(Muia) | PCAG) | b | paa(g) | PO | PGA(G) | PO | PGA(G) | PO
325 0.0031651 2.439E-06 0.0031651 2.439E-06 0.0016159 5.457E-08 0.0016159 5.457E-08
375 0.0045854 1.581E-05 0.0045854 1.581E-05 0.0023411 4.737E-07 0.0023411 4.737E-07
425 0.0066433 8.742E-05 0.0066433 8.742E-05 0.0033917 3.499E-06 0.0033917 3.499E-06
475 0.0096246 | 0.0004125 0.0096246 | 0.0004125 0.0049138 2.202E-05 0.0049138 2.202E-05
525 0.0139438 | 0.0016643 0.0139438 | 0.0016643 0.007119 | 0.0001182 0.007119 | 0.0001182
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P(PGA > 0.25g|EQ : R,M) acc = 0.25¢g
M R=69km R=69km R=128km R=128km
M. . PGA(Q)

(Musig) PO | PGA(g) | PO | PGA®9) | PO | PGA(G) | PO
325 0.0031651 7.328E-07 0.0031651 7.328E-07 0.0016159 1.375E-08 0.0016159 1.375E-08
375 0.0045854 5.233E-06 0.0045854 5.233E-06 0.0023411 1.315E-07 0.0023411 1.315E-07
425 0.0066433 3.184E-05 0.0066433 3.184E-05 0.0033917 1.07E-06 0.0033917 1.07E-06
475 0.0096246 | 0.0001652 0.0096246 | 0.0001652 0.0049138 7.418E-06 0.0049138 7.418E-06
525 0.0139438 | 0.0007323 0.0139438 | 0.0007323 0.007119 4.381E-05 0.007119 | 4.381E-05

P(PGA > 0.30g|EQ:R,M) acc = 0.30g

M R=69km R=69km R=128km R=128km

) PGA

(M) |PGAQ) | “p | PeA@g) | PO | PGA®) | PO | PGA®) | PO
325 0.0031651 2.627E-07 0.0031651 2.627E-07 0.0016159 4.266E-09 0.0016159 | 4.266E-09
375 0.0045854 2.03E-06 0.0045854 2.03E-06 0.0023411 4.42E-08 0.0023411 4.42E-08
425 0.0066433 1.336E-05 0.0066433 1.336E-05 0.0033917 3.895E-07 0.0033917 3.895E-07
475 0.0096246 7.498E-05 0.0096246 7.498E-05 0.0049138 2.921E-06 0.0049138 2.921E-06
525 0.0139438 | 0.0003591 0.0139438 | 0.0003591 0.007119 1.866E-05 0.007119 1.866E-05

P(PGA > 0.35g|EQ : R,M) acc = 0.35¢g

M R=69km R=69km R=128km R=128km

) PGA

(M) |PGAWQ) | “po | PeA@g) | PO | PGA®) | PO | PGA®) | PO
325 0.0031651 1.07E-07 0.0031651 1.07E-07 0.0016159 1.538E-09 0.0016159 1.538E-09
375 0.0045854 8.846E-07 0.0045854 8.846E-07 0.0023411 1.705E-08 0.0023411 1.705E-08
425 0.0066433 6.224E-06 0.0066433 6.224E-06 0.0033917 1.607E-07 0.0033917 1.607E-07
475 0.0096246 3.731E-05 0.0096246 3.731E-05 0.0049138 1.289E-06 0.0049138 1.289E-06
525 0.0139438 | 0.0001908 0.0139438 | 0.0001908 0.007119 8.799E-06 0.007119 8.799E-06

P(PGA > 0.40g/EQ : R,M) acc = 0.40g

M R=69km R=69km R=128km R=128km

) PGA

(Muia) | PCAG) | b | paa(g) | PO | PGA(G) | PO | PGA(G) | PO
325 0.0031651 | 4.808E-08 0.0031651 4.808E-08 0.0016159 6.214E-10 0.0016159 6.214E-10
375 0.0045854 4.212E-07 0.0045854 4.212E-07 0.0023411 7.304E-09 0.0023411 7.304E-09
425 0.0066433 3.14E-06 0.0066433 3.14E-06 0.0033917 7.297E-08 0.0033917 7.297E-08
475 0.0096246 1.994E-05 0.0096246 1.994E-05 0.0049138 6.202E-07 0.0049138 6.202E-07
525 0.0139438 0.000108 0.0139438 0.000108 0.007119 4.487E-06 0.007119 | 4.487E-06
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P(PGA > 0.45g|EQ : R,M) acc = 0.45¢g
M R=69km R=69km R=128km R=128km
M. . PGA(Q)

(Musig) PO | PGA(g) | PO | PGA®9) | PO | PGA(G) | PO
325 0.0031651 2.333E-08 0.0031651 2.333E-08 0.0016159 2.745E-10 0.0016159 2.745E-10
375 0.0045854 2.151E-07 0.0045854 2.151E-07 0.0023411 3.398E-09 0.0023411 3.398E-09
425 0.0066433 1.688E-06 0.0066433 1.688E-06 0.0033917 3.574E-08 0.0033917 3.574E-08
475 0.0096246 1.128E-05 0.0096246 1.128E-05 0.0049138 3.198E-07 0.0049138 3.198E-07
525 0.0139438 6.422E-05 0.0139438 6.422E-05 0.007119 2.435E-06 0.007119 2.435E-06

P(PGA > 0.50g|EQ: R,M) acc = 0.50g

M R=69km R=69km R=128km R=128km

M. ) | PGA(Q)

(Maia) PO | PGA(Q) | PO | PGA(g) | PO | PGA(g) | PO
325 0.0031651 1.205E-08 0.0031651 1.205E-08 0.0016159 1.304E-10 0.0016159 1.304E-10
375 0.0045854 1.163E-07 0.0045854 1.163E-07 0.0023411 1.69E-09 0.0023411 1.69E-09
425 0.0066433 9.553E-07 0.0066433 9.553E-07 0.0033917 1.862E-08 0.0033917 1.862E-08
475 0.0096246 6.68E-06 0.0096246 6.68E-06 0.0049138 1.744E-07 0.0049138 1.744E-07
525 0.0139438 3.981E-05 0.0139438 3.981E-05 0.007119 1.39E-06 0.007119 1.39E-06

P(PGA > 0.559|EQ ‘R,M) acc = 0.55¢

M R=69km R=69km R=128km R=128km

M) | PGA(9)

(Musiq) PO | PGA(g) | PO | PGA®) | PO | PGA(G) | PO
325 0.0031651 6.55E-09 0.0031651 6.55E-09 0.0016159 6.57E-11 0.0016159 6.57E-11
375 0.0045854 6.594E-08 0.0045854 6.594E-08 0.0023411 8.882E-10 0.0023411 8.882E-10
425 0.0066433 5.645E-07 0.0066433 5.645E-07 0.0033917 1.02E-08 0.0033917 1.02E-08
475 0.0096246 | 4.114E-06 0.0096246 | 4.114E-06 0.0049138 9.964E-08 0.0049138 9.964E-08
525 0.0139438 2.554E-05 0.0139438 2.554E-05 0.007119 8.278E-07 0.007119 8.278E-07

P(PGA > 0.60g|EQ : R,M) acc = 0.60g

M R=69km R=69km R=128km R=128km

) PGA

(Muia) | PCAG) | b | paa(g) | PO | PGA(G) | PO | PGA(G) | PO
325 0.0031651 3.721E-09 0.0031651 3.721E-09 0.0016159 3.482E-11 0.0016159 3.482E-11
375 0.0045854 3.891E-08 0.0045854 3.891E-08 0.0023411 4.891E-10 0.0023411 4.891E-10
425 0.0066433 3.46E-07 0.0066433 3.46E-07 0.0033917 5.837E-09 0.0033917 5.837E-09
475 0.0096246 2.619E-06 0.0096246 2.619E-06 0.0049138 5.922E-08 0.0049138 5.922E-08
525 0.0139438 1.688E-05 0.0139438 1.688E-05 0.007119 5.11E-07 0.007119 5.11E-07
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P(PGA > 0.65g|EQ : R,M) acc = 0.65¢
M R=69km R=69km R=128km R=128km
M) | PGA(9)

(Mg ) PO | PGA(9) | PO | PGA(G) | PO | PGA(g) | PO
325 0.0031651 | 2.194E-09 0.0031651 2.194E-09 0.0016159 1.927E-11 0.0016159 1.927E-11
375 0.0045854 | 2.376E-08 0.0045854 | 2.376E-08 0.0023411 2.803E-10 0.0023411 | 2.803E-10
425 0.0066433 2.188E-07 0.0066433 2.188E-07 0.0033917 3.465E-09 0.0033917 3.465E-09
475 0.0096246 1.715E-06 0.0096246 1.715E-06 0.0049138 3.64E-08 0.0049138 3.64E-08
525 0.0139438 1.144E-05 0.0139438 1.144E-05 0.007119 | 3.253E-07 0.007119 | 3.253E-07

acceleration ; ;5,5 a3l 98y sy ol @b dnlne = p o> o5 — 4 -1-6

3 90 dadi> gl s Jovie sl Jols> Jgax wlul g ol il i Ojge 4 el

P(PGA > acc\EQ) = 2. P(PGA>acc|EQ:R,M)x f(M)xAM

P(PGA>acc)=1-e "
Approx : P(PGA > acc) =vx P

Probabilities Of Exceeding—8  Jsu>

acc P(PGA > acc| EQ) | P(PGA>acc) | Approx:P(PGA > acc)
0.05 0.0055582 0.0036921 0.003699
0.1 0.0007443 0.0004952 0.0004953
0.15 0.0001887 0.0001256 0.0001256
0.2 6.493E-05 4.321E-05 4.321E-05
0.25 2.684E-05 1.786E-05 1.786E-05
0.3 1.257E-05 8.367E-06 8.367E-06
0.35 6.448E-06 4.291E-06 4.291E-06
0.4 3.545E-06 2.359E-06 2.359E-06
0.45 2.06E-06 1.371E-06 1.371E-06
0.5 1.252E-06 8.329E-07 8.329E-07
0.55 7.894E-07 5.254E-07 5.254E-07
0.6 5.14E-07 3.42E-07 3.42E-07
0.65 3.439E-07 2.288E-07 2.288E-07
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Hazard Curve For Source 1 Using Boore — Joyner& Fumal —4 jlsges
Attenuation Expression

14—

5 0.1 0.2 0.3 0.4 0.5 0.6 07
(&)
% 0.1
<
O
e
a 0.01
(@]
£
©
o 0.001
o
>
L
o 0.0001
>
% \
S 0.00001
e
o
S 0.000001
c
[
<

0.0000001

PGA(g)
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21: andwo

* 13 A Jala3 a)g)

2‘57_2.“%0—2—6

D Aol Dlasein o ralf -1-26

25 g0 4 5l 5l oM 4T oo 08,51 4 Cond jo JolS jsb 4 ] Slastieg deds

A = 8524km?
My, =60 M,

F(R)AR=1)

R, =93km R,, =136km R, =123km R, =158km

=3 n=4

(yria, S 565 )b gew S5 abaly Lolul o osls o 33l : pgo o5 —2-1-6
Ol i myy B3 Jlisl J&> b onsg GUtENberg —Richter

b i sl b ools mli—9 Jsus

Gutenberg —Richter b-Line For Source 2

Magnitude(Mw) Sum Sum/Year Per Length Ln(N)
M>3.0 29 0.617021 7.2386E-05 -9.5334
M>3.5 20 0.425532 4.9922E-05 -9.9051
M>4.0 14 0.297872 3.4945E-05 -10.2617
M>4.5 9 0.191489 2.2465E-05 -10.7036
M>5.0 1 0.021276 2.4961E-06 -12.9008
M>5.5 1 0.021276 2.4961E-06 -12.9008

2 u.'z.b....» Aol 6‘)-.'(b Llne)—5 )‘09.0.3
Gutenberg- Richter
b Line
-9.5 ‘
_102,5 5 55 6
%
g s -10.5
e
B AN
e
e F -115
°© 3 \
8 g -12
§ O 125 x\\‘
=-1.5009x - 4.655
3 -13 y X
-13.5
Magnitude (M)

Gutenberg — Richter RelationShip :

LnN = — Bx M
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LnN=-4.6555-1.5009M
a, =—4.6555

S, =1.5009
18R @9
il oy olael o )5 oo deie cnl sl
M, =60 M,=3
Pl oo Sy 5 ot B S8 s @b
F,(M)=C, x g, xe /)
1 1

1— e #2*Mun—Mo) - 1— g 15009(6.0-3)

C, = =1.0112

f,(M) =1.0112x1.5009 x g “150%M-3)
f,(M)=15177x g ~15009<(M-3)

Jz! JBs ab polas — 10 Jgoe

M agnitude Probability Density
Function
M F(M)
3 1.5177
35 0.7166
4 0.3383
45 0.1597
5 0.0754
55 0.0356
6.0 0.0168

22
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5,5 Jlio! JE b loges =6 loges

Magnitude Probability Density Function

1.6 K

1.4

12 ] \
1

0.8 - \

0.6

0.4 \

0.2 \

3 4 5 6

F(V)

Magnitude

c S (oo e 0.0M - Jolgs 4, 1, 55
05 M Jols 4 oads pnis 8,5 = 11 Jou

Olooands slaws 5,3 00gaxae 5,0 lawg o>
1 3.0<M<35 3.25
2 3.5<M<4.0 3.75
3 4.0<M<4.5 4.25
4 4.5<M<5 4.75
5 5.0<M<5.5 525
6 5.5<M<6.0 5.75

S o0 A AM ol 1o g goae Dyso 4| 55 polie Jlixl JBa ab asle
oS (oot 5l A

PMM, gy —AM/2<M <M _,, +AM /2) = fI(M ) x AM

P(30<M <35EQ)=f1M ;) xAM

= f1(3.25)x 0.5

— 15177 % e—l.5009><(3.25—3) x 05

=0.5214

mid

P09 o0y Oye0 Ay g dwlne 4l 6l | P(mld) O3 (e g
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P(3.0< M <35EQ) =0.521432
P(35<M < 4.0EQ) = 0.246196
P(40<M < 45EQ) =0.116242
P(45<M <5.0EQ) =0.054884
P(5.0<M <55EQ) =0.025913
P(55<M < 6.0EQ) =0.012235

Average Occurrence Rate :

v, ={N,(3) - N(6.0)} x L

= N, (3.0) = gT*®F10%9 —1 0535x E™*

= N, (6.0) = &1 1 1682 E~*

A = 8524km?

=V, = (L.0535x E~* -1.1682x E *) x 8524 = 0.8881

Vo= 0.8881

Colio b Caond 5 alold) Sglicta (s b Al 5 5,50 (sl PGA pyolia dewle —3-2-6
olie 515 Ly o> polie gl Samals Ll 5l eolizl b jolate cnl sly (5 )50

g oo oolaiul y 5 daslg, 5l jelate o
Boore ,Joyner & Fumal

LogPGA =b, +b,(M —6) +b,(M —6)% +b,{/(R* +h?) + b, x Log(/(R? + h?)) +b,G, +b,G,
= LogPGA = —0.038+ 0.216(M ,,,, — 6) — 0.777 x Log(v'R? + 5.48

Median PGA :
PGA =10"%"*
S8 dihaie ol 50 &S Cole Jome 4 4295 b (635 0 5l sl 4599 ¢y Ll 5l lgs (o b g
] ) O ygo as adly cpl Sged colazwl o )ls

Mean/Media Log(PGA):
Log(PGA) =aM,, + bR —dLogR +C;S, + oP
= LogPGA=0.322x M ., —0.004x R — LogR — 0.688
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Median PGA
PGA=10"%"*/g
PGA Estimation Through Attenuation Function For S2 - 12 Jsu>
R =93km R =136km R =123km R =158km

Mun LogPGA | PGA(g) | LogPGA | PGA(g) | LogPGA | PGA(g) | LogPGA | PGA(Q)
325 -1.6471829 0.0022969 -1.8294389 0.0015097 -1.7806051 0.0016894 -1.9033571 0.0012734
375 -1.4861829 0.0033277 -1.6684389 0.0021872 -1.6196051 0.0024475 -1.7423571 0.0018449
425 -1.3251829 0.0048211 -1.5074389 0.0031688 -1.4586051 0.0035459 -1.5813571 0.0026728
4.75 -1.1641829 0.0069847 -1.3464389 0.0045908 -1.2976051 0.0051372 -1.4203571 0.0038723
5.25 -1.0031829 0.0101192 -1.1854389 0.0066511 -1.1366051 0.0074426 -1.2593571 0.0056101
5.75 -0.8421829 0.0146605 -1.0244389 0.0096359 -0.9756051 0.0107827 -1.0983571 0.0081278
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PGA Attenuation Estimation for Source 2 — 7 lsges

Magnitude =3.25 Magnitude =3.75
0.0025 p 0.004
0.002 \ _ 0,003
3 0.0015 c o,
I T —e < 0.002 —
© 0.001 ED_
0.0005 - 0.001
0 : : : 0 ‘ ‘ .
93 113 133 153 173 93 113 133 153 173
Distance(km) Distance(km)
Magnitude =4.25 Magnitude =4.75
0.006 0.008
—
4
S 0004 T T Ch T
g \‘\‘\‘ < 0.004 -
Q 0.002 o
0.002
0 . . . 0 . . .
93 113 133 153 173 93 113 133 153 173
Distance(km) Distance(km)
Magnitude =5.25 Magnitude =5.75
0.015 0.02
S 0014 5 0.015 4
3 \‘_\‘ < 0014
o 0.005 1 & 0.005 -
0 0 ‘ ‘ ‘
93 113 133 153 173 93 113 133 153 173
Distance(km) Distance(km)

L saie MR 5 Laxie aCceleration sl < 5l 55,5 PGA b aculs slp Lo Jl>
el oy b 4 2l (0.050-0.650) sogue o Lo Sl aSl (5,8
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acc, = 0.059
acc, =0.10g
acc, = 0.159
acc, =0.20g

acc, = 0.659

abaly 515 ool 6l 99 (o0 osliiul Jloy Jlio! JB @95 5l Jloio! (nl arsloe (s
Sosals alal, Jlas Blyosl 0 adaly opl o 45 098 e esliiul DOOre — Joyner Fuaml
coil o0 0.205 golue 45wl o o]

Log(acc) —logPGA

P(PGA > acclEQ:R,M) =1—®d(

O LogrGA

P el ol 3 Jgaz 50 duding aiiigi |y S cnl Jgl alo e YU abal) it medg sl
acc > 0.05¢ R=93km , M=3.25

Log (0.05) — 10g0.0022969

P(PGA > acc
0.205

EQ:R=93M =325 =1-d( )

_1_ (- 130103+ 2638858,
0.205
= 1- ®(6.52599)

®(6.52599) = 0.9996574 = P(PGA > aCC|EQ :R =93 M = 3.25) = 0.0003426

oo 03,5] S Sy 4 3 Jgla 4o s @CCElEration sl slp YU ol e pled aodls

D S
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¥

13 A Jala3 a)g)

Probability Of Exceeding A Given EQ From acc — 13 Jgu>

P(PGA > 0.05g|EQ: R,M) acc = 0.05g
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muio) | PGAQ) | o | paAg) | PO | PGA(G) | PO | PGA() | PO
325 0.0022969 | 0.0003426 0.0015097 5.717E-05 0.0016894 | 9.421E-05 0.0012734 2.61E-05
375 0.0033277 | 0.0014094 0.0021872 | 0.0002809 0.0024475 | 0.0004414 0.0018449 | 0.0001379
425 0.0048211 | 0.0049654 0.0031688 | 0.0011798 0.0035459 | 0.0017679 0.0026728 | 0.0006225
475 0.0069847 | 0.0150186 0.0045908 0.004242 0.0051372 | 0.0060668 0.0038723 | 0.0024028
525 0.0101192 | 0.0391217 0.0066511 | 0.0130894 0.0074426 | 0.0178818 0.0056101 0.007951
575 0.0146605 | 0.0881333 0.0096359 | 0.0347682 0.0107827 | 0.0454208 0.0081278 | 0.0226139
P(PGA > 0.10g/EQ : R,M) acc = 0.10g
M R=93km R=136km R=123km R=158km
M) | PGA
(Muo) |PGAQ) | o | paAg) | PO | PGA(G) | PO | PGA®) | PO
325 0.0022969 1.596E-05 0.0015097 1.901E-06 0.0016894 3.43E-06 0.0012734 7.567E-07
375 0.0033277 | 8.813E-05 0.0021872 1.258E-05 0.0024475 2.162E-05 0.0018449 5.39E-06
425 0.0048211 | 0.0004155 0.0031688 7.097E-05 0.0035459 | 0.0001162 0.0026728 3.271E-05
475 0.0069847 | 0.0016752 0.0045908 | 0.0003417 0.0051372 | 0.0005335 0.0038723 | 0.0001693
525 0.0101192 | 0.0057849 0.0066511 0.001406 0.0074426 | 0.0020941 0.0056101 | 0.0007487
575 | 0.0146605 | 0.0171564 | 0.0096359 | 0.004955 | 0.0107827 | 0.007044 | 0.0081278 | 0.0028326
P(PGA > 0.15g|EQ: R,M) acc = 0.159
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muig) |PGAQ) | o | paag) | PO | PGA(G) | PO | PGA®) | PO
325 0.0022969 2.05E-06 0.0015097 2.003E-07 0.0016894 | 3.811E-07 0.0012734 7.35E-08
375 0.0033277 1.348E-05 0.0021872 1.58E-06 0.0024475 2.863E-06 0.0018449 6.244E-07
425 0.0048211 | 7.559E-05 0.0031688 1.061E-05 0.0035459 1.832E-05 0.0026728 | 4.515E-06
475 0.0069847 | 0.0003617 0.0045908 | 6.076E-05 0.0051372 9.996E-05 0.0038723 | 2.781E-05
525 0.0101192 | 0.0014797 0.0066511 | 0.0002969 0.0074426 | 0.0004656 0.0056101 | 0.0001461
575 0.0146605 0.005184 0.0096359 | 0.0012396 0.0107827 | 0.0018543 0.0081278 | 0.0006557
P(PGA > 0.20g|EQ : R,M) acc = 0.20g
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muo) | PGAQ) | o | paAg) | PO | PGA(G) | PO | PGA() | PO
325 0.0022969 | 4.255E-07 0.0015097 3.607E-08 0.0016894 | 7.132E-08 0.0012734 1.25E-08
375 0.0033277 3.17E-06 0.0021872 3.225E-07 0.0024475 6.071E-07 0.0018449 1.204E-07
425 0.0048211 | 2.011E-05 0.0031688 | 2.454E-06 0.0035459 4.4E-06 0.0026728 | 9.862E-07
475 0.0069847 | 0.0001088 0.0045908 1.59E-05 0.0051372 2.716E-05 0.0038723 | 6.879E-06
525 0.0101192 | 0.0005027 0.0066511 8.788E-05 0.0074426 0.000143 0.0056101 | 4.089E-05
575 0.0146605 | 0.0019859 0.0096359 | 0.0004145 0.0107827 | 0.0006432 0.0081278 | 0.0002074
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P(PGA > 0.25g|EQ: R,M) acc = 0.25¢g
M R=93km R=136km R=123km R=158km
M, PGA

(Myia) |PGAQ) | b | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0022969 1.176E-07 8.926E-09 8.926E-09 0.0016894 1.818E-08 0.0012734 | 2.957E-09
375 0.0033277 9.649E-07 8.797E-08 8.797E-08 0.0024475 1.705E-07 0.0018449 3.139E-08
425 0.0048211 6.742E-06 7.375E-07 7.375E-07 0.0035459 1.362E-06 0.0026728 2.835E-07
475 0.0069847 4.015E-05 5.264E-06 5.264E-06 0.0051372 9.256E-06 0.0038723 2.178E-06
525 0.0101192 | 0.0002039 3.201E-05 3.201E-05 0.0074426 5.363E-05 0.0056101 1.425E-05
575 0.0146605 | 0.0008849 0.000166 0.000166 0.0107827 | 0.0002652 0.0081278 7.953E-05

P(PGA > 0.30g|EQ:R,M) acc = 0.30g

M R=93km R=136km R=123km R=158km

M, PGA(9)

(Musig) PO | PGA(g) | PO | PGA®g) | PO | PGA(G) | PO
325 0.0022969 3.935E-08 0.0015097 2.73E-09 0.0016894 5.694E-09 0.0012734 | 8.716E-10
375 0.0033277 3.496E-07 0.0021872 2.914E-08 0.0024475 5.786E-08 0.0018449 1.002E-08
425 0.0048211 2.644E-06 0.0031688 2.645E-07 0.0035459 5.001E-07 0.0026728 9.801E-08
475 0.0069847 1.703E-05 0.0045908 2.043E-06 0.0051372 3.679E-06 0.0038723 8.153E-07
525 0.0101192 9.352E-05 0.0066511 1.344E-05 0.0074426 2.306E-05 0.0056101 5.773E-06
575 0.0146605 | 0.0004384 0.0096359 7.537E-05 0.0107827 | 0.0001232 0.0081278 3.483E-05

P(PGA > 0.35g|EQ : R,M) acc = 0.35¢g

M R=93km R=136km R=123km R=158km

M., PGA

(Muws) |PGAQ) | “pg | PeA@g) | PO | PGA®) | PO | PGA®) | PO
325 0.0022969 1.513E-08 0.0015097 9.721E-10 0.0016894 2.07E-09 0.0012734 3.009E-10
375 0.0033277 1.438E-07 0.0021872 1.11E-08 0.0024475 2.25E-08 0.0018449 3.703E-09
425 0.0048211 1.162E-06 0.0031688 1.078E-07 0.0035459 2.08E-07 0.0026728 3.873E-08
475 0.0069847 8.003E-06 0.0045908 8.903E-07 0.0051372 1.636E-06 0.0038723 3.446E-07
525 0.0101192 | 4.696E-05 0.0066511 6.261E-06 0.0074426 1.096E-05 0.0056101 2.608E-06
575 0.0146605 | 0.0002351 0.0096359 3.752E-05 0.0107827 6.258E-05 0.0081278 1.682E-05

P(PGA > 0.40g|EQ: R,M) acc = 0.40g

M R=93km R=136km R=123km R=158km

M) | PGA(9)

(Muiq) PO | PGA(g) | PO | PGA®9) | PO | PGA(G) | PO
325 0.0022969 6.461E-09 0.0015097 3.885E-10 0.0016894 | 8.422E-10 0.0012734 1.171E-10
375 0.0033277 6.509E-08 0.0021872 4.705E-09 0.0024475 9.708E-09 0.0018449 1.528E-09
425 0.0048211 5.578E-07 0.0031688 | 4.843E-08 0.0035459 9.513E-08 0.0026728 1.694E-08
475 0.0069847 | 4.069E-06 0.0045908 4.24E-07 0.0051372 7.93E-07 0.0038723 1.598E-07
525 0.0101192 2.529E-05 0.0066511 3.159E-06 0.0074426 5.628E-06 0.0056101 1.282E-06
575 0.0146605 0.000134 0.0096359 2.005E-05 0.0107827 3.403E-05 0.0081278 8.755E-06
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P(PGA > 0.45g|EQ: R,M) acc = 0.459
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muo) | PGAQ) | o | paAg) | PO | PGA(G) | PO | PGA() | PO
325 0.0022969 | 2.998E-09 0.0015097 1.7E-10 0.0016894 | 3.744E-10 0.0012734 | 5.002E-11
375 0.0033277 3.18E-08 0.0021872 2.168E-09 0.0024475 4 .544E-09 0.0018449 6.875E-10
425 0.0048211 | 2.869E-07 0.0031688 2.35E-08 0.0035459 | 4.688E-08 0.0026728 | 8.028E-09
475 0.0069847 2.202E-06 0.0045908 2.166E-07 0.0051372 4.114E-07 0.0038723 7.97E-08
525 0.0101192 1.44E-05 0.0066511 1.698E-06 0.0074426 | 3.072E-06 0.0056101 6.73E-07
575 0.0146605 | 8.026E-05 0.0096359 1.134E-05 0.0107827 1.955E-05 0.0081278 | 4.838E-06
P(PGA > 0.50g|EQ : R,M) acc = 0.50g
M R=93km R=136km R=123km R=158km
(M) | PGA(9)

Mid P() | PGA(g) | PO | PGA(g) | PO | PGA(g) | P0
325 0.0022969 1.487E-09 0.0015097 8.005E-11 0.0016894 1.788E-10 0.0012734 2.306E-11
375 0.0033277 1.652E-08 0.0021872 1.069E-09 0.0024475 2.273E-09 0.0018449 | 3.319E-10
425 0.0048211 1.561E-07 0.0031688 1.214E-08 0.0035459 2.455E-08 0.0026728 4.059E-09
475 0.0069847 1.254E-06 0.0045908 1.171E-07 0.0051372 2.256E-07 0.0038723 4.22E-08
525 0.0101192 | 8.583E-06 0.0066511 9.614E-07 0.0074426 1.764E-06 0.0056101 | 3.731E-07
5.75 | 0.0146605 | 5.006E-05 | 0.0096359 | 6.72E-06 | 0.0107827 | 1.174E-05 | 0.0081278 | 2.807E-06

P(PGA > 0.55g|EQ: R,M) acc = 0.55¢
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muo) |PEAWQ) | “p | PeAGg) | PO | PGA®) | PO | PGA) | PO
325 0.0022969 | 7.801E-10 0.0015097 | 4.004E-11 0.0016894 | 9.056E-11 0.0012734 | 1.131E-11
375 0.0033277 | 9.036E-09 0.0021872 5.577E-10 0.0024475 1.201E-09 0.0018449 1.698E-10
425 0.0048211 | 8.898E-08 0.0031688 6.6E-09 0.0035459 1.352E-08 0.0026728 | 2.166E-09
475 0.0069847 | 7.454E-07 0.0045908 6.64E-08 0.0051372 1.295E-07 0.0038723 | 2.347E-08
525 0.0101192 5.316E-06 0.0066511 5.682E-07 0.0074426 1.056E-06 0.0056101 2.164E-07
575 0.0146605 3.23E-05 0.0096359 | 4.139E-06 0.0107827 7.323E-06 0.0081278 1.697E-06
P(PGA > 0.60g/EQ : R,M) acc = 0.60g
M R=93km R=136km R=123km R=158km
M. ) | PGA
(Muo) | PGAQ) | o | paAg) | PO | PGA(G) | PO | PGA() | PO
325 0.0022969 | 4.287E-10 0.0015097 2.107E-11 0.0016894 | 4.822E-11 0.0012734 5.85E-12
375 0.0033277 5.16E-09 0.0021872 3.05E-10 0.0024475 6.642E-10 0.0018449 9.125E-11
425 0.0048211 | 5.278E-08 0.0031688 3.75E-09 0.0035459 7.773E-09 0.0026728 1.209E-09
475 0.0069847 4.592E-07 0.0045908 3.919E-08 0.0051372 7.734E-08 0.0038723 1.361E-08
525 0.0101192 | 3.401E-06 0.0066511 3.483E-07 0.0074426 6.545E-07 0.0056101 1.303E-07
575 0.0146605 2.145E-05 0.0096359 2.635E-06 0.0107827 4.715E-06 0.0081278 1.062E-06
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P(PGA > 0.65g|EQ : R,M) acc = 0.65¢
M R=93km R=136km R=123km R=158km
M. PGA(Q)

(Mua) PO | PGA(g) | PO | PGA(9) | PO | PGA(G) | PO
3.25 | 0.0022969 | 2.453E-10 | 0.0015097 | 1.158E-11 | 0.0016894 | 2.679E-11 | 0.0012734 | 3.164E-12
3.75 | 0.0033277 | 3.057E-09 | 0.0021872 | 1.737E-10 | 0.0024475 | 3.822E-10 | 0.0018449 | 5.113E-11
4.25 | 0.0048211 | 3.239E-08 | 0.0031688 | 2.212E-09 | 0.0035459 | 4.633E-09 | 0.0026728 | 7.017E-10
475 | 0.0069847 | 2.918E-07 | 0.0045908 | 2.394E-08 | 0.0051372 | 4.774E-08 | 0.0038723 | 8.184E-09
5.25 | 0.0101192 | 2.237E-06 | 0.0066511 | 2.203E-07 | 0.0074426 | 4.184E-07 | 0.0056101 | 8.114E-08
5.75 | 0.0146605 | 1.461E-05 | 0.0096359 | 1.726E-06 | 0.0107827 | 3.121E-06 | 0.0081278 | 6.843E-07

acceleration ;| ;5,5 4yl 98y (sl p Jloil @b amlons : p o> o5 — 4 -2-6

o)yWLg‘).a).’a?‘SMOMJ@[}LbA}wLJ)JsoMMBMJJ)UJyQW

P(PGA > acc\EQ) = 2. P(PGA>acclEQ: R,M)x f (M)x AM

P(PGA>acc) =1-e ™"
Approx : P(PGA > acc) =vxP

Probabilities Of Exceeding — 14 s>

acc P(PGA > acc| EQ) | P(PGA>acc) | Approx:P(PGA> acc)
0.05 0.0019257 0.0017087 0.0017102
0.1 0.0002294 0.0002037 0.0002037
0.15 5.501E-05 4.885E-05 4.886E-05
0.2 1.828E-05 1.624E-05 1.624E-05
0.25 7.379E-06 6.553E-06 6.553E-06
0.3 3.394E-06 3.014E-06 3.014E-06
0.35 1.716E-06 1.524E-06 1.524E-06
0.4 9.328E-07 8.284E-07 8.284E-07
0.45 5.368E-07 4.767E-07 4.767E-07
0.5 3.235E-07 2.873E-07 2.873E-07
0.55 2.027E-07 1.8E-07 1.8E-07
0.6 1.312E-07 1.165E-07 1.165E-07
0.65 8.729E-08 7.752E-08 7.752E-08
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Hazard Curve For Source 2 Using Boore — Joyner& Fumal —8 lsges
Attenuation Expression

14—t
0 0.1 0.2 0.3 0.4 0.5 0.6 0[7

0.1

0.01 -
0.001 \

0.0001 \

0.00001 \

0.000001 \
0.0000001 - \

0.00000001

Annual Probability Of Exceeding P(PGA>acc)

PGA(Q)
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P o Slasie et Jsl o8 —1-3-6
25 Dype 4 ol 5l 6l aodls a5 ous 00,91 4 Cand o JulS jobo 4 ()] Slaseieg dader

A =11766km? R, =60.5km R, =47km Ry, =128km  R,, =116km
M,, =52 M,=3 n=4
F(R)AR = %

(yria; S 565 )b gew S5 abaly Lolul o osls o 33l 0 pgo o5 —2-3-6
Ol i myy B3 Jlisl JK> &b onsg GUtENberg —Richter

‘5'4.5 w)‘).’ ‘5‘).» & oold C.»l..\.:_ls Js.)..‘>

Gutenberg —Richter b-Line For Source 3

Magnitude(Mw) Sum Sum/Year Per Length Ln(N)
M>3.0 21 0.446808 3.7974E-05 -10.1786
M>3.5 18 0.3829787 3.2549E-05 -10.3327
M>4.0 16 0.3404255 2.8932E-05 -10.4505
M>4.5 8 0.1702127 1.4466E-06 -11.1437
M>5.0 1 0.0212766 1.8083E-06 -13.2231

Gutenberg- Richter
b Line
_9-5 T
10215 3 3.5 4 4.5 5 55
(&)
€
© -10.5
T = \ \
S g -1
© e
. F 115 \\
© B
ES e AN
g O 15 y =-1.38x - 5.5458
4 -13 -
-13.5
Magnitude (M)

Gutenberg — Richter RelationShip :
LN = — BxM

LNN=-5.5458-1.38M
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a, = —5.5458
f. =138
18R @9
il yoyolael o 55 e doii ol 6l
My, =52 M,=3
ol oo sy ) e B3 S8z mje8 i
fa(M) = Cyx B x g Ao
~ 1 1

s 1- e’ﬂ3x(MMAx*Mo) - 1— efl.38(5.2—3)

=105

f3(M ) = 105)( 138)( e—l.38><(M_3)
f3(M ) = 1-4496204)( e*l-38><(|\/|,3)

Jz! JB> Al polae — 16 Jgo=

Magnitude Probability Density
Function

M F(M)
3 1.4496204

35 0.7270949
4 0.3646934

45 0.1829215
S 0.091749




35! asdw ¥¢ 13 Ya Jalas a)o)

5,5 Jlai! I sl logei — 10 Jlogas

Magnitude Probability Density Function
1.6
1.4 !'\
1.2
—~~ 1 ]
Z 0.8
LL
0.6
0.4 -
0.2 -
0 : : : ‘
3 3.5 4 4.5 5 5.5
Magnitude

f‘,....S‘5@(‘,....,,.«:.,05'\/| Jolgd a1, 5,5
05M Jolgs aoass guunss 5,5 — 17 Jga

Olooands slaws 5,3 00gaxe 5,0 lawg o>
1 3.0<M<3.5 3.25
2 3.5<M<4.0 3.75
3 4.0<M<4.5 4.25
4 4 5<M<5 4.75

S 0 A0 AM ol o5 g0 Do 1, )5 polie Jlaiol JBs b ale sl
S (o8 Al 5t g

PM_ iy ~AM/2<M <M ., +AM /2) = fAM ) x AM

P(30<M <35EQ)=f1M ;) xAM

= f1(3.25)x 0.5

=1.44962x e +¥E%3 05

= 0.5133253

D gh oo ) Dyge & g dawle Ak sl 1, P(MI) & )00 pon 4
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P(3.0< M <35EQ) =0.5133253
P(35<M <4.0EQ) =0.2574717
P(4.0< M < 45EQ) =0.1291416
P(45< M <5.0EQ) =0.0647744

Average Occurrence Rate :

v, ={N,(3) - N(5.2)} x L

= N, (3) = e®*¥1%¥9 — 21509x E~®

= N,(5.2) = e>>%¥1%53 — 2 98533« E

A =11766km>

=V, = (5.9128x E~® —3.4433x E %) x 11766 = 0.696248

Vy= 0.696248

Colo b Coond ;o alold) Sglise ¢ b alols 3 5,5 sl PGA polie awlne —3-3-6
olin o185 Loy am yolie (gl (Fouals Luls, 5l eslitl U jelate ol gl (55 3,50

Pogd (oo oalaiul s Lalg, 5l jslaie v
Boore ,Joyner & Fumal

LogPGA = b, +b,(M —6)+b,(M —6)+b,/(R* +h*) + b, x Log(/(R? + h?)) +b,G, +b,G,

= LogPGA = —0.038+ 0.216(M ,,;, — 6) — 0.777 x Log(v/R? + 5.48?

Median PGA :

PGA — 10LogPGA
)R dilaie ol 50 a5 Cules oo 4 4255 b 535 0 5,0l 512 4599 g5 Ly, Sl ol oo b
Pl )y Oy kel Sged colaul o)ls

Mean/Media Log(PGA):
Log(PGA) =aM,, + bR —dLogR +C;S, + oP
= LogPGA=0.322x M, —0.004x R — LogR — 0.688
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Median PGA :
PGA=10""%/g

PGA Estimation Through Attenuation Function For S3 - 18 Jsu>

R =60.5km R =121km R =47km R =116km

M i LogPGA LogPGA LogPGA LogPGA

3.25
-1.4474554 -1.7726854 -1.3323979 1.752358

4.25
-1.1254554 -1.4506854 -1.430358

3.75
-1.2864554 -1.6116854 -1.1713979 1.591358

-0.9644554 -1.2896854 -0.8493979 -1.269358
4.75

oy [, PGA sy alols Jloges ol ool ey 9 5 A YL ol wlal 5

‘-‘“@%‘) Gygo 4 &S (S e
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PGA Attenuation Estimation for Source 3 — 11 lsges
Magnitude =3.25 Magnitude =3.75
0.005 \ 0.008
0.004
0.006 1
S 0.003 >~ 5
) 0.002 < 0.004
a e 4
0.001 0.002 1
0 T T 0 T T
0 50 100 150 0 50 100 150
distance(km) distance(km)
Magnitude =4.25 Magnitude =4.75
0.012 0.02
0.01
0.015 {
@ 0.008 - @
< 0.006 < 0.01
£ 0.004 g
0.005 4
0.002 {
0 : : 0 : :
0 50 100 150 0 50 100 150
distance(km) distance(km)

L aie MR g Laxiw acceleration i, o 5l 55,5 PGA  ab acwlre sl p Lo >
el 7 4 2L (0.050-0.650) sogumme 1o Lo lis aSl (o8

acc, = 0.059
acc, =0.10g
acc, =0.159
acc, =0.209
acc, = 0.65g

“-144.‘) }‘ iy Q%.‘ Sl o9 T oolii| Jley Jl‘*b‘ u;]lfo <35 St Jlea| Q%‘ dmle 5l
Sosals alal, JLas Glyosl 0 adaly opl o 45 095 e esliis! DOOre — Joyner Fuaml
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P(PGA > acc

P(PGA > acc

—1-a(

EQ:R,M)=1-d(

R=60.5 km

EQ:R=605M =3.25) = 1— d(

¥

Log(acc) —logPGA

O LogPaA

Pl odal 5 Jgaz 50 dudng aidgi 1) 5 cpl Jgl al> e YU ably yidon medg sl
acc > 0.05¢

, M=3.25

—-1.30103+ 2.439125

0.205

—1- ®(5.551683)
®(5.551683) = 0.9980649 = P(PGA > acc|EQ : R = 60.5,M = 3.25) = 0.0019351

)

Log (0.05) — l0g0.0036381

13 A Jala3 a)g)

0.205

)

oo 03,91 S & jg0 4 3 Jgla 4o s @CCElEration sl slp YU Jol e pled asdls

D Sl

Probability Of Exceeding A Given EQ From acc — 19 o>
P(PGA > 0.05g|EQ : R,M) acc = 0.05¢g
M R=60.5km R=121km R=47km R=116km
M) |PGA
(M) |PEA) | pg | peag) | PO | PeAG) | PO | PGAG) | PO
325 0.0036381 | 0.0019351 0.0017205 0.000102 0.0047417 | 0.0047084 0.0018029 0.000125
3.75 0.0052708 | 0.0065703 0.0024926 | 0.0004743 0.0068696 0.014338 0.002612 | 0.0005694
4.25 0.0076362 | 0.0191651 0.0036112 | 0.0018852 0.0099525 | 0.0375968 0.0037842 | 0.0022194
475 0.0110631 | 0.0481886 0.0052317 | 0.0064208 0.0144189 | 0.0852418 0.0054824 | 0.0074143
P(PGA > 0.10g|EQ : R,M) acc = 0.10g
M R=60.5km R=121km R=47km R=116km
M. .) | PGA
(Mya) |PEAD) 1o | peAg) | PO | PGA() | PO | PGA(G) | PO
3.25 0.0036381 | 0.0001298 0.0017205 3.77E-06 0.0047417 0.000389 0.0018029 | 4.794E-06
375 0.0052708 | 0.0005894 0.0024926 | 2.358E-05 0.0068696 0.001579 0.002612 | 2.938E-05
4.25 0.0076362 | 0.0022889 0.0036112 | 0.0001257 0.0099525 | 0.0054903 0.0037842 | 0.0001536
475 0.0110631 | 0.0076182 0.0052317 | 0.0005727 0.0144189 | 0.0163932 0.0054824 | 0.0006858
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P(PGA > 0.15g|EQ : R,M) acc = 0.15¢g
M R=60.5km R=121km R=47km R=116km
M...) | PGA
(Mua) | PGAQ) | pg | poag) | PO | PGAGG) | PO | PGAGG) | PO
3-25 0.0036381 | 2.071E-05 0.0017205 | 4.224E-07 0.0047417 | 7.021E-05 0.0018029 | 5.492E-07
3-75 0.0052708 | 0.0001118 0.0024926 | 3.149E-06 0.0068696 | 0.0003384 0.002612 | 4.011E-06
4-25 0.0076362 | 0.0005149 0.0036112 | 1.999E-05 0.0099525 | 0.0013938 0.0037842 | 2.496E-05
475 0.0110631 | 0.0020289 0.0052317 | 0.0001082 0.0144189 | 0.0049169 0.0054824 | 0.0001324
P(PGA > 0.20g|EQ : R,M) acc = 0.20g
M R=60.5km R=121km R=47km R=116km
M...) | PGA
(M) | POAO) | pg | poAg) | PO | PGAGG) | PO | PGAGG) | PO
3-25 0.0036381 | 5.017E-06 0.0017205 | 7.954E-08 0.0047417 | 1.858E-05 0.0018029 | 1.051E-07
3.75 0.0052708 | 3.063E-05 0.0024926 | 6.718E-07 0.0068696 | 0.0001012 0.002612 | 8.695E-07
4-25 0.0076362 | 0.0001595 0.0036112 4.83E-06 0.0099525 0.000471 0.0037842 | 6.126E-06
475 0.0110631 | 0.0007096 0.0052317 | 2.959E-05 0.0144189 | 0.0018735 0.0054824 | 3.677E-05
P(PGA > 0.25g|EQ : R,M) acc = 0.25¢g
M R=60.5km R=121km R=47km R=116km
M...) | PGA
(M) | PGAQ) | pg | poag) | PO | PGAGG) | PO | PGAGG) | PO
3-25 0.0036381 | 1.563E-06 0.0017205 | 2.037E-08 0.0047417 | 6.201E-06 0.0018029 | 2.724E-08
3.75 0.0052708 | 1.051E-05 0.0024926 | 1.896E-07 0.0068696 | 3.719E-05 0.002612 | 2.484E-07
4-25 0.0076362 | 6.021E-05 0.0036112 | 1.502E-06 0.0099525 | 0.0001902 0.0037842 | 1.928E-06
475 0.0110631 | 0.0002945 0.0052317 | 1.013E-05 0.0144189 | 0.0008314 0.0054824 | 1.274E-05
P(PGA > 0.30g|EQ : R,M) acc = 0.30g
M R=60.5km R=121km R=47km R=116km
M...) | PGA
(M) | PGAO) | pg | poAg) | PO | PGAG) | PO | PGAGG) | PO
3-25 0.0036381 | 5.772E-07 0.0017205 | 6.407E-09 0.0047417 | 2.423E-06 0.0018029 | 8.654E-09
3.75 0.0052708 4.2E-06 0.0024926 | 6.458E-08 0.0068696 | 1.572E-05 0.002612 | 8.547E-08
4.25 0.0076362 | 2.603E-05 0.0036112 | 5.538E-07 0.0099525 | 8.695E-05 0.0037842 | 7.181E-07
475 0.0110631 | 0.0001376 0.0052317 | 4.042E-06 0.0144189 | 0.0004105 0.0054824 | 5.136E-06

40




41: ando ¥¢ 13 Ya Jalas a)o)
P(PGA > 0.35g|EQ : R,M) acc = 0.35¢
M R=60.5km R=121km R=47km R=116km
M. . PGA
(Muia) |PCAQ | pg | Pea@g) | PO | PGAW) | PO | PoA() | PO
325 0.0036381 2.412E-07 0.0017205 2.337E-09 0.0047417 1.062E-06 0.0018029 3.183E-09
375 0.0052708 1.876E-06 0.0024926 2.52E-08 0.0068696 7.366E-06 0.002612 3.364E-08
425 0.0076362 1.243E-05 0.0036112 2.311E-07 0.0099525 4.353E-05 0.0037842 3.022E-07
475 0.0110631 7.019E-05 0.0052317 1.804E-06 0.0144189 | 0.0002194 0.0054824 2.311E-06
P(PGA > 0.40g|EQ : R,M) acc = 0.40g
M R=60.5km R=121km R=47km R=116km
M. . PGA
(Muia) |PCAQ | pg | Peag) | PO | PGA@) | PO | PoA() | PO
325 0.0036381 1.108E-07 0.0017205 9.534E-10 0.0047417 5.084E-07 0.0018029 1.309E-09
375 0.0052708 9.13E-07 0.0024926 1.09E-08 0.0068696 3.735E-06 0.002612 1.466E-08
425 0.0076362 6.407E-06 0.0036112 1.06E-07 0.0099525 2.338E-05 0.0037842 1.396E-07
475 0.0110631 3.832E-05 0.0052317 8.765E-07 0.0144189 | 0.0001248 0.0054824 1.131E-06
P(PGA > 0.459|EQ : R,M) acc = 0.459
M R=60.5km R=121km R=47km R=116km
M, PGA
(Myia) |PCAQ) | pg | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0036381 5.478E-08 0.0017205 4.249E-10 0.0047417 2.608E-07 0.0018029 5.87E-10
375 0.0052708 4.753E-07 0.0024926 5.116E-09 0.0068696 2.017E-06 0.002612 6.924E-09
425 0.0076362 3.511E-06 0.0036112 5.237E-08 0.0099525 1.328E-05 0.0037842 6.944E-08
475 0.0110631 2.209E-05 0.0052317 4 .559E-07 0.0144189 7.457E-05 0.0054824 5.923E-07
P(PGA > 0.509|EQ : R,M) acc = 0.50g
M R=60.5km R=121km R=47km R=116km
M, PGA
(Myia) |PCAQ) | b | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0036381 2.878E-08 0.0017205 2.034E-10 0.0047417 1.416E-07 0.0018029 2.826E-10
375 0.0052708 2.615E-07 0.0024926 2.565E-09 0.0068696 1.146E-06 0.002612 3.491E-09
425 0.0076362 2.022E-06 0.0036112 2.749E-08 0.0099525 7.901E-06 0.0037842 3.666E-08
475 0.0110631 1.331E-05 0.0052317 2.505E-07 0.0144189 4.641E-05 0.0054824 3.274E-07
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P(PGA > 0.55g|EQ : R,M) acc = 0.55¢
M R=60.5km R=121km R=47km R=116km
M. ) |PGA
(Mua) | PGAQ) | pg | poag) | PO | PGAGG) | PO | PGAGG) | PO
325 0.0036381 1.59E-08 0.0017205 | 1.032E-10 0.0047417 | 8.059E-08 0.0018029 | 1.442E-10
375 0.0052708 | 1.506E-07 0.0024926 | 1.358E-09 0.0068696 6.8E-07 0.002612 | 1.858E-09
425 0.0076362 | 1.213E-06 0.0036112 1.517E-08 0.0099525 | 4.884E-06 0.0037842 | 2.034E-08
475 0.0110631 | 8.325E-06 0.0052317 | 1.442E-07 0.0144189 | 2.989E-05 0.0054824 | 1.894E-07
P(PGA > 0.60g|EQ : R,M) acc = 0.60g
M R=60.5km R=121km R=47km R=116km
M. ) |PGA
(M) | POAQ) | pg | poAg) | PO | PGAGG) | PO | PGAGG) | PO
325 0.0036381 | 9.161E-09 0.0017205 | 5.507E-11 0.0047417 | 4.772E-08 0.0018029 7.73E-11
3.75 0.0052708 | 9.013E-08 0.0024926 | 7.525E-10 0.0068696 | 4.182E-07 0.002612 | 1.035E-09
425 0.0076362 | 7.543E-07 0.0036112 | 8.736E-09 0.0099525 3.12E-06 0.0037842 | 1.177E-08
475 0.0110631 | 5.374E-06 0.0052317 | 8.623E-08 0.0144189 | 1.982E-05 0.0054824 | 1.138E-07
P(PGA > 0.65g|EQ : R,M) acc = 0.65¢
M R=60.5km R=121km R=47km R=116km
M. ) |PGA
(M) | POAO) | pg | poAg) | PO | PGAGG) | PO | PGAGG) | PO
325 0.0036381 | 5.474E-09 0.0017205 | 3.065E-11 0.0047417 | 2.924E-08 0.0018029 | 4.322E-11
3.75 0.0052708 | 5.578E-08 0.0024926 | 4.338E-10 0.0068696 | 2.653E-07 0.002612 | 5.992E-10
425 0.0076362 | 4.834E-07 0.0036112 | 5.217E-09 0.0099525 | 2.049E-06 0.0037842 | 7.059E-09
475 0.0110631 | 3.565E-06 0.0052317 | 5.332E-08 0.0144189 | 1.348E-05 0.0054824 | 7.069E-08

acceleration ;| 5,5 aJjl; 98y sy ol @b dlons = p o> o5 — 4 -3-6

S 90 doli> (4l sl oo cdls Jol> Jgax el g ealds ailne ) O a0 4 atie

P(PGA > acc‘EQ) => > P(PGA>acclEQ:R,M)x f(M)xAM

P(PGA> acc) =1-e "

Approx : P(PGA > acc) =vxP
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Probabilities Of Exceeding —20 s>
acc P(PGA > acc| EQ) | P(PGA>acc) | Approx:P(PGA > acc)
0.05 0.0066446 0.0046156 0.0046263
0.1 0.00088 0.0006125 0.0006127
0.15 0.0002207 0.0001536 0.0001536
0.2 7.525E-05 5.239E-05 5.239E-05
0.25 3.09E-05 2.151E-05 2.151E-05
0.3 1.439E-05 1.002E-05 1.002E-05
0.35 7.347E-06 5.116E-06 5.116E-06
0.4 4.024E-06 2.802E-06 2.802E-06
0.45 2.33E-06 1.622E-06 1.622E-06
0.5 1.412E-06 9.83E-07 9.83E-07
0.55 8.884E-07 6.185E-07 6.185E-07
0.6 5.771E-07 4.018E-07 4.018E-07
0.65 3.854E-07 2.683E-07 2.683E-07

Hazard Curve For Source 3 Using Boore — Joyner& Fumal — 12 o4
Attenuation Expression

Annual Probability Of Exceeding P(PGA>acc)

0.1
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0.3 0.4
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* 13 A Jala3 a)g)

4 >_>v_b...a Aol .:—4—6
§ Aol Oladtin st Jol g5 — 1-46

25 g0 4 5l 5l oM 4T oo 08,51 4 Cond jo JulS jsb 4 ] Slastieg deds

A = 14266km?
M o = 6.3

Max

F(R)AR =%

M, =

R, =128km R,, =71km R,; =116km
3 n=4

R,, = 45km

(yiia; S 565 )b gew S5 abaly Lolul o osls o 33l 0 pgo o5 — 2-4-6
Ol i myy B3 Jlis! JK> b onsg GUtENberg —Richter

‘5'4.5 w)‘).’ ‘5‘)., & oold C.»L\.,—Zl JBJ..‘>

Gutenberg —Richter b-Line For Source 4
Magnitude(Mw) Sum Sum/Year Per Length Ln(N)
M>3.0 20 0.425532 2.9828E-05 -10.42
M>3.5 16 0.340426 2.3863E-05 -10.6432
M>4.0 15 0.319149 2.2371E-05 -10.7077
M>4.5 9 0.191489 1.3423E-05 -11.2186
M>5.0 3 0.06383 4.4743E-06 -12.3172
M>5.5 2 0.042553 2.9828E-06 -12.7226
M>6.0 1 0.021277 1.4914E-06 -13.4158
4 ‘;&w Aol 6‘)-.’(b Line)— 13 )‘Qs.o.;
Gutenberg- Richter
b Line
-9.5 :
2|5 3 35 4 45 5 5,5

o) -10

T

>

g CE% -10.5 |

©

dE

© 3

6

£ 19 | y =-0.8739x - 7.5657

-

-12.5
Magnitude (M)

Gutenberg — Richter RelationShip :
LnN = — BxM
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LnN=-7.5657-0.8739M
a, =—7.5657

B, = 0.8739

M,, =63 M,=3

f,(M)=C,x B, x g feti=Mo)

C, = 1 1

f,(M) =1.0592x 0.8739 x g 0&73(M-3

f4 (M ) = 0-9257 X e_0-8739x(|\/| -3)

1— e*ﬂ4><(M max—Mog) = 1— e—0.8739(6_&3)

13 Ya Jalas a)o)

18,0 @8

el 3 olael oo 85 xdaw daii> cpl sl

Pl oo ey ) e 85 I mse &l

=1.0592

Jiz! JEs &b ﬁQLa.A_ZZ Jgis

Magnitude Probability Density
Function
M F(M)
3 0.9256611
35 0.5979805
4 0.3862976
45 0.2495497
5 0.16121
55 0.1041423
6.0 0.0672763
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B 5 Jasl S8 b loges — 14 Jloges
Magnitude Probability Density Function
1
<
0.8 \
. 0.6 -
<
" 04
0.2 \.\\
O T T T T
3 3.5 4.5 5.5 6 6.5
Magnitude

oS (oo pennds 0.0M - olgs 4 1, 55
05M Jolg ) ool punis 5,5 — 23 Jgor

Olooands slaws 15,5 0dgaxae 5,0 lawg o>
1 3.0<M<3.5 3.25
2 3.5<M<4.0 3.75
3 4.0<M<4.5 4.25
4 4.5<M<5 4.75
5 5.0<M<5.5 525
6 5.5<M<6.0 5.75

S o0 A AM ol 1o g goae Djgo 4| 155 polie izl JBa ab dale

PM, .y —AM/2<M <M _,, +AM /2) = f1(M ) x AM
P(3.0<M <35EQ) =fIM 4 )xAM

= f1(3.25)x 0.5
= 0.9257x e O CEI 05
= 0.37199

S (o0 Al pi b g

D09 o0y Oyeo Ay g dmwbe 4l 6l P(mld) O3 (e g
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P(3.0< M < 3.5[EQ) =0.3719971
P(35< M <4.0EQ) = 0.2403115
P(4.0< M < 4.5EQ) =0.1552421
P(45<M <5.0EQ) =0.100287

P(5.0< M <5.5EQ) =0.0647858
P(55<M < 6.0EQ) =0.0418518

Average Occurrence Rate :

v, ={N,(3 - N(6.3)} x L

= N, (3.0) = e 77089 = 3 764163x E~®

= N,(6.3) = (7507087969 - 2 1048423x E~®

A = 14266km?

=V, = (3.764163x E® - 2.1048423x E ") x 14266 = 0.5069677803

Vg = 0 . 50697

Colo b Coond ;o alold) Sglize ¢ o alols 3 5,5 slp PGA olie awle —3-4-6
polde g 5,5 Jawg o> polae gl Saals Ly, sloolaiul b jelais pl sly (a5 )40

P 0g oo oolaiul y 3 Jalgy 3l jelaie
Boore ,Joyner & Fumal

LogPGA =b, +b,(M —6)+b,(M —6) +b,/(R? +h?) +b, x Log(y/(R? +h?)) +b,G, +b.G,
— LogPGA = -0.038+0.216(M,,, —6) —0.777 x Log (v R? + 5.48?

Median PGA :
PGA — 10L0gPGA
SR dilate ol 0 a5 Sl e 4 4255 b 535 0 50l 512 a5 99 g5 Ly, 5l plgs oo b
Pl )y Oy alaly ol Seed colawl ole
Mean/Medial Log(PGA):
Log(PGA) =aM,, + bR —dLogR +C;S, + oP
= LogPGA=0.322x M, —0.004x R — LogR — 0.688
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Median PGA :

¥

PGA =109 /g

13 A Jala3 a)g)

PGA Estimation Through Attenuation Function For S4—24 Jso>

R =128km R =71km R =116km R = 45km
M LogPGA | PGA(g) | LogPGA | PGA(g) | LogPGA | PGA(g) | LogPGA | PGA(g)
3.25 -1.79991 0.0016159 | -1.5211583 | 0.0030702 -1.752358 0.0018029 | -1.3127125 | 0.0049616
3.75 -1.63891 0.0023411 | -1.3601583 | 0.0044481 -1.591358 0.002612 -1.1517125 | 0.0071882
4.25 -1.47791 0.0033917 | -1.1991583 | 0.0064443 -1.430358 0.0037842 | -0.9907125 0.010414
475 -1.31691 0.0049138 | -1.0381583 | 0.0093363 -1.269358 0.0054824 | -0.8297125 | 0.0150875
5.25 -1.15591 0.007119 -0.8771583 | 0.0135261 -1.108358 0.0079428 | -0.6687125 | 0.0218584
5.75 -0.99491 0.0103139 | -0.7161583 | 0.0195962 -0.947358 0.0115073 | -0.5077125 | 0.0316678

oy |y PGA sy alols Jlsgas ol okl ey 99 g 15 alasl, 51 a8 YU mlis olosl
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13 A Jala3 a)g)
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PGA Attenuation Estimation for Source 4 — 15 ls g
Magnitude =3.25 Magnitude =3.75
0.006 0.008
P! L
@ 0.004 - = 0.006 -
3 0002 g 0004
e — T 0.002
0 T T T T 0 . . . .
45 65 85 105 125 145 45 65 85 105 125 145
Distance (km) Distance (km)
Magnitude =4.25 Magnitude =4.75
0.015 0.02
—~ ~ 0. L
s oo 5 0018 \
é \\ é 0.01
& 0.005 —, T 0.005 1 \Ho
0 - - - - 0 - - - -
45 65 85 105 125 145 45 65 85 105 125 145
Distance (km) Distance (km)
Magnitude =5.25 Magnitude =5.75
0.025 0.04
9
_ 002 —~ 0.03
2 0.015 \\ 2 002
S 001 —, 5 20
o 0.005 o 0.01 +
0 T T T T 0 T
45 65 85 105 125 145 45 65 85 105 125 145
Distance (km) Distance (km)

L aie MR g Laxin acceleration i, o 5l 55,5 PGA 2l e lp Lo J>
el 7 4 2l (0.050-0.650) so50e o Lo Sl 4l (5,8
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acc, = 0.059
acc, =0.10g
acc, = 0.159
acc, =0.20g

acc, = 0.659

abul, 515 cnl 6l 09 (o0 osliinl Jloy Jloio! JB @95 5l Jloio! (nl drsloe s
Saals aal) las Slyosl O abal) cpl o 45 848 e ool DOOre — Joyner Fuaml
coib (20.200 sglis a5 sl o !

Log(acc) —logPGA

P(PGA > acclEQ:R,M) =1—-®d(

O LogPaA

Pl ool 5 Jgaz 5o axdyg atisi | Il Jghade o YU alal,) iy mdes sl
acc > 0.05¢ R=128 km , M=3.25

Log(0.05) - 10g0.0016159

P(PGA > acc
0.205

EQ:R =128 M =3.25)=1- ®( )

~1.30103+ 2.791585519
=1 0.205 )

=1-®(7.270)
®(7.271) = 0.99992254 = P(PGA > ac(|EQ : R =128,M =3.25) = 7.746 x E

oo 03,5] JelS Sjg 4 3 Jgla 4o s @CCElEration sl slp YU ol e pled aodls

D S
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13 A Jala3 a)g)

Probability Of Exceeding A Given EQ From acc — 25 Jgu>

P(PGA > 0.05g|EQ: R,M) acc = 0.05g
M R=128km R=71km R=116km R=45km
M, PGA
(Myia) |PCAQ) | b | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0016159 7.746E-05 0.0030702 | 0.0010504 0.0018029 0.000125 0.0049616 | 0.0054393
375 0.0023411 | 0.0003698 0.0044481 | 0.0038266 0.002612 | 0.0005694 0.0071882 | 0.0162604
425 0.0033917 | 0.0015093 0.0064443 | 0.0119613 0.0037842 | 0.0022194 0.010414 0.041876
475 0.0049138 | 0.0052755 0.0093363 | 0.0321755 0.0054824 | 0.0074143 0.0150875 | 0.0933026
525 0.007119 | 0.0158329 0.0135261 | 0.0747768 0.0079428 | 0.0212846 0.0218584 | 0.1808686
575 0.0103139 | 0.0409319 0.0195962 | 0.1509235 0.0115073 | 0.0526933 0.0316678 | 0.3073309
P(PGA > 0.10g/EQ : R,M) acc = 0.10g
M R=128km R=71km R=116km R=45km
M., PGA
(M) |PGAQ) | “pg | PeA@g) | PO | PGA®) | PO | PGA®) | PO
325 0.0016159 2.721E-06 0.0030702 6.162E-05 0.0018029 4.794E-06 0.0049616 | 0.0004655
375 0.0023411 1.749E-05 0.0044481 | 0.0003007 0.002612 2.938E-05 0.0071882 | 0.0018541
425 0.0033917 9.581E-05 0.0064443 | 0.0012539 0.0037842 | 0.0001536 0.010414 | 0.0063271
475 0.0049138 | 0.0004481 0.0093363 | 0.0044774 0.0054824 | 0.0006858 0.0150875 | 0.0185471
525 0.007119 0.001792 0.0135261 | 0.0137219 0.0079428 | 0.0026197 0.0218584 | 0.0468597
575 0.0103139 | 0.0061398 0.0195962 | 0.0362062 0.0115073 | 0.0085787 0.0316678 | 0.1024945
P(PGA > 0.15¢/EQ : R,M) acc = 0.159
M R=128km R=71km R=116km R=45km
) PGA
(Myia) |PCAQ) | b | Paag) | PO | PGAW) | PO | PGA(G) | PO
325 0.0016159 2.96E-07 0.0030702 9.078E-06 0.0018029 5.492E-07 0.0049616 8.582E-05
375 0.0023411 2.267E-06 0.0044481 5.269E-05 0.002612 4.011E-06 0.0071882 | 0.0004057
425 0.0033917 1.479E-05 0.0064443 | 0.0002609 0.0037842 2.496E-05 0.010414 | 0.0016396
475 0.0049138 8.224E-05 0.0093363 | 0.0011041 0.0054824 | 0.0001324 0.0150875 | 0.0056763
525 0.007119 | 0.0003904 0.0135261 | 0.0039999 0.0079428 | 0.0006001 0.0218584 | 0.0168757
575 0.0103139 | 0.0015841 0.0195962 | 0.0124339 0.0115073 | 0.0023256 0.0316678 | 0.0432278
P(PGA > 0.20g|EQ : R,M) acc = 0.20g
M R=128km R=71km R=116km R=45km
M, PGA
(Myia) |PCAQ) | b | Pea@g) | PO | PGAW) | PO | PGA() | PO
325 0.0016159 5.457E-08 0.0030702 2.077E-06 0.0018029 1.051E-07 0.0049616 2.305E-05
375 0.0023411 4.737E-07 0.0044481 1.365E-05 0.002612 8.695E-07 0.0071882 | 0.0001232
425 0.0033917 3.499E-06 0.0064443 7.644E-05 0.0037842 6.126E-06 0.010414 | 0.0005623
475 0.0049138 2.202E-05 0.0093363 | 0.0003654 0.0054824 3.677E-05 0.0150875 | 0.0021946
525 0.007119 | 0.0001182 0.0135261 0.001493 0.0079428 | 0.0001883 0.0218584 0.007341
575 0.0103139 | 0.0005415 0.0195962 | 0.0052253 0.0115073 | 0.0008238 0.0316678 0.021102

51




52 qnin ¥¢ 130 Yod Jala3 sjgp
P(PGA > 0.25g|EQ: R,M) acc = 0.25¢g
M R=128km R=71km R=116km R=45km
M. ) | PGA

(Muig) | PGAQ) | o | paA@g) | PO | PGA(G) | PO | PGA) | PO
3-25 0.0016159 | 1.375E-08 0.0030702 | 6.192E-07 0.0018029 | 2.724E-08 0.0049616 | 7.786E-06
3-75 0.0023411 1.315E-07 0.0044481 4.48E-06 0.002612 2.484E-07 0.0071882 4.579E-05
4.25 0.0033917 1.07E-06 0.0064443 | 2.762E-05 0.0037842 | 1.928E-06 0.010414 | 0.0002298
4-75 0.0049138 7.418E-06 0.0093363 | 0.0001452 0.0054824 1.274E-05 0.0150875 0.000985
5-25 0.007119 | 4.381E-05 0.0135261 0.000652 0.0079428 | 7.181E-05 0.0218584 | 0.0036147
5-75 0.0103139 | 0.0002207 0.0195962 | 0.0025041 0.0115073 | 0.0003453 0.0316678 | 0.0113792

P(PGA > 0.30g|EQ:R,M) acc = 0.30g

M R=128km R=71km R=116km R=45km

M, PGA(9)

(M ) PO | PGA(g) | PO | PGA(G) | PO | PGA(D) | PO
3-25 0.0016159 | 4.266E-09 0.0030702 | 2.205E-07 0.0018029 | 8.654E-09 0.0049616 | 3.072E-06
3-75 0.0023411 4.42E-08 0.0044481 1.727E-06 0.002612 8.547E-08 0.0071882 1.954E-05
4.25 0.0033917 | 3.895E-07 0.0064443 | 1.152E-05 0.0037842 | 7.181E-07 0.010414 0.000106
4-75 0.0049138 | 2.921E-06 0.0093363 | 6.548E-05 0.0054824 | 5.136E-06 0.0150875 0.000491
5-25 0.007119 | 1.866E-05 0.0135261 | 0.0003177 0.0079428 3.13E-05 0.0218584 | 0.0019443
5-75 0.0103139 | 0.0001016 0.0195962 | 0.0013172 0.0115073 | 0.0001627 0.0316678 0.006598

P(PGA > 0.35g|EQ : R,M) acc = 0.35¢g

M R=128km R=71km R=116km R=45km

M...) | PGA

(Muo) |PCAQ) | o | paAg) | PO | PGA(G) | PO | PGA®) | PO
3-25 0.0016159 1.538E-09 0.0030702 8.937E-08 0.0018029 3.183E-09 0.0049616 1.358E-06
3-75 0.0023411 | 1.705E-08 0.0044481 | 7.484E-07 0.002612 | 3.364E-08 0.0071882 | 9.231E-06
4-25 0.0033917 | 1.607E-07 0.0064443 | 5.335E-06 0.0037842 | 3.022E-07 0.010414 5.35E-05
4.75 0.0049138 | 1.289E-06 0.0093363 | 3.241E-05 0.0054824 | 2.311E-06 0.0150875 | 0.0002646
5-25 0.007119 | 8.799E-06 0.0135261 | 0.0001679 0.0079428 | 1.505E-05 0.0218584 0.001118
5-75 0.0103139 5.121E-05 0.0195962 | 0.0007431 0.0115073 8.357E-05 0.0316678 | 0.0040443

P(PGA > 0.40g|EQ: R,M) acc = 0.40g

M R=128km R=71km R=116km R=45km

M. . PGA(Q)

(M ) PO | PGA(g) | PO | PGA(G) | PO | PGA(g) | PO
3-25 0.0016159 | 6.214E-10 0.0030702 | 3.995E-08 0.0018029 | 1.309E-09 0.0049616 | 6.544E-07
3-75 0.0023411 | 7.304E-09 0.0044481 | 3.546E-07 0.002612 | 1.466E-08 0.0071882 | 4.714E-06
4.25 0.0033917 | 7.297E-08 0.0064443 | 2.679E-06 0.0037842 | 1.396E-07 0.010414 | 2.894E-05
4.75 0.0049138 | 6.202E-07 0.0093363 | 1.724E-05 0.0054824 | 1.131E-06 0.0150875 | 0.0001515
5-25 0.007119 4.487E-06 0.0135261 9.455E-05 0.0079428 7.807E-06 0.0218584 | 0.0006773
5-75 0.0103139 | 2.766E-05 0.0195962 | 0.0004428 0.0115073 4 .59E-05 0.0316678 | 0.0025907
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P(PGA > 0.45g|EQ: R,M) acc = 0.45g
M R=128km R=71km R=116km R=45km
M. ) | PGA
(Muig) | PGAQ) | o | paA@g) | PO | PGA(G) | PO | PGA) | PO
325 0.0016159 | 2.745E-10 0.0030702 1.93E-08 0.0018029 5.87E-10 0.0049616 | 3.379E-07
375 0.0023411 3.398E-09 0.0044481 1.804E-07 0.002612 6.924E-09 0.0071882 2.562E-06
425 0.0033917 | 3.574E-08 0.0064443 1.434E-06 0.0037842 6.944E-08 0.010414 | 1.654E-05
475 0.0049138 3.198E-07 0.0093363 9.707E-06 0.0054824 5.923E-07 0.0150875 9.108E-05
525 0.007119 | 2.435E-06 0.0135261 5.601E-05 0.0079428 4.3E-06 0.0218584 | 0.0004281
575 0.0103139 1.579E-05 0.0195962 | 0.0002758 0.0115073 2.66E-05 0.0316678 | 0.0017203
P(PGA > 0.50g|EQ : R,M) acc = 0.50g
M R=128km R=71km R=116km R=45km
(M) | PGA(9)

Mid P() | PGA(g) | PO | PGA(g9) | PO | PGA(g) | PQ
325 0.0016159 1.304E-10 0.0030702 9.929E-09 0.0018029 2.826E-10 0.0049616 1.845E-07
375 0.0023411 1.69E-09 0.0044481 9.715E-08 0.002612 | 3.491E-09 0.0071882 1.464E-06
425 0.0033917 1.862E-08 0.0064443 8.086E-07 0.0037842 3.666E-08 0.010414 9.895E-06
475 0.0049138 1.744E-07 0.0093363 5.729E-06 0.0054824 3.274E-07 0.0150875 5.7E-05
525 0.007119 1.39E-06 0.0135261 3.459E-05 0.0079428 2.488E-06 0.0218584 | 0.0002802
575 | 00103139 | 9.434E-06 | 0.0195962 | 0.0001782 | 0.0115073 | 1.611E-05 | 0.0316678 | 0.0011771

P(PGA > 0.55g|EQ: R,M) acc = 0.55g
M R=128km R=71km R=116km R=45km
) | PGA
(Mu) | PGAQ) | o | paag) | PO | PGA(G) | PO | PGA®) | PO
325 0.0016159 6.57E-11 0.0030702 5.381E-09 0.0018029 1.442E-10 0.0049616 1.055E-07
375 0.0023411 | 8.882E-10 0.0044481 5.489E-08 0.002612 1.858E-09 0.0071882 | 8.729E-07
425 0.0033917 1.02E-08 0.0064443 | 4.762E-07 0.0037842 2.034E-08 0.010414 | 6.148E-06
475 0.0049138 | 9.964E-08 0.0093363 | 3.517E-06 0.0054824 | 1.894E-07 0.0150875 3.69E-05
525 0.007119 8.278E-07 0.0135261 2.212E-05 0.0079428 1.5E-06 0.0218584 | 0.0001889
575 0.0103139 | 5.855E-06 0.0195962 | 0.0001187 0.0115073 1.012E-05 0.0316678 | 0.0008261
P(PGA > 0.60g/EQ : R,M) acc = 0.60g
M R=128km R=71km R=116km R=45km
M. ) | PGA
(Muo) | PGAQ) | o | paA@g) | PO | PGA(G) | PO | PGA() | PO
325 0.0016159 | 3.482E-11 0.0030702 3.047E-09 0.0018029 7.73E-11 0.0049616 | 6.277E-08
375 0.0023411 | 4.891E-10 0.0044481 3.229E-08 0.002612 1.035E-09 0.0071882 | 5.393E-07
425 0.0033917 | 5.837E-09 0.0064443 2.91E-07 0.0037842 1.177E-08 0.010414 | 3.945E-06
475 0.0049138 5.922E-08 0.0093363 2.232E-06 0.0054824 1.138E-07 0.0150875 2.458E-05
525 0.007119 5.11E-07 0.0135261 1.457E-05 0.0079428 9.363E-07 0.0218584 | 0.0001306
575 0.0103139 3.753E-06 0.0195962 8.115E-05 0.0115073 6.558E-06 0.0316678 | 0.0005926
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P(PGA > 0.65g|EQ : R,M) acc = 0.65¢
M R=128km R=71km R=116km R=45km
M. PGA(Q)

(Mya) PO | PGAg) | PO | PGA(9) | PO | PGA(G) | PO
3.25 | 0.0016159 | 1.927E-11 | 0.0030702 | 1.792E-09 | 0.0018029 | 4.322E-11 | 0.0049616 | 3.862E-08
3.75 | 0.0023411 | 2.803E-10 | 0.0044481 | 1.967E-08 | 0.002612 | 5.992E-10 | 0.0071882 | 3.436E-07
4.25 | 0.0033917 | 3.465E-09 | 0.0064443 | 1.835E-07 | 0.0037842 | 7.059E-09 | 0.010414 | 2.602E-06
475 | 0.0049138 | 3.64E-08 | 0.0093363 | 1.457E-06 | 0.0054824 | 7.069E-08 | 0.0150875 | 1.678E-05
5.25 0.007119 | 3.253E-07 | 0.0135261 | 9.852E-06 | 0.0079428 | 6.022E-07 | 0.0218584 | 9.228E-05
5.75 | 00103139 | 2.473E-06 | 0.0195962 | 5.677E-05 | 0.0115073 | 4.367E-06 | 0.0316678 | 0.0004332

acceleration ;| ;5,5 4yl 98y sl p il @b amlons : p o> o5 — 4 -4-6
Sy9e Aoz sly sl (oo 00l Jol> Jguzr bl g oud drslime 5 B jg0 4 (At

P(PGA > acc\EQ) = 2. P(PGA>acclEQ: R,M)x f(M)xAM

P(PGA>acc) =1-e "
Approx : P(PGA > acc) =vxP

Probabilities Of Exceeding —26 s>

acc P(PGA > acc| EQ) | P(PGA>acc) | Approx:P(PGA > acc)
0.05 0.0180999 0.0091341 0.009176
0.1 0.0037495 0.0018991 0.0019009
0.15 0.0012649 0.0006411 0.0006413
0.2 0.0005393 0.0002734 0.0002734
0.25 0.0002649 0.0001343 0.0001343
0.3 0.0001434 7.269E-05 7.269E-05
0.35 8.329E-05 4.222E-05 4.222E-05
0.4 5.109E-05 2.59E-05 2.59E-05
0.45 3.273E-05 1.659E-05 1.659E-05
0.5 2.172E-05 1.101E-05 1.101E-05
0.55 1.485E-05 7.53E-06 7.53E-06
0.6 1.041E-05 5.279E-06 5.279E-06
0.65 7.462E-06 3.783E-06 3.783E-06
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Hazard Curve For Source 4 Using Boore — Joyner& Fumal — 16 lsge
Attenuation Expression

1 T T T T T T
(L 0.1 0.2 0.3 0.4 0.5 0.6 07
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0.001 \

0.0001 \

0.00001 \
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Annual Probability Of Exceeding P(PGA>acc)

0.000001
PGA(g)
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P el (o0 oSS e bl pj alaly b
P(PGA > acc) =1-T1,{P(PGA < acc) . }
P(PGA > acc) =1-{1- P(PGA > acc),} x...x{1- P(PGA > acc),,}

Probabilities Of Exceeding — 27 Jsu>

AreaSourcel | AreaSource?2 | AreaSource3 | AreaSource 4 Combined
aC "P(PGA > acc) | P(PGA > acc) | P(PGA > acc) | P(PGA > acc) | P(PGA > acc)
0.05 0.003699 0.00171 0.004626 0.009176 0.019088
0.1 0.0004953 0.000204 0.000613 0.001901 0.00321
0.15 0.0001256 4.89E-05 0.000154 0.000641 0.000969
0.2 4.321E-05 1.62E-05 5.24E-05 0.000273 0.000385
0.25 1.786E-05 6.55E-06 2.15E-05 0.000134 0.00018
0.3 8.367E-06 3.01E-06 1.00E-05 7.27E-05 9.41E-05
0.35 4.291E-06 1.52E-06 5.12E-06 4.22E-05 5.32E-05
0.4 2.359E-06 8.28E-07 2.80E-06 2.59E-05 3.19E-05
0.45 1.371E-06 4.77E-07 1.62E-06 1.66E-05 2.01E-05
0.5 8.329E-07 2.87E-07 9.83E-07 1.10E-05 1.31E-05
0.55 5.254E-07 1.80E-07 6.19E-07 7.53E-06 8.85E-06
0.6 3.42E-07 1.17E-07 4.02E-07 5.28E-06 6.14E-06
0.65 2.288E-07 7.75E-08 2.68E-07 3.78E-06 4.36E-06

Combined Hazard Curve For Entire SITE - 17 Jlsges
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ua?r.w.o GL"’ 6955 JLo.‘Z.'>| LS‘)'? PGA -7

ooyl Jw 90y ss s 2 £989 Jloix| — 17
P(2%IN50years) = 0.02=1—-(1- P)* = P = 4.039x E™*

ooyl JLw B0 s as,8 D €939 Jloix| —2-7

P(5%IN50years) = 0.05=1—(1- P)® = P =1.025x E®

ooyl Jw 90 5 0s,0 10 £589 Jlozo| -3-7
P(10%IN50years) = 0.10=1-(1-P)® = P =2.104xE®

Gl 00l o5l (2les S ygo 0 JuuST 50 ail (oo Hlas sad caS 5 e a5 17 loges
:A%T‘SACMJ:’)_)‘)'bdjél&obg&@édﬁéﬁjjéd%u’]dﬁug

y = 0.0081e-12.747x
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=g om \
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B 0000
[ |
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= % 0.00001
y =0.0081e1%7
0.000001

PGA(g)

Cawds g Oyge 4 PGA polie ddolas ,8 oowl ety slo Jlas] polie 6,135 L as

P(29IN50years) = 0,235

P(5%IN50years) = 0.162g

P(10%IN50years) = 0.1069
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