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Longitude Latitude Date Mw oo ey B0 Cyalh e

54.9 36.5 1/2/1903 5.4 0.2
54.31 36.94 10/24/1917 5.6 0.2

55 355 7/3/1924 5.2 0.2

55 35.5 4/14/1928 5.2 0.2
55.4 37.4 4/26/1928 5.2 0.2
535 36.5 5/20/1932 5.6 0.2
53.32 36.36 4/11/1935 7.6 0.2

54 35.9 4/15/1935 5 0.2
53.5 36.3 4/17/1935 4.6 0.2
54.4 37.3 9/8/1935 49 0.2
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Longitude Latitude Date Mw o5l e (580 Cundad ane

54.56 35.45 4/6/1939 5.6 0.2

55 375 5/4/1940 4.2 0.2

55 35.3 4/18/1942 45 0.2
54.5 36.7 4/5/1944 5.7 0.2
54.8 36 4/5/1944 4.7 0.2

55 37 9/26/1947 4.9 0.2
55.16 37.16 11/5/1949 5.6 0.2

56 37 7/20/1950 4.8 0.2
53.4 36.6 5/20/1952 5.6 0.2
54.33 36.65 10/9/1952 5.1 0.2
55.08 35.39 2/12/1953 7.7 0.2
54.7 35.6 2/13/1953 4.5 0.2
55.2 355 4/1/1953 4 0.2
54.41 36.83 4/18/1953 5 0.2
55.1 35.9 7/11/1953 4.5 0.2
55.4 36.8 7/24/1953 4.5 0.2

55 35.5 7/24/1953 4.7 0.2
54.5 36 8/24/1953 4.8 0.2

56 36.6 8/22/1955 5.1 0.2
56.4 37 5/4/1956 4.8 0.2
55.98 37.24 71711956 5.1 0.2
55.6 374 6/9/1957 4.9 0.2
56.2 37.3 6/26/1958 4.9 0.2
54.47 37.41 10/6/1958 5.4 0.2
54.18 36.74 9/5/1961 4 0.2
54.25 37.46 3/19/1962 4.9 0.2
55.5 37 5/24/1962 4 0.2
54.8 36.6 7/8/1962 4.9 0.2
55.21 37.05 7/21/1962 4.9 0.2
54.8 36.6 7/28/1962 5.1 0.2
53.46 36.03 9/29/1962 4.9 0.2
54.79 36.55 12/8/1962 5.2 0.2
55.2 37.1 8/11/1963 4.4 0.2
55.1 37 10/24/1964 4 0.1
54.57 36.8 12/1/1964 4.7 0.1
55.34 36.8 12/3/1964 5.2 0.1
54.82 36.17 5/7/1965 4.7 0.1

56 36 11/28/1965 4 0.1
55.7 36.8 12/6/1965 4 0.1
53.7 36.7 2/3/1967 4.3 0.1
54.94 36.9 8/6/1967 4.6 0.1
53.89 36 11/10/1967 5.2 0.1
53.35 36.61 5/19/1968 4.7 0.1
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Longitude Latitude Date Mw Lol Oxe 58 Cuml pae
53.85 36.72 7/29/1968 5 0.1
53.49 35.8 12/12/1968 5.1 0.1
54.487 36.736 1/26/1969 4.8 0.1
55.12 36.71 9/25/1969 5.4 0.1
55.71 37.44 2/25/1970 5.2 0.1
54.697 37.065 4/3/1970 5.2 0.1
55.28 36.94 4/4/1970 4 0.1
55.87 37.52 7/30/1970 5 0.1
55.68 36.553 2/14/1971 5.7 0.1
54.984 36.887 3/16/1971 5 0.1

54.587 37.332 10/15/1971 5.4 0.1
53.457 36.211 2/23/1972 4.7 0.1
55.541 36.852 3/11/1974 4.1 0.1
55.121 36.352 11/26/1974 4.3 0.1
53.808 36.63 1/31/1976 4.2 0.1
54.306 36.69 4/16/1976 4.3 0.1
54.516 37.521 6/1/1976 4.4 0.1
55.264 36.999 5/2/1977 5.4 0.1
55.968 36.995 9/3/1977 4.7 0.1
54.991 36.702 11/9/1977 5.1 0.1
54.46 37.184 3/2/1978 4.7 0.1
55.616 37.075 6/8/1979 4.4 0.1
55.028 36.696 9/3/1979 4.3 0.1
55.843 37.043 10/2/1979 4.4 0.1
56.26 36.858 7/23/1980 5 0.1
54.653 37.254 4/27/1981 4.1 0.1
55.218 36.855 8/9/1981 5.1 0.1
54.485 36.376 1/9/1982 4.2 0.1
53.678 36.127 2/5/1982 4.6 0.1
54.071 35.472 5/15/1982 4.6 0.1
55.11 36.694 1/7/1983 4.2 0.1
55.215 36.96 9/23/1983 4.4 0.1
54.939 36.617 5/11/1984 5.1 0.1
55.357 37.157 6/15/1984 4.4 0.1
54.791 36.526 8/1/1984 4.3 0.1
55.348 36.881 6/27/1985 4.4 0.1
53.712 36.274 7/8/1985 4.8 0.1
55.214 36.883 8/22/1985 4.3 0.1
53.679 36.011 3/26/1986 4.7 0.1
56.192 37.004 12/26/1986 4.6 0.1
54.398 37.272 1/13/1988 5.1 0.1
54.225 37.242 9/13/1989 5.4 0.1
54.551 35.91 2/16/1990 5 0.1
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Longitude Latitude Date Mw o5l e (580 Cundad ane
56.269 37.065 8/18/1990 5.1 0.1
54.713 36.587 10/31/1990 4.3 0.1
55.669 37.117 11/25/1991 4.8 0.1
56.077 35.579 1/25/1992 4.8 0.1

55.23 36.962 9/9/1992 5.1 0.1
54.826 36.746 6/19/1993 4.6 0.1
55.226 36.877 7/9/1993 41 0.1
53.775 36.547 10/18/1993 4.6 0.1
54.815 36.852 3/15/1994 4.4 0.1
54.423 37.426 7/11/1994 4.8 0.1
54.349 37.323 7/23/1994 4.8 0.1

53.41 35.969 11/23/1995 4 0.1
54.904 36.917 12/30/1995 4.3 0.1
54,752 36.873 2/17/1997 4.2 0.1
54.097 36.832 9/16/1997 4.4 0.1
54.481 36.271 11/3/1997 4.6 0.1
53.541 35.824 1/24/1998 4.1 0.1
54.592 36.076 12/10/1998 4 0.1
54.648 36.157 8/10/1999 4.4 0.1
54.405 37.324 11/19/1999 5.4 0.1
54.896 36.953 11/26/1999 5.3 0.1
53.573 36.448 12/9/1999 4.6 0.1
56.497 36.412 6/4/2000 4.4 0.1
54.79 35.943 7/3/2000 4.1 0.1
54.366 36.706 8/16/2000 4.9 0.1
56.149 37.11 5/11/2001 4.4 0.1
55.16 37.59 7/26/2001 4.2 0.1
55.33 36.88 8/25/2001 4.9 0.1
54.048 36.153 6/28/2002 4.2 0.1
54.67 36.9 9/17/2002 4.1 0.1
56.311 37.069 11/27/2002 4.1 0.1
55.28 37.48 3/12/2003 4.1 0.1
54.423 37.36 3/30/2003 5.2 0.1
54.902 37.102 3/7/2004 4.3 0.1
55.045 36.745 3/24/2004 4.4 0.1
55.732 36.835 4/13/2004 4 0.1
53.601 36.14 6/4/2004 4.1 0.1
54.35 35.32 9/2/2004 45 0.1
54.58 37.4 10/7/2004 6.1 0.1
56.35 37.01 10/16/2004 4.4 0.1
54.58 37.38 1/10/2005 5.6 0.1
54.35 37.11 8/26/2005 4.6 0.1
54.69 37.59 11/29/2005 5.2 0.1
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Longitude Latitude Date Mw Lol Oxe 58 Cuml pae

54.05 37.46 6/16/2006 4.6 0.1

55.6 37.67 11/11/2006 44 0.1
54.93 36.62 12/20/2007 45 0.1
54.57 37.21 1/6/2008 4.7 0.1
55.54 37.04 3/18/2008 45 0.1

54.1 37.34 8/23/2009 4.4 0.1
55.38 36.87 9/29/2009 44 0.1

54.3 37.39 3/4/2010 4.8 0.1
54.49 35.46 8/27/2010 5.9 0.1
55.74 36.56 2/8/2011 4.6 0.1
54.81 36.56 8/11/2011 4.9 0.1
54,53 37.18 2/29/2012 4.6 0.1
54.62 37.11 12/19/2012 4.5 0.1
53.69 36.19 3/21/2013 5 0.1
53.47 36.07 7/24/2013 4.6 0.1
56.09 36.92 7/27/2013 4.4 0.1
54.03 37.37 3/31/2014 4.5 0.1
55.12 37.04 6/13/2014 4.6 0.1
54,78 36.55 9/6/2014 4.9 0.1
53.95 36.96 12/5/2014 4.4 0.1
54.52 37.18 1/5/2015 4.6 0.1
54.19 36.29 3/2/2015 4.4 0.1
55.284 36.348 8/17/2015 4.6 0.1
55.151 36.861 8/24/2015 4.4 0.1
54.352 37.322 9/15/2015 4.9 0.1
54.889 36.767 12/2/2016 4.4 0.1
55.871 36.997 12/27/2016 4.9 0.1
54.926 36.708 3/12/2017 4.4 0.1
54.466 37.287 4/22/2017 4.4 0.1
53.96 36.165 6/22/2017 4.7 0.1
55.272 36.848 8/22/2017 4.6 0.1
55.341 36.797 2/17/2018 4.6 0.1
54.835 36.079 716/2018 4.7 0.1
55.018 36.709 8/10/2018 4.6 0.1
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Date Longtitude | Lattitude Ms Lol s 518 ) 51 Sl e
856 12 22 54.3 36.2 7.9 0.4
859 54.3 36.2 0.4
874 11~12 55.28 37.16 6 0.4
1102 54.1 36.3 0.4
1127 53.6 36.3 6.8 0.4
1301 53.2 36.1 6.7 0.4
1436 55.2 37.2 53 0.4
1463 55.28 37.16 5.3 0.4
1470 54.6 371 55 0.4
1498 55.2 37.2 6.5 0.4
1808 06 26 545 353 6.6 03
1852 04 25 54.3 35.9 03
188304 28 56.2 37 5.8 03
189007 11 54.6 36.6 7.2 03
1898 01 15 54.58 36.6 5.3 03
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Lon Lat
54.049 35.26
54,525 35.612

54.84 35.761
56.197 35.713
56.308 35.643
54.335 35.07
54.049 35.26

R

Lon Lat
53.533 36.186
53.833 36.318
54.617 36.707
54.876 36.874

55.06 36.862
55.045 37.124
54.831 37.469
54.655 37.862
54.366 37.758
54,132 37.618
53.939 37.45
53.759 37.225
53.617 36.948
53.545 36.696
53.527 36.582
53.517 36.369
53.533 36.186

(Y-¥ Jgax) ol o R-Crisis 33l

s lotoia Slaiia (1-F) Jyaxr

Lon Lat Lon Lat
56.515 36.34 53.945 35.356
56.165 35.977 54.272 35.582
55.451 35.892 54.668 35.946
54.751 35.877 54.839 36.453
54.823 36.32 54,725 36.496
55.027 36.353 54.629 36.535
55.275 36.539 54.34 36.546
55.727 36.701 53.533 36.183
56.456 36.826 53.575 35.991
56.515 36.34 53.661 35.764

53.801 35.527
53.945 35.356
0 audia T dadia

Lon Lat Lon Lat
56.447 36.858 54,925 36.4
55.514 36.659 55.056 36.49
55.389 37.084 55.432 36.716
55.112 37.172 55.441 36.79
54,928 37.528 55.399 36.968
55.164 37.899 55.36 37.059
55.358 37.867 55.263 37.109
55.571 37.8 55.125 37.149
55.791 37.691 55.077 37.032
55.978 37.557 55.089 36.842
56.147 37.392 54.894 36.844
56.255 37.252 54.468 36.604
56.311 37.163 54.435 36.568
56.408 36.966 54.93 36.483
56.447 36.858 54,925 36.4
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1 ania
M 4- 4.5 4.5-5 5-5.5 5.5-6 6- 6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 1 5 2 2 0 0 0 1
Nm 11 10 5 3 1 1 1 1
Log(Nm) 1.041392685 1 0.69897 [0.477121255 0 0 0 0
4.25 1.041392685 G-R(1)
4.75 1 12
5.25 0.69897
1 e
5.75 0.477121255
6.25 0 08 )
6.75 0 R
7.25 0 08 | =.0.3539x+2.5256
7.75 0 L}
0.4
0 ° ot"o_ °
b=0.3539 9 2 4 ~ 8 10
. 02
a=2.5256
-0.4
2 4ads
M 4- 4.5 4.5-5 5-5.5 5.5-6 6- 6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 4 6 1 1 0 0 0 0
Nm 12 8 2 1 0 0 0 0
Log(Nm) 1.079181246 | 0.903089987 0.30103 0
G-R(2)
4.25 1.079181246
4.75 0.903089987 14
5.25 0.30103 1 A
5.75 0 @
1 -
o
06 y =-0.7679x + 4.4104
b=0.7679 s
a=4.4104 ) ‘.
0.2 x
0 "
0 2 3 4 5 6 7
-0.2
3 4ada
M 4- 4.5 4.5-5 5-5.5 5.5-6 6- 6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 8 8 5 0 0 0 0 0
Nm 21 13 5 0 0 0 0 0
Log(Nm) 1.322219295 | 1.113943352 0.69897
4.25 1.322219295 G-R(3)
4.75 1.113943352 16
5.25 0.69897
14 .
....
1
b=0.6232 08 y = -0.6232x + 4.0055
a=4.0055 ©
0.6
0.4
0.2

YGY (_ngA.o..i;.? ‘_g|).3 b )L\.&a SAmle (\"—\C)JSW;
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4anis
M 4-4.5 4.5-5 5-5.5 5.5-6 6-6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 15 25 13 5 1 0 0 1
Nm 60 45 20 7 2 1 1 1
Log(Nm) | 1.77815125 | 1.653212514 | 1.30103 [ 0.84509804 | 0.30103 0 0 0
4.25 1.77815125 G-R(4)
4.75 1.653212514 2
5.25 1.30103 o
5.75 0.84509804 s °
6.25 0.30103 ’
6.75 0
7.25 0 1
7.75 0 Y
y =-0.5991x + 4.3291 I
0 *
b=0.5991 ! ] 1 &
a=4.3291
-0.5
5 dads
M 4-4.5 4.5-5 5-5.5 5.5-6 6-6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 15 9 6 1 0 0 0 0
Nm 31 16 7 1 0 0 0 0
Log(Nm) | 1.491361694 | 1.204119983 | 0.84509804 0
4.25 1.491361694 G-R(3)
4.75 1.204119983 18
5.25 0.84509804 16
5.75 0
14
1 y =-0.9666x +5.7183
b=0.9666 08
a=5.7183 06
0.4
0.2
0 *
0 2 3 4 6
6 4adia
M 4-4.5 4.5-5 5-5.5 5.5-6 6-6.5 6.5-7 7-7.5 7.5-8
Mmid 4.25 4.75 5.25 5.75 6.25 6.75 7.25 7.75
Number 16 12 10 0 0 0 0 0
Nm 38 22 10 0 0 0 0 0
Log(Nm) | 1.579783597 | 1.342422681 1
4.25 1.579783597 G-R(6)
4.75 1.342422681
5.25 1 1.8
1.6
12
=-0.5798x +4.0614
b=0.5798 1 Y - >
a=4.0614 0.8
0.6
0.4

FLUY sleacis slpb lade (F-F) JS&

0.2
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doizr o o)yl oyl b (F-F) Jgoo

1 4eda pRUNEN 3 dadia
B=1.05 B=1.73 B=1.45
Lambda=0.07 (for Min=3.99) Lambda=0.1 (for Min=3.99) Lambda=0.18 (for Min=3.99)

Mmax=7.9 (for SIG(Xmax)=0.2) Mmax=6.8 (for SIG(Xmax)=0.1) Mmax=8 (for SIG(Xmax)=0.4)

/R OWEN 5 dadia 6 4adia
B=1.70 B=2.25 B=1.35
Lambda=0.35 (for Min=3.99) Lambda=0.2 (for Min=3.99) Lambda=0.32 (for Min=3.99)

Mmax=7.5 (for SIG(Xmax)=0.2) Mmax=6.9 (for SIG(Xmax)=0.4)| |[Mmax=7.3 (for SIG(Xmax)=0.3)

R-Crisis l381p 5 3l eolawl b SYlis| jhas fdxi gols F-F
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oo ool lis (A-F) UKo 5o ol gboolSy s oyl gl Jlos Vo v v o S5 090 4 by
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PGA(g)

PGA(g)

3.00E-01

2.50E-01

2.00E-01

1.50E-01

1.00E-01

5.00E-02

0.00E+00

JLe Ve Sl 0,90 gl oKL 5‘“’1" oy s g0 (O-F) JSCi

8.00E-01
7.00E-01
6.00E-01
5.00E-01
4.00E-01
3.00E-01
2.00E-01
1.00E-01

0.00E+00

Il FYD i3l 0,50 (gl olSasls gl o5zg cinbs Jlogas (5-F) U

UHS for 100 years

6

priod(sec)

10

UHS for 475 years
4 6
priod(sec)

\&4

10

12

12



PGA(g)

PGA(g)

1.00E+00
9.00E-01
8.00E-01
7.00E-01
6.00E-01
5.00E-01
4.00E-01
3.00E-01
2.00E-01
1.00E-01
0.00E+00

JL.) Y0 e /)L: 0,99 6‘)—.’ K5l G“’l’ o129 b )|¢5.QJ V-9 Jiw

1.40E+00

1.20E+00

1.00E+00

8.00E-01

6.00E-01

4.00E-01

2.00E-01

0.00E+00

Jo YEVO il 0,08 sl olSislos by o3y ciubs jloges (A-F) JSC

o

o

UHS for 975 years

6
priod(sec)

10

UHS for 2475 years
4 6
priod(sec)

Yy

10

12

12



UHS for 10000 years

2.50E+00
2.00E+00

— 1.50E+00

PGA(g

1.00E+00

5.00E-01

0.00E+00
0 2 4 6 8 10 12

priod(sec)

Jlo Voo e Sl 090 (ol oKL gl g ciebs Jloges (A-F) JS
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Date Time Lat Lon Depth Mag Ref
1/2/1903 | 07:15.0 36.5 54.9 25 Ms:5 MEA
10/24/1917 | 00:00.0 36.94 54.31 0 Ms:5.3 AMB
7/3/1924 | 18:50.0 35.5 55 0 mb:5 1SS
4/14/1928 | 16:33.0 35.5 55 0 M:5.2 ISS
4/26/1928 | 40:01.0 37.4 55.4 10 Ms:4.8 MEA
5/20/1932 | 16:11.0 36.5 53.5 0 Ms:5.4 MEA
4/11/1935 | 14:00.0 36.36 53.32 0 mb:6.8 AMB
4/12/1935 | 06:35.0 36 53.5 53 Ms:5.5 MEA
4/12/1935 | 44:30.0 36 53.4 43 Ms:5.6 MEA
4/12/1935 | 24:00.0 36.3 53.5 0 mb:4.5 1SS
4/12/1935 | 31:48.0 36.3 53.5 12 Ms:5.1 MEA
4/13/1935 | 29:02.0 36 53.5 40 Ms:4.9 MEA
4/15/1935 | 04:35.0 35.9 54 70 Ms:4.4 MEA
4/17/1935 | 36:35.0 36.3 53.5 0 mb:4.5 ISS
9/8/1935 | 16:12.0 37.3 54.4 10 Ms:4.3 MEA
4/6/1939 | 08:08.0 35.45 54.56 0 Ms:5.4 NOW
5/4/1940 | 28:22.0 37.5 55 0 mb:4.2 1SS
4/18/1942 | 10:00.0 35.3 55 12 M:4.5 CCP(BAN)
4/5/1944 | 06:02.0 36.7 54.5 13 mb:5.4 BER,M
4/5/1944 | 29:30.0 36 54.8 12 M:4.7 CCP(BAN)
9/26/1947 | 16:07.0 37 55 10 Ms:4.3 MEA
11/5/1949 | 05:44.0 37.16 55.16 33 Ms:5.4 NAB
2/14/1950 | 06:07.0 36.87 55.26 94 Ms:4.6 NOW
7/20/1950 | 33:00.0 37 56 0 Ms:4 NAB
7/20/1950 | 02:18.0 37.1 55.9 0 Ms:4 NAB
5/20/1952 | 00:00.0 36.6 53.4 12 Ms:5.4 ULM
10/9/1952 | 12:19.0 36.65 54.33 0 Ms:4.6 NOW
2/12/1953 | 15:00.0 35.39 55.08 10 mb:6.9 A28
2/13/1953 | 36:28.0 35.6 54.7 0 M:4.5 CP(BAN)
4/1/1953 | 24:35.0 35.5 55.2 0 M:4 CP(BAN)
4/18/1953 | 22:34.0 36.83 54.41 12 mb:4.8 BER,M
7/11/1953 | 25:08.0 35.9 55.1 0 M:4.5 CP(BAN)
7/24/1953 | 30:56.0 36.8 55.4 0 M:4.5 CP(BAN)
7/24/1953 | 29:30.0 35.5 55 0 M:4.7 CP(BAN)
8/24/1953 | 29:31.0 36 54.5 0 mb:4.7 STR
8/22/1955 | 19:05.0 36.6 56 10 Ms:4.5 MEA
5/4/1956 | 49:00.0 37 56.4 0 Ms:4 NAB
7/7/1956 | 30:32.0 37.24 55.98 0 Ms:4.5 NAB
6/9/1957 | 44:00.0 37.4 55.6 9 Ms:4.3 MEA
6/26/1958 | 56:18.0 37.3 56.2 10 Ms:4.3 MEA
9/23/1958 | 13:00.0 37.2 56.1 10 Ms:4.3 MEA
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Date Time Lat Lon Depth Mag Ref
9/29/1958 | 12:22.0 37.2 56.1 10 Ms:4.3 MEA
10/6/1958 | 29:22.0 37.41 54.47 3 Ms:5 NOW
9/5/1961 | 09:53.0 36.74 54.18 26 mb:4 NOW
3/19/1962 | 05:15.0 37.46 54.25 45 Ms:4.3 NOW
5/24/1962 | 39:50.0 37 55.5 0 mb:4 MOS
7/8/1962 | 02:00.0 36.6 54.8 0 M:4.9 CCP(BAN)
7/21/1962 | 07:00.0 37.05 55.21 0 Ms:4.3 NOW
7/28/1962 | 02:00.0 36.6 54.8 11 Ms:4.5 MEA
9/29/1962 | 23:22.0 36.03 53.46 0 Ms:4.3 NOW
12/8/1962 | 02:54.0 36.55 54.79 15 Ms:4.8 EHB
8/11/1963 | 43:48.0 37.1 55.2 33 mb:4.4 USCGS
10/24/1964 | 27:27.0 37 55.1 33 M:4 ISC
12/1/1964 | 21:53.0 36.8 54.57 33 mb:4.6 ISC
12/3/1964 | 32:38.0 36.8 55.34 33 mb:5 ISC
5/7/1965 | 03:05.0 36.17 54.82 62 mb:4.6 ISC
11/28/1965 | 49:46.0 36 56 0 M:4 MOS
12/6/1965 | 17:29.0 36.8 55.7 33 M:4 ISC

2/3/1967 | 17:38.0 36.7 53.7 37 mb:4.3 ISC

8/6/1967 | 40:13.0 36.9 54.94 33 mb:4.5 ISC

9/2/1967 | 02:09.0 36.71 54.95 36 mb:5.1 ISC
11/10/1967 | 50:52.0 36 53.89 5 mb:5 ISC
12/10/1967 | 52:50.0 36.19 53.69 19 mb:5 ISC
5/19/1968 | 49:50.0 36.61 53.35 22 mb:4.6 ISC
7/29/1968 | 03:43.0 36.72 53.85 14 mb:4.8 ISC
12/12/1968 | 54:47.0 35.8 53.49 27 mb:4.9 ISC
1/26/1969 | 25:53.0 | 36.736 54.487 10 mb:4.7 EHB
9/25/1969 | 25:29.0 36.71 55.12 32 mb:5.1 ISC
1/27/1970 | 05:52.0 36.86 55.14 31 mb:5.1 ISC
2/25/1970 | 07:47.0 37.44 55.71 4 mb:5 ISC

4/3/1970 | 53:54.0 | 37.065 54.697 26 mb:5 EHB

4/4/1970 | 56:52.0 36.94 55.28 33 mb:4 ISC
7/30/1970 | 35:11.0 37.52 55.87 33 mb:4.8 ISC
2/14/1971 | 27:34.0 | 36.553 55.68 15 Mw:5.7 EHB
3/16/1971 | 28:10.0 | 36.887 54.984 33 M:5 ISC
10/15/1971 | 19:32.0 | 37.332 54.587 41 MS:5 ISC
2/23/1972 | 13:47.0 | 36.211 53.457 73 mb:4.6 1SC
3/11/1974 | 42:05.0 | 36.852 55.541 33 mb:4.1 ISC
11/26/1974 | 59:25.0 | 36.352 55.121 76 mb:4.3 1SC
1/31/1976 | 52:13.0 36.63 53.808 24 mb:4.2 ISC
4/16/1976 | 23:03.0 36.69 54.306 5 M:4.3 1SC

6/1/1976 | 17:34.0 | 37.521 54.516 34 mb:4.4 1SC

5/2/1977 | 17:49.0 | 36.999 55.264 15 mb:5.1 EHB
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9/3/1977 | 05:06.0 | 36.995 55.968 33 mb:4.6 ISC
11/9/1977 | 20:33.0 | 36.702 54.991 33 mb:4.9 ISC
3/2/1978 | 42:16.0 | 37.184 54.46 58 mb:4.6 ISC
6/8/1979 | 46:10.0 | 37.075 55.616 3 mb:4.4 ISC
9/3/1979 | 07:12.0 | 36.696 55.028 24 mb:4.3 ISC
10/2/1979 | 38:25.0 | 37.043 55.843 33 mb:4.4 ISC
1/11/1980 | 42:46.0 | 37.054 56.032 33 mb:4.6 ISC
7/23/1980 | 52:33.0 | 36.858 56.26 33 mb:4.8 ISC
4/27/1981 | 10:10.0 | 37.254 54.653 41 mb:4.1 1SC
8/9/1981 | 08:16.0 | 36.855 55.218 15 mb:4.9 EHB
8/12/1981 | 27:46.0 | 37.029 55.262 33 mb:4.3 ISC
1/9/1982 | 45:43.0 | 36.376 54.485 33 mb:4.2 ISC
2/5/1982 | 37:12.0 | 36.127 53.678 33 mb:4.5 ISC
5/15/1982 | 36:08.0 | 35.472 54.071 15 mb:4.5 EHB
1/7/1983 | 17:05.0 | 36.694 55.11 33 mb:4.2 ISC
9/23/1983 | 08:12.0 36.96 55.215 33 mb:4.4 ISC
5/11/1984 | 58:51.0 | 36.617 54.939 25 mb:4.9 EHB
6/15/1984 | 50:14.0 | 37.157 55.357 15 mb:4.4 EHB
8/1/1984 | 36:48.0 | 36.526 54.791 40 mb:4.3 ISC
6/27/1985 | 07:17.0 | 36.881 55.348 24 mb:4.4 ISC
7/8/1985 | 02:35.0 | 36.274 53.712 33 mb:4.7 ISC
8/22/1985 | 15:46.0 | 36.883 55.214 33 mb:4.3 ISC
10/29/1985 | 13:41.0 36.68 54.772 15 Mw:6.1 EHB
10/29/1985 | 42:13.0 | 36.517 54.73 60 mb:4.6 ISC
10/29/1985 | 49:20.0 | 36.584 54.593 33 mb:4.7 ISC
10/29/1985 | 23:05.0 | 36.901 54.899 13 Mw:6.2 EHB
11/6/1985 | 47:58.0 | 36.698 54.629 54 mb:4.5 ISC
11/24/1985 | 22:35.0 | 36.901 54.886 0 mb:4.7 ISC
3/26/1986 | 18:09.0 | 36.011 53.679 34 mb:4.6 ISC
12/26/1986 | 39:39.0 | 37.004 56.192 33 mb:4.5 ISC
1/13/1988 | 56:57.0 | 37.272 54.398 15 mb:4.9 EHB
9/13/1989 | 01:32.0 | 37.242 54.225 30 mb:5.1 EHB
2/16/1990 | 55:06.0 35.91 54.551 25 mb:4.8 EHB
8/18/1990 | 51:43.0 | 37.065 56.269 13 mb:4.9 EHB
10/31/1990 | 29:14.0 | 36.587 54.713 33 mb:4.3 ISC
11/25/1991 | 39:00.0 | 37.117 55.669 25 mb:4.7 EHB
1/25/1992 | 20:08.0 | 35.579 56.077 33 mb:4.7 ISC

9/9/1992 | 12:57.0 | 36.962 55.23 15 mb:4.9 EHB
6/19/1993 | 01:55.0 | 36.746 54.826 15 mb:4.5 EHB

7/9/1993 | 06:05.0 | 36.877 55.226 61 mb:4.1 1SC
7/13/1993 | 22:54.0 | 37.012 55.306 26 mb:4.6 1SC
10/18/1993 | 28:24.0 | 36.547 53.775 33 mb:4.5 ISC




Date Time Lat Lon Depth Mag Ref
3/15/1994 | 46:15.0 | 36.852 54.815 33 mb:4.4 ISC
6/4/1994 | 38:57.0 | 36.718 54.76 53 mb:4.7 ISC
7/11/1994 | 57:39.0 | 37.426 54.423 30 mb:4.7 EHB
7/12/1994 | 12:16.0 | 37.695 54.569 33 mb:4.5 ISC
7/23/1994 | 08:15.0 | 37.323 54.349 30 mb:4.7 EHB
11/23/1995 | 29:34.0 | 35.969 53.41 15 mb:4 EHB
12/30/1995 | 56:23.0 | 36.917 54.904 24 mb:4.3 ISC
2/17/1997 | 53:50.0 | 36.873 54.752 15 mb:4.2 EHB
9/16/1997 | 15:33.0 | 36.832 54.097 30 mb:4.4 EHB
11/3/1997 | 59:30.0 | 36.271 54.481 15 mb:4.5 EHB
1/24/1998 | 51:56.0 | 35.824 53.541 20 mb:4.1 EHB
12/10/1998 | 06:29.0 | 36.076 54.592 33 mb:4 ISC
8/10/1999 | 33:59.0 | 36.157 54.648 20 mb:4.4 EHB
11/19/1999 | 40:25.0 | 37.324 54.405 31 Mw:5.4 EHB
11/26/1999 | 27:23.0 | 36.953 54.896 10 Mw:5.3 EHB
12/9/1999 | 20:37.0 | 36.448 53.573 15 mb:4.5 EHB
6/4/2000 | 32:27.0 | 36.412 56.497 33 mb:4.4 ISC
7/3/2000 | 08:16.0 | 35.943 54.79 33 mb:4.1 ISC
8/16/2000 | 53:02.0 | 36.706 54.366 25 Mw:4.9 EHB
5/11/2001 | 45:59.0 37.11 56.149 30 mb:4.4 EHB
7/26/2001 | 35:14.0 37.59 55.16 33 mb:4.2 IDC
8/25/2001 | 31:13.0 36.88 55.33 18 ML:4.6 ISC
6/28/2002 | 27:29.0 | 36.153 54.048 33 mb:4.2 ISC
9/17/2002 | 06:00.0 36.9 54.67 33 mb:4.1 NEIC
11/27/2002 | 55:30.0 | 37.069 56.311 15 mb:4.1 EHB
3/12/2003 | 30:05.0 37.48 55.28 19 mb:4.1 ISC
3/30/2003 | 08:17.0 37.36 54.423 30 MS:4.7 1SC
3/7/2004 | 18:01.0 | 37.102 54.902 33 mb:4.3 ISC
3/24/2004 | 39:24.0 | 36.745 55.045 15 mb:4.4 EHB
3/27/2004 | 31:21.0 | 36.917 55.149 10 mb:4.1 ISC
4/13/2004 | 44:33.0 | 36.835 55.732 35 mb:4 ISC
6/4/2004 | 37:14.0 36.14 53.601 2 mb:4.1 ISC
9/2/2004 | 41:03.3 35.32 54.35 14 ML:4.1 IIEES
10/7/2004 | 46:15.2 37.4 54.58 17 ML:6.2 IIEES
10/7/2004 | 02:49.0 37.54 54.53 15 ML:4.1 IIEES
10/7/2004 | 21:02.0 37.55 54.69 14 ML:4.3 IIEES
10/8/2004 | 49:16.9 37.64 54.85 15 ML:4.2 IIEES
10/8/2004 | 45:48.8 37.39 54.53 15 ML:4.9 IIEES
10/16/2004 | 59:43.2 37.01 56.35 15 ML:4 IIEES
1/10/2005 | 47:25.8 37.38 54.58 15 ML:5.6 IIEES
8/26/2005 | 21:40.5 37.11 54.35 16 ML:4.2 IIEES
11/29/2005 | 57:03.0 37.59 54.69 15 ML:5 IIEES
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6/16/2006 | 12:56.1 37.46 54.05 14 ML:4.3 IIEES
11/11/2006 | 03:55.4 37.67 55.6 15 ML:4 IIEES
12/20/2007 | 20:03.1 36.62 54.93 16 ML:4.1 IIEES

1/6/2008 | 22:56.7 37.21 54.57 17 ML:4.4 IIEES
3/18/2008 | 56:47.4 37.04 55.54 14 ML:4.1 IIEES
5/15/2008 | 22:08.0 36.93 55.33 7 ML:4.1 IIEES
8/23/2009 | 51:21.2 37.34 54.1 14 ML:4 IIEES
9/29/2009 | 32:04.5 36.87 55.38 14 ML:4 IIEES

3/4/2010 | 24:22.6 37.39 54.3 18 ML:4.5 IIEES
8/27/2010 | 23:48.0 35.46 54.49 14 ML:5.9 IIEES
8/28/2010 | 29:03.9 35.47 54.47 15 ML:5.2 IIEES

2/8/2011 | 24:19.8 36.56 55.74 10 ML:4.3 IIEES
8/11/2011 | 32:17.2 36.56 54.81 8 ML:4.7 IIEES
2/29/2012 | 22:55.3 37.18 54.53 14 ML:4.3 IIEES
12/19/2012 | 52:41.3 37.11 54.62 26 ML:4.1 IIEES
3/21/2013 | 37:04.7 36.19 53.69 14 ML:4.8 IIEES
7/24/2013 | 51:55.2 36.07 53.47 18 ML:4.3 IIEES
7/27/2013 | 39:09.0 36.92 56.09 18 ML:4 IIEES
3/31/2014 | 10:22.1 37.37 54.03 14 ML:4.1 IIEES
6/13/2014 | 12:25.2 37.04 55.12 14 ML:4.3 IIEES

9/6/2014 | 34:22.1 36.55 54.78 17 ML:4.6 IIEES

9/7/2014 | 12:55.9 36.56 54.83 16 ML:4.4 IIEES
12/5/2014 | 49:29.8 36.96 53.95 15 ML:4 IIEES

1/5/2015 | 43:33.8 37.18 54.52 15 ML:4.2 IIEES

3/2/2015 | 12:47.6 36.29 54.19 17 ML:4 IIEES
8/17/2015 | 36:00.9 | 36.348 55.284 6 ML:4.3 IIEES
8/24/2015 | 23:459 | 36.861 55.151 15 ML:4 IIEES
9/15/2015 | 35:49.8 | 37.322 54.352 17 ML:4.7 IIEES
12/2/2016 | 29:51.0 | 36.767 54.889 15 ML:4 IIEES
12/27/2016 | 56:19.6 | 36.997 55.871 6 ML:4.6 IIEES
3/12/2017 | 08:10.5 | 36.708 54.926 17 ML:4 IIEES
4/22/2017 | 37:40.8 | 37.287 54.466 16 ML:4 IIEES
6/22/2017 | 00:19.7 | 36.165 53.96 15 ML:4.4 IIEES
8/22/2017 | 49:52.4 | 36.848 55.272 15 ML:4.3 IIEES
2/17/2018 | 32:12.6 | 36.797 55.341 15 ML:4.2 IIEES
3/18/2018 | 53:14.9 | 36.797 55.314 15 ML:4.5 IIEES

7/6/2018 | 57:21.8 | 36.079 54.835 14 ML:4.4 IIEES
8/10/2018 | 00:48.3 | 36.709 55.018 14 ML:4.2 IIEES
8/16/2018 | 41:51.0 | 36.843 55.216 15 ML:4.7 IIEES




doir o sladdil; Jgas

Label Date Mw Date Mw Date Mw
100 1/25/1992 4.8 6/4/2000 4.4 5/15/1982 4.6
23 4/1/1953 4 8/22/1955 5.1 2/16/1990 5
21 2/12/1953 7.7 11/28/1965 4 8/24/1953 4.8
13 4/18/1942 4.5 2/8/2011 4.6 12/10/1998 4

3 7/3/1924 5.2 2/14/1971 5.7 8/10/1999 4.4
4 4/14/1928 5.2 8/17/2015 4.6 11/3/1997 4.6
27 7/24/1953 4.7 11/26/1974 4.3 1/9/1982 4.2
22 2/13/1953 4.5 7/11/1953 4.5 12/22/0856 7.9
11 4/6/1939 5.6 7/3/2000 4.1 3/2/2015 4.4

148 8/27/2010 5.9 4/5/1944 4.7 6/28/2002 4.2
134 9/2/2004 4.5 7/6/2018 4.7 6/22/2017 4.7
182 06/26/1808 6.6 5/7/1965 4.7 4/15/1935 5

11/10/1967 5.2
3/26/1986 4.7
3/21/2013 5
2/5/1982 4.6
6/4/2004 4.1
7/24/2013 4.6
9/29/1962 4.9
11/23/1995 4
1/24/1998 4.1
12/12/1968 5.1
I =N e R e

Label Date Mw Date Mw Date Mw
90 7/8/1985 4.8 7/23/1980 5 10/24/1964 4
176 02/05/1127 6.8 5/4/1956 4.8 6/13/2014 4.6

9 4/17/1935 4.6 10/16/2004 4.4 8/11/1963 4.4
65 2/23/1972 4.7 11/27/2002 4.1 7/21/1962 4.9
177 08/16/1301 6.7 8/18/1990 5.1 5/2/1977 5.4

6 5/20/1932 5.6 04/28/1883 5.8 9/9/1992 5.1

7 4/11/1935 7.6 12/26/1986 4.6 9/23/1983 4.4
19 5/20/1952 5.6 7/27/2013 4.4 4/4/1970 4
53 5/19/1968 4.7 5/11/2001 4.4 9/29/2009 4.4
16 9/26/1947 4.9 7/20/1950 4.8 6/27/1985 4.4
63 3/16/1971 5 9/3/1977 4.7 8/25/2001 4.9
51 8/6/1967 4.6 4/13/2004 4 8/22/2017 4.6

109 12/30/1995 4.3 12/6/1965 4 7/9/1993 4.1
117 11/26/1999 5.3 12/27/2016 4.9 8/22/1985 4.3
105 3/15/1994 4.4 10/2/1979 4.4 8/9/1981 5.1




Label Date Mw Date Mw Date Mw
110 2/17/1997 4.2 3/11/1974 4.1 8/24/2015 4.4
126 9/17/2002 4.1 6/26/1958 4.9 7/24/1953 4.5
14 4/5/1944 5.7 7/7/1956 5.1 12/3/1964 5.2
56 1/26/1969 4.8 11/25/1991 4.8 2/17/2018 4.6
45 12/1/1964 4.7 6/8/1979 4.4 1/7/1983 4.2
24 4/18/1953 5 3/18/2008 4.5 9/25/1969 5.4
121 8/16/2000 4.9 5/24/1962 4 1/2/1903 5.4
20 10/9/1952 5.1 6/15/1984 4.4 8/1/1984 4.3
69 4/16/1976 4.3 11/12/0874 6 8/11/2011 4.9
35 9/5/1961 4 12/09/1463 5.3 12/8/1962 5.2
54 7/29/1968 5 07/06/1436 5.3 9/6/2014 4.9
68 1/31/1976 4.2 09/16/1498 6.5 6/19/1993 4.6
104 10/18/1993 4.6 11/5/1949 5.6 12/2/2016 4.4
50 2/3/1967 4.3 7/30/1970 5 3/12/2017 4.4
118 12/9/1999 4.6 2/25/1970 5.2 3/24/2004 4.4

2 10/24/1917 5.6 6/9/1957 4.9 9/3/1979 4.3
111 9/16/1997 4.4 4/26/1928 5.2 8/10/2018 4.6
159 12/5/2014 4.4 3/12/2003 4.1 11/9/1977 5.1
130 3/7/2004 4.3 7/26/2001 4.2 12/20/2007 4.5
59 4/3/1970 5.2 5/4/1940 4.2 5/11/1984 5.1
152 12/19/2012 4.5 11/11/2006 4.4 7/28/1962 5.1
180 05/08/1470 5.5 7/8/1962 4.9
138 8/26/2005 4.6 10/31/1990 4.3
74 3/2/1978 4.7 07/11/1890 7.2
160 1/5/2015 4.6 01/15/1898 5.3
151 2/29/2012 4.6
143 1/6/2008 4.7
79 4/27/1981 4.1
139 11/29/2005 5.2
70 6/1/1976 4.4
135 10/7/2004 6.1
137 1/10/2005 5.6
64 10/15/1971 54
168 4/22/2017 4.4
34 10/6/1958 54
106 7/11/1994 4.8
129 3/30/2003 5.2
116 11/19/1999 5.4
10 9/8/1935 4.9
94 1/13/1988 5.1
164 9/15/2015 4.9




Label Date Mw Date Mw Date Mw
107 7/23/1994 4.8
95 9/13/1989 5.4
147 3/4/2010 4.8
36 3/19/1962 4.9
145 8/23/2009 4.4
156 3/31/2014 4.5
140 6/16/2006 4.6




Abstract

Structural conditions are one of the most important and influential factors on the dynamic
Structural conditions are one of the most important and influential factors on the dynamic
response of the site. The local conditions of the site have a significant effect on all the
important characteristics of a powerful land movement, including amplitude, frequency,
and duration, meaning that the characteristics of an earthquake, depending on the physical
and dynamic characteristics of the site, can be amplified or deamplified at certain
frequencies. In 1331, an earthquake 5.5 occurred in the village of Torud and 135
kilometers south of Shahrud, causing great damage and killed nearly a thousand people,
which illustrates the significance of this study for Shahrood. In this study, an earthquake
in bedrock level is required for ground response analyze there fore, the earthquake
parameters are obtained using probablitic risk analysis for different return periods and the
related earthquake are generated artificially. The risk analysis for the return period is 100
years, 475 years, 975 years, 2475 years and 10,000 years. And, using the risk analysis
spectrum, five earthquake records have been generated. Using a database of geotechnical
experiments in Shahrood, 2 different types for soil profile were considered and then the
site response analysis was done in a linear way. The results of the risk analysis indicate
that the specific range of the site in this study for the return period of 475 years is 89% of
the range of the 2800 regulation range. The results of the analysis of the site response
show that the acceleration of the earth's surface relative to the bedrock acceleration is
about 70% for the acceleration of the bedrock, but in other parts of the earth's acceleration,
relative to the acceleration of the bedrock for the return period of 100 years, 475 years
and 975 The year will increase by about 5%, but will decrease by about 12% for the period
of 2475 years and 10,000 years.

Key words: Probabilistic risk analysis, Site specificity, Site response analysis,
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