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January 1, 1900

Date(m/d/y)
1/2/1903
10/24/1917
7/3/1924
7/22/1927
4/14/1928
5/20/1932
3/5/1935
4/11/1935
4/11/1935
4/12/1935
4/12/1935
4/12/1935
4/12/1935
4/12/1935
4/12/1935
4/13/1935
4/17/1935
4/6/1939
4/18/1942
4/5/1944
4/5/1944
11/5/1949
2/14/1950
11/13/1951
5/20/1952
10/9/1952
2/12/1953
2/13/1953
4/18/1953
7/11/1953
7/24/1953
7/24/1953
8/24/1953
7/2/1957
7/9/1957

OLlaold d3d) wy s

Center City: Damghan (36.166, 54.349)
Circular Search Earthquake Catalogue Search with following parameters:
Order by: Date, Ascending Found: 112

This search was done on 2008/02/11

UTC.Time
0:07:15
11:00:00
8:18:50
3:54:54
13:16:33
19:16:11
10:26:00
23:14:00
23:59:19
0:11:14
0:33:39
1:06:35
12:44:30
20:24:00
22:31:48
2:29:02
13:36:35
4:08:08
6:10:00
18:06:02
18:29:30
15:05:44
0:06:07
14:01:56
0:00:00
19:12:19
8:15:00
4:36:28
6:22:34
15:25:08
5:30:56
16:29:30
16:29:31
3:45:00
9:09:00

Local.Time
3:37:15
14:30:00
11:48:50
7:24:54
16:46:33
22:46:11
13:56:00
2:44:00
3:29:19
3:41:14
4:03:39
4:36:35
16:14:30
23:54:00
2:01:48
5:59:02
17:06:35
7:38:08
9:40:00
21:36:02
21:59:30
18:35:44
3:36:07
17:31:56
3:30:00
22:42:19
11:45:00
8:06:28
9:52:34
18:55:08
9:00:56
19:59:30
19:59:31
7:15:00
12:39:00

Lat.

36.5
36.94
35.5
35.2
35.5
36.5
35.94
36.36
36.48
36

36

36

36
36.3
36.3
36
36.3
35.45
35.3
36.7
36
37.16
36.87
35.89
36.6
36.65
35.39
35.6
36.83
35.9
36.8
35.5
36
36.2
36

16:47
Lon. D.
549 25
54.31
55
542 33
55
53.5
53.06
53.32
53.21 33
53.1 89
52.8 17
53.5 53
534 43
555
535 12
53.5 40
53.5
54.56
55 12
545 13
548 12
55.16 33
55.26 94
53.17 69
534 12
54.33
55.08 10
54.7
5441 12
55.1
55.4
55
54.5
52.7
52.7

Radius: 150

Mag.
Mw:5.5*
Mw:5.6
mb:5
mb:6.5
M:5.2
Mw:5.7
Mw:6
mb:6.8
mb:4.7
Mw:5.7
Mw:5.7
Mw:5.8
Mw:5.8
mb:4.5
Mw:5.5
Ms:5.4
mb:4.5
Mw:5.7
M:4.5
mb:5.4
M:4.7
Mw:5.7
Mw:5.2
M:4.5
Mw:5.7
Mw:5.2
mb:6.9
M:4.5
mb:4.8
M:4.5
M:4.5
M:4.7
mb:4.7
M:5
M:4.5

Magnitude (Min):4.5

Ref.
MEA
AMB
ISS
BER,M
ISS
MEA
AMB
AMB
NAB
MEA
MEA
MEA
MEA
ISS
MEA
MEA
ISS
NOW
CCP
BER,M
CCp
NAB
NOW
NOW
ULM
NOW
A28
CP
BER,M
CP
CP
CP
STR
PT
PT

Region

Shahrud, Semnan P.

West of Aq Qaleh, Golestan P.
South of Shahrud, Semnan P.
South-East of Semnan, Semnan P.
South of Shahrud, Semnan P.

South of Behshahr, Mazandaran P.
South of Pol-E-Sefid, Mazandaran P.
South of Neka, Mazandaran P.

East of Sari, Mazandaran Province
South of Pol-E-Sefid, Mazandaran P.
North of Firuzkuh, Tehran Province
South-East of Pol-E-Sefid, Mazand...
South-East of Pol-E-Sefid, Mazand..
South of Behshahr, Mazandaran P.
South of Behshahr, Mazandaran P.
South-East of Pol-E-Sefid, Mazand..
South of Behshahr, Mazandaran P.
South-East of Damghan, Semnan P.
South of Shahrud, Semnan Province
South of Gorgan, Golestan Province
South-East of Damghan, Semnan P.
Azadshahr, Golestan Province
South-East of Ramian, Golestan P.
South-East of Pol-E-Sefid, Mazand..
Neka, Mazandaran Province
South-West of Gorgan, Golestan P.
South-East of Shahrud, Semnan P.
South-East of Damghan, Semnan P.
Gorgan, Golestan Province
South-East of Shahrud, Semnan P.
South-East of Ramian, Golestan P.
South of Shahrud, Semnan Province
South-East of Damghan, Semnan P.
South of Babol, Mazandaran

North of Firuzkuh, Tehran Province
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

1/16/1958
6/17/1958
6/25/1958
10/6/1958
3/8/1959
7/8/1962
7/28/1962
12/8/1962
12/1/1964
12/3/1964
5/7/1965
10/3/1966
8/6/1967
9/2/1967
11/10/1967
12/10/1967
5/19/1968
7/29/1968
12/12/1968
1/26/1969
9/25/1969
1/27/1970
4/3/1970
2/14/1971
3/16/1971
8/9/1971
10/15/1971
2/23/1972
8/8/1972
2/15/1973
11/5/1974
11/6/1975
5/2/1977
11/9/1977
3/2/1978
8/9/1981
2/5/1982
5/15/1982
5/11/1984
7/8/1985

2:25:00
16:55:00
1:14:02
9:29:22
14:49:00
9:02:00
9:02:00
9:02:54
8:21:53
22:32:38
1:03:05
17:05:08
20:40:13
8:02:09
2:50:52
10:52:50
16:49:50
16:03:43
18:54:47
2:25:53
15:25:29
14:05:52
20:53:54
16:27:34
5:28:10
2:54:38
14:19:32
23:13:47
0:44:55
15:13:09
20:02:19
4:09:32
15:17:49
11:20:33
11:42:16
13:08:16
23:37:12
17:36:08
9:58:51
17:02:35

oLl > d3d) wy

5:55:00
20:25:00
4:44:02
12:59:22
18:19:00
12:32:00
12:32:00
12:32:54
11:51:53
2:02:38
4:33:05
20:35:08
0:10:13
11:32:09
6:20:52
14:22:50
20:19:50
19:33:43
22:24:47
5:55:53
18:55:29
17:35:52
0:23:54
19:57:34
8:58:10
6:24:38
17:49:32
2:43:47
4:14:55
18:43:09
23:32:19
7:39:32
18:47:49
14:50:33
15:12:16
16:38:16
3:07:12
21:06:08
13:28:51
20:32:35

36.5
36.21
36.27
37.41
36.49

36.6

36.6
36.55

36.8

36.8
36.17

35.8

36.9
36.71

36
36.19
36.61
36.72

35.8
36.73
36.71
36.86
37.06
36.55
36.88

36.2
37.33
36.21
36.51
36.88
36.22
35.99
36.99

36.7
37.18
36.85
36.12
35.47
36.61
36.27

53
52.76
52.8
54.47
52.78
54.8
54.8
54.79
54.57
55.34
54.82
53.44
54.94
54.95
53.89
53.69
53.35
53.85
53.49
54.48
55.12
55.14
54.69
55.68
54.98
52.75
54.58
53.45
52.76
53.28
52.92
53.14
55.26
54.99
54.46
55.21
53.67
54.07
54.93
53.71

111

11
15
33
33
62
14
33
36

5
19
22
14
27
10
32
31
26
15
33
30
41
73
42

15

6
15
33
58
15
33
15
25
33

M:4.6
mb:4.5
M:5
Mw:5.5
mb:5
M:4.9
Mw:5.1
Mw:5.3
mb:4.6
mb:5
mb:4.6
mb:4.9
mb:4.5
mb:5.1
mb:5
mb:5
mb:4.6
mb:4.8
mb:4.9
mb:4.7
mb:5.1
mb:5.1
mb:5
Mw:5.7
M:5
mb:5.2
mb:4.6
mb:4.6
mb:4.8
M:4.5
mb:4.6
mb:4.6
mb:5.1
mb:4.9
mb:4.6
mb:4.9
mb:4.5
mb:4.5
mb:4.9
mb:4.7

PT
NOW
NOW
NOW
NOW
CCP
MEA
BE
ISC
IsC
ISC
ISC
ISC
IsC
ISC
ISC
ISC
ISC
ISC
BE
ISC
ISC

BE
ISC
BE
ISC
ISC
ISC
ISC
BE
ISC
BE
ISC
ISC
BE
ISC
BE
BE
ISC

Sari, Mazandaran Province
South-West of Qaemshahr, Mazand..
South of Qaemshahr, Mazandaran .
North of Aq Qaleh, Golestan
Qaemshahr, Mazandaran Province
North-West of Shahrud, Semnan P..
North-West of Shahrud, Semnan P.
North-West of Shahrud, Semnan P.
East of Gorgan, Golestan Province
South-East of Ramian, Golestan P.
South-West of Shahrud, Semnan P.
North of Semnan, Semnan Province
Ali Abad, Golestan Province

South of Ali Abad, Golestan
South-West of Damghan, Semnan P.
West of Damghan, Semnan Province
Neka, Mazandaran Province
Bandar-e gaz, Golestan Province
North of Semnan, Semnan Province
Gorgan, Golestan Province

South of Ramian, Golestan Province
South of Ramian, Golestan Province
East of Aq Qaleh, Golestan Province
North-East of Shahrud, Semnan P.
East of Ali Abad, Golestan Province
West of Pol-E-Sefid, Mazandaran P.
North-East of Aq Qaleh, Golestan P.
East of Pol-E-Sefid, Mazandaran P.
Babol, Mazandaran Province
Caspian Sea, North of Neka
North-West of Pol-E-Sefid, Mazand..
South of Pol-E-Sefid, Mazandaran P.
East of Ramian, Golestan Province
North of Shahrud, Semnan Province
North of Aq Qaleh, Golestan

South of Ramian, Golestan Province
East of Pol-E-Sefid, Mazandaran P.
East of Semnan, Semnan Province
North of Shahrud, Semnan Province
South-East of Behshahr, Mazand.. .

oliyixSy pele wolg odwl o157 ol_iix_ild



January 1, 1900 Gl s I3y wy =

76 10/29/1985 13:13:41 16:43:41 36.68 54.77 15 Mw:6.1 BE South of Ali Abad, Golestan
77 10/29/1985 13:42:13 17:12:13 36.51 54.73 60 mb:4.6 ISC West of Shahrud, Semnan Province
78 10/29/1985 13:49:20 17:19:20 36.58 5459 33 mb:4.7 ISC South-East of Gorgan, Golestan P.

79 10/29/1985 14:23:05 17:53:05 36.9 54.890 13 Mw:6.2 BE Ali Abad, Golestan Province
80 11/6/1985 19:47:58 23:17:58  36.69  54.62 54 mb45 ISC South-East of Gorgan, Golestan P.
81 11/24/1985 1722555 20:52:35 369  54.88 mb:4.7  ISC Ali Abad, Golestan Province
82 3/26/1986 15:18:09 18:48:09 36.01 53.67 34 mbi4.6 ISC South-East of Pol-E-Sefid, Mazand..
83 1/13/1988 5:56:57 9:26:57 3727 5439 15 mb:49  BE North of Aq Qaleh, Golestan
84 9/13/1989 7:01:32 10:31:32 3724 5422 30 mb:5.1 BE North-West of Aq Qaleh, Golestan P.
85 1/20/1990 1:27:12 4:57:12 359 5297 30 Mw:6 BE South of Pol-E-Sefid, Mazandaran P.
86 1/20/1990 2:15:07 5:45:07  35.98 5329 42 mb:4.6 ISC South-East of Pol-E-Sefid, Mazand..
87 2/16/1990 5:55:06 9:25:06  35.91 5455 25 mb:4.8 BE South-East of Damghan, Semnan P.
88 4/21/1990 21:57:52 1:27:52 3612 53.09 28 mb:45 ISC Pol-E-Sefid, Mazandaran P.
89 5/29/1991 15:15:21 19:45:21  36.23 5323 33 mbi45 ISC North-East of Pol-E-Sefid, Mazand..
90 8/23/1991 22:14:21 2:44:21 35.99 53.27 42 mb:5 ISC South-East of Pol-E-Sefid, Mazand..
91 9/9/1992 17:12:57 21:42:57 3696 5523 15 mb:49  BE Ramian, Golestan P.
92 9/22/1992 14:05:56 17:35:56  36.29 5272 35 mb:5.1 BE South-West of Qaemshahr, Mazand..
93 6/19/1993 17:01:55 21:31:55  36.74 54.82 15 mb:4.5 BE South of Ali Abad, Golestan P.
94 6/30/1993 23:05:37 3:35:37  35.17 53,55 25 mb:4.6 BE South-East of Semnan, Semnan P.
95 7/13/1993 14:22:54 18:52:54  37.01 55.3 26 mbi4.6  ISC East of Ramian, Golestan P.
96 10/18/1993 1:28:24 4:58:24 3654 53.77 33 mb:i4.5 ISC South-East of Behshahr, Mazand..
97 6/4/1994 10:38:57 15:08:57 36.71 54.76 53 mb:4.7 ISC South-West of Ali Abad, Golestan P.
98 7/11/1994 20:57:39 1:27:39 3742 5442 30 mb:4.7 BE North of Aq Qaleh, Golestan P.
99 7/23/1994 7:08:15 11:38:15 37.32 5434 30 mbi4.7 BE North-West of Aq Qaleh, Golestan P.

100 2/17/1997 22:53:50 2:23:50 36.81 54.67 33 Mb:47 USGS East of Gorgan, Golestan P.

101 8/26/1997 0:44:49 5:14:49 3654 53.07 33 Mb:45 USGS  Sari, Mazandaran P.

102 9/16/1997 12:15:32 16:45:32 36.92 541 33 Mb:4.8 USGS Bandar-e torkaman, Golestan P.
103 11/3/1997 6:59:30 10:29:30 36.33 5446 33 Mb:4.8 USGS  North-East of Damghan, Semnan P.

104 3/13/1999 4:30:15 8:00:15 35.38 5346 33 Mb:4.5 USGS  South of Semnan, Semnan P.

105 8/10/1999 19:33:59 0:03:59 3624 54.65 33 Mb:45 USGS  East of Damghan, Semnan P.

106  11/19/1999 4:40:24 8:10:24 3734 5442 32 Mb:b.1  USGS  North of Aq Qaleh, Golestan P.

107 11/26/1999 4:27:24 7:57:24 36.84 54.82 33 Mb:5.2 USGS  Ali Abad, Golestan Province

108 12/9/1999 22:20:29 1:50:29 36.66 55.15 33 Mb:4.8 USGS South of Ramian, Golestan P.

109 8/16/2000 12:52:46 17:22:46 3659 5456 33 ML:4.7 IIEES  South-East of Gorgan, Golestan P.
110 10/7/2004 21:46:15 1:16:15 3735 5456 15 ML:6 IIEES  North-East of Aq Qaleh, Golestan P.

111 10/8/2004 13:45:47 17:15:47 37.46 5466 15 ML:4.9 IIEES North-West of Gonbad-e kavus, Gol.
112 1/10/2005 18:47:25 22:17:25  37.38 5458 15 ML:5.6  IIEES North-East of Aq Qaleh, Golestan P.
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: (Earthquake Risk Reduction, D.J.Dowrick) .ccul oo MW @ Lo 55 Joe,d awg ooy ()55 MS a5 g g0 o™

2.13 + £ Ms Ms <53
Mw = 1940 — JATO9 —5.07Ms 53 = Mg <68
0.03 + M Ms > 6.8

(L) Jo5 sk slie 2 a5 soleitig sledgosd 51 Ol (o0 00l &5 gl I3l (om0 2 0dle daiizr y sl MINAX (0,51 sy g

ol 00 48,5 IS dcgazmo (pl 10 Jgl Jge,8 45 098 oo 0 Ll LSl 5l digas g0 s 5 48 . 0,8 eoliiwl amans |, Mmax 5l o,

functionl: Mw = 0.91 Ln (0.37 L) +3.66
function2: Mw = (Log(0.37L) +4.1)/0.804
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(LS8 1 LS1) b sl dninn luogas -

Line source 1 (LS1)
Total Length: 120 km
Minimum distance from site Rmin= 66.8 km
Length of each segment: 30 km
Maximum Magnitude in database= 6.2
Maximum Magnitude in function=0.91 Ln (0.37 L )+3.66=7.1
M (max) =6.8
Segment 1= 30 km , R11=73.3 km
Segment 2= 30 km , R12=92.1 km
Segment 3=30 km , Ri13=111.8 km

Segment 4=30 km , R12=128.0 km

Line source 2 (LS2)

Total Length: 160 km

Minimum distance from site Rmin = 42.5 km
Length of each segment: 32 km

Maximum Magnitude in database= 6.8
Maximum Magnitude in function=7.4

M (max) =¢,A

Segment 1=32 km , Ri1=43.0 km
Segment 2=32 km , R2=54.8 km
Segment 3=32km , Rs=77.3km
Segment 4=32km , R4=101.0 km

Segment 5=32 km , Rs=132.7 km

EETRTRIRPRCRRNINP .
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Line source 3 (LS3)

Total Length: 39 km

Minimum distance from site Rmin= 61.4 km
Length of each segment: 13 km

Maximum Magnitude in database= 6.1
Maximum Magnitude in function= 6

M (max)=6.1

Segment 1=13 km , Ri1=68.9 km

Segment 2= 13 km , R2=82.0 km

Segment 3= 13 km , R3=94.5 km
Line source 4 (L.S4)

Total Length:50 km

Minimum distance from site Rmin = 98.2 km

Length of each segment: 25 km

Maximum Magnitude in database=6.8

Maximum Magnitude in function= 6.3

M (max)=6.8

Segment 1: 25 km , R1=136.1 km

Segment 2: 25 km , R2=109.6 km

Line source 5 (LS5)
Total Length: 100 km
Minimum distance from site Rmin= 39 km
Length of each segment: 20 km
Maximum Magnitude in database= 6

Maximum Magnitude in function= 6.9
M (max) =6.8

Segment 1: 20km , Ri1=47.6 km
Segment 2: 20 km , R2=66.1 km

Segment 3: 20 km , Rs3=85 km

Segment 4: 20 km , R4=104.5 km

EETTETRURPRIWENITITeN .
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Segment 5: 20 km , Rs=125.2 km
Line source 6 (L.S6)

Total Length: 75 km

Minimum distance from site Rmin=73.2 km
Length of each segment: 25 km

Maximum Magnitude in database= 6
Maximum Magnitude in function= 6.7

M (max) =6.5

Segment 1: 25 km , R11=83.8 km

Segment 2: 25 km , R12=106.1 km

Segment 3: 25 km , R13=126.5 km

:(ASA G AS1) b sb doinr Oluogas —
Area source 1 (AS1)
Total area : 2205 kmz
Minimum distance from site Rmin=43.6 km
Maximum Magnitude in database= 5.7
Maximum Magnitude in function= 6.9
M (max)=6

Specifications of each sub-area:

Sub-area 1: A1=441 km2z R21=57.4 Km
Sub-area 2: A2= 441 kmz R42=78.5 Km
Sub-area 3: As=441 kmz  R43=100 Km
Sub-area 4: Aa= 441 kma2 R44=120.9 Km
Sub-area 5: As= 441 km2 R44=142.1 Km

Area source 2 (AS2)

Total area : 2400 kmz

Minimum distance from site Rmin=88.1 km
Maximum Magnitude in database=6.9
Maximum Magnitude in function=7.1

M (max)=6.9

Specifications of each sub-area:

Sub-area 1: A1=400 kmz R1=106.2 Km
Sub-area 2: A2=400 km2  R2=100.3 Km
Sub-area 3: A3=400 km2  R3=98 Km
Sub-area 4: As=400 kmz  R4=99.9 Km
Sub-area 5: As=400 km2  Rs5=105.6 Km

O L dx 5 g Pﬁ_l_c N Lr_o}hul
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Sub-area 6: A7=400 km2z Re=114.5 Km

Area source 3 (AS3)

Total area : 3264 kmz

Minimum distance from site Rmin=124.3 km
Maximum Magnitude in database= 6.8
Maximum Magnitude in function= 6.8

M (max)=6.8

Specifications of each sub-area:

Sub-area 1: A1=544 kmz Ri1=135.7 Km
Sub-area 2: A2=544 kmz2 R2=136.8 Km
Sub-area 3: A3=544 kmz R3=159.3 Km
Sub-area 4: Aa=544 kmz2 R4=161.7 Km
Sub-area 5: As=544 kmz Rs=182.4 Km
Sub-area 6: As=544 kmz Rs=186.8 Km

Attenuation expression for Iran (Zare, Bard, Ghafury-Ashtiany _1999):
Log PGA=a*Mw + b*R - d *Log R + Ci *Si + ¢*p

Horizontal: D=1 , p=0orl , 0=0.394, a=0.322 , b=0.0004 , C1=-0.688

Vertical: D=1 , p=0orl , o0=0.352, a=0.322 , b=0.0003 , C2=-0.828
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January 1, 1900

199 (o0 dmwlxo 3§ O y0aPGA (ol 32 Gl abold g 55 (g oud (paaad polio 49 dzgi b ( DSHA) S 9y 30—

source | Rmin M PGA PGA PGA,wiTHO PGA,WITHO
(KM) (Horizontal) (Vertical) (Horizontal) (Vertical)
LS1 66.8 | 6.8 0.04g 0.03g 0.11g 0.8g
LS2 42.5 6.8 0.07g 0.05g 0.18g 0.12g
LS3 61.4 | 6.1 0.03g 0.02g 0.07g 0.05g
LS4 98.2 6.8 0.03g 0.02g 0.07g 0.05g
/,———~\\ /'——_§\\

LS5 39 | 68 0.08g 0.06g (\ 0.20g /) (\ 0.13g )
LS6 | 732 65 0.03g 0.02g “0.08g : 0.058 :
AS1 43.6 6 0.04g 0.03g 0.10g 0.06g
AS2 88.1 6.9 0.04g 0.03g 0.09g 0.06g
AS3 | 1243 | 6.8 0.02g 0.02g 0.06g 0.04g

PGA(H)=0.2-g
PGA(V)=0.\Yg
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D9 (o0 dmwlxo )z b a3 ) s b (PSHA) Yol Jhgy y0 -

el gaiy oy 55 9550 (slb daiir Sliogas

source | Lislw clewss | Lkm)or AL(km)or | F(R)*AR
A(km2) AA(km2)
LS1 4 120 30 1/4
LS2 5 160 32 1/5
LSY 3 39 13 1/3
LS¥ 2 50 25 1/2
LSH 6 1.0 20 1/0
LSs 3 75 25 1/3
AS1 5 2205 441 1/5
ASY 6 2400 400 1/6
ASY 6 3264 544 1/6
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Jis! J&s &6

i) 5 S alay

‘I:n ( hdmber of E.Q. of magnitude M or

U1
~NJ

greater)
N
(9]

\

Gutenberg Richter

y=-1.7254x +12.23
R?=0.9888

T T ) oo
5 6 7
Magnitude

sl Y= 17258 41223 abal, ol e, ool 4 as0 o lis M e 1, LI(N) YU loses

N = e—1.725M+12.23

Dol e plis Jle ;o N ly ualgsu [T

Ln ( number of E.Q. of magnitude M or

Gutenberg Richter
N\
4 -
y =-1.7254x + 7.6048
24 R?=0.9888 4
g 0 L] L] 1 A
b | 6 7
22 -
@
o4 7 .
b b
6 4 :
-8 -
1
-10 -
Magnitude
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A e O Lo g eyl (6t 13l )0 45 098 oo ala>Dlo

o oy polie (plo,bgd 45 0ed CB3 I ,5] Cewdy Ho Wb atdl cily 1) et mhaw o b dsi> Job o Jlo o N )l o jslaien

YW

)l ablaie IS (sl yiie) SmsS alal, S 18,5 Sl 0w azrei L
Mo=4.5 , M max=yY
Average Rate of occurrence:
v=N(4.5)-N(7)=87.13860394-1.67657961 =85.97 = 0.84 peryear

v=N/y(4.5)-N/y(7)=0.853-0.011 = 0.84

F(M) = clx*plxe B1(M-mo)

1 1
~ 1 _ e-BL(Mmax—Mo) | — g-1725(7—45)

C = 1.01

 Jloisl gl -
F(M)= 1.01* 1.725 % ¢~ 1725 (M-45)

F(M) = 1.74 % g— 1.725 (M-4.5)

AM = - B

45<M<5.0 Mmido=4.75
50<M<55 Mnida1=5.25
55<M<6.0 Mnid2=5.75
6.0<M<6.5 Mmids=6.25
6.5<M<7.0 Mmidsa=6.75

EETPRRIRPRCRININPITN
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P (Mmidi — AM/2 < M < Mmidi — AM/2) = f1(M midi). AM

P(45 < M < 5|EQ) =f1(Mmid0) x AM =
f1(4.75) * 0.5 =1.802 * e~1725(475=-4) 4 0.5 = 0.568

PA5<M<50|EQ)=f1(Mmid0) = AM =0.568
P(B.0<M<55|EQ)=f1(Mmidl) = AM =0.240
PB5<M<6.0|EQ)=f1(Mmid2) = AM =0.101
P6.0<M<65|EQ)=f1(Mmid3) = AM =0.043
P65<M<7.0|EQ)=f1(Mmid4) ~ AM =0.018

2if1(Mypiq ;) * Am = 1.0

Magnetude Probability Density Function
1.2

'K
B

e\

0.2

F1(M)
o
/

4.5 5 5.5 6 6.5 7 7.5
Magnetude
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DS (o0 plil 1y 5 ol o dedlir 2 6l 0 >

{(LS1) ) aoien

Ground motion estimation:
Attenuation expression for Iran (Zare, Bard, Ghafury-Ashtiany _1999):

Log PGA=a*Mw + b*R - d *Log R + Ci *Si + ¢*p

Horizontal: D=1 , p=0orl , ¢=0.394 , a=0.322 , b=-0.0004 , C1=-0.688
Vertical: D=1 , p=0orl , 06=0.352,a=0.322 , b=-0.0003, C2=-0.828
(S adlgo gl LS andis Swoals polic Jguo
R(Km) 73.3 92.1 | 1118 | 128
(M mid) | Log (PGA) | PGA (g) | Log(PGA) | PGA (g) | Log(PGA) | PGA(g) | Log(PGA) | PGA (g)
475 -1.05292 | 0.009024 -1.1596 | 0.007059 -1.25166 | 0.00571 -1.31691 | 0.004914
5.25 -0.89192 | 0.013074 -0.9986 | 0.010227 -1.09066 | 0.008273 -1.15591 | 0.007119
5.75 -0.73092 | 0.018941 -0.8376 | 0.014816 -0.92966 | 0.011986 -0.99491 | 0.010314
6.25 -0.56992 | 0.027441 -0.6766 | 0.021465 -0.76866 | 0.017365 -0.83391 | 0.014942
6.75 -0.40892 | 0.039756 -0.5156 | 0.031098 -0.60766 | 0.025158 -0.67291 | 0.021648
:‘503.0.2 4.6.‘3.0
R(Km) 73.3 92.1 111.8 128
(M mid) | Log (PGA) | PGA (g) Log (PGA) | PGA (g) Log (PGA) | PGA (g) Log (PGA) | PGA (g)
4.75 -1.18559 | 0.006649 -1.29039 | 0.005223 | -1.38048 | 0.004245 -1.44411 | 0.00367
5.25 -1.02459 | 0.009632 -1.12939 | 0.007567 | -1.21948 | 0.00615 -1.28311 | 0.003666
5.75 -0.86359 | 0.013955 -0.96839 | 0.010963 | -1.05848 | 0.008909 -1.12211 | 0.005312
6.25 -0.70259 | 0.020218 -0.80739 | 0.015883 | -0.89748 | 0.012908 -0.96111 | 0.007695
6.75 -0.54159 | 0.029291 -0.64639 | 0.023011 | -0.73648 0.0187 -0.80011 | 0.011149
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S (o0 dolol |y Olowlxo A8l algo 4 bgojo polio b =

ol p25 g (Al adlgo 4 bgrpo sla Hlog0d

Magnetude = 4.75 magnetude = 5.25
0.01 - 0.014 -
0.008 - 0.012 -
— —~ 0.01 -
 0.006 - 2 0.008 -
§_ 0.004 - § 0.006 -
0.004 -
0.002 -
0.002 -
0 0
73.3 92.1 111.8 128 73.3 92.1 111.8 128
Distance Distance
magnetude = 5.75 magnetude = 6.25
0.02 + 0.03 ~
0.025 -
__0.015 - .
C ) 0.02 A
< 0.01 - < 0.015 -
4 & 001 -
0.005 -
0.005 -
0 0
73.3 92.1 111.8 128 73.3 92.1 111.8 128
Distance Distance
magnetude = 6.75
0.045 -+
0.04 -
0.035
B 025
& 002 -
a 0.015 -+
0.01 A
0.005 -~
0
73.3 92.1 111.8 128
Distance
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b 0.059 ssguae ,sacceleration sl o506 M g R a6l jaxiwe acceleration ;| =5, PGA s,

accO = 0.05¢g
accl = 0.10g
acc2 = 0.15¢
acc3 = 0.20g
accl2 = 0.65¢

P(PGA>acc |[EQ:RM)=1- @ [{ log(a

acc > 0.05¢

P(PGA>0.05|EQ:R=733M=475)=1 - @

=1-9(

{-1.301 +2.045 }

0.394

S o0 sl 50 1y 5 oYl wsl 0.650

cc) - log(PGA) }

Olog PGA

M=4.75

{10g(0.05)-10g(0.009024)}

0.394

) = 1-@(1.8873) = 1- 0.97044=0.02956

P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.05
R (km)
73.3
0.02956566
0.069625464
0.142319373
0.254201194
0.400250822

g
R (Km)

92.1
0.015465234
0.040116422
0.090007766
0.175648167

0.30033115

| EQ:R,M)
R (Km)

11.8
0.008386953
0.023683883

0.05770125
0.121860173
0.224492381

R (km)

128
0.005275458
0.015833002
0.040931964
0.091538155
0.178078355
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P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.1
R (km)

73.3
0.004009708
0.012460607
0.033327566
0.077026163
0.154640123

8
R (Km)

92.1
0.001738949
0.005979155
0.017656854
0.044932213

0.098962847

| EQ:R,M)
R (Km)

11.8
0.000800672
0.003006859
0.009683174
0.026817446
0.064111829

R (km)
128
0.00044805

0.001791955
0.006139771
0.018068697
0.045825844

P (PGA >

M

( mid)
475
5.25
5.75
6.25
6.75

0.15
R (km)

73.3
0.000973555

0.003577379
0.011276458

0.030582899
0.071642671

g
R (Km)

92.1
0.000377298

0.001536677
0.005360326
0.016054726
0.041422151

| EQ:R,M)
R (Km)

11.8
0.000157529

0.000701667
0.002673621
0.008734008
0.024529629

R (km)
128
8.22149E-05

0.000390321
0.001584044
0.005506119
0.016434459

P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.2
R (km)

73.3
0.000318574
0.001320687
0.004688044
0.014283947

0.0374751

g
R (Km)

92.1
0.000113887
0.000523825
0.002060303
0.006943971
0.020108197

| EQ:R,M)
R (Km)

11.8
4.43301E-05
0.000223155
0.000959667
0.00353203
0.011151146

R (km)

128
2.20098E-05
0.000118148
0.000541469
0.002122125
0.007127269

P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.25

R (km)
73.3
0.000125493
0.000571728
0.002227606
0.00743843
0.021344838

g
R (Km)

92.1
4.21207E-05
0.000213046
0.000920527
0.003403791
0.010795591

| EQ:R,M)
R (Km)

11.8
1.55225E-05
8.59701E-05
0.000406393
0.00164226
0.005684555

R (km)
128
7.41271E-06
4.37925E-05
0.0002207
0.00095018
0.003501005
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P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.3

R (km)
73.3
5.61809E-05
0.000276589
0.001163556
0.004190402
0.012950227

g
R (Km)

92.1
1.79053E-05
9.79135E-05

0.000457053
0.001824094
0.00623686

| EQ:R,M)
R (Km)
11.8
6.30892E-06
3.779E-05
0.000193077
0.000842604
0.003146489

R (km)

128
2.91816E-06
1.86494E-05

0.000101612
0.000472607
0.001879452

P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.35
R (km)

73.3
2.76363E-05
0.000145319
0.000652505
0.002506119
0.008251059

g
R (Km)

92.1
8.42942E-06
4.92504E-05

0.000245493
0.001045488
0.003811045

| EQ:R,M)
R (Km)

11.8
2.85916E-06
1.83033E-05
9.98932E-05
0.000465386
0.00185378

R (km)

128
1.28718E-06
8.79311E-06
5.11879E-05
0.000254228
0.001078811

P (PGA >

M

( mid)
475
5.25
5.75
6.25
6.75

0.4

R (km)
73.3
1.4619E-05
8.13975E-05
0.000386812
0.001571299
0.005466947

g
R (Km)

92.1
4.29206E-06
2.65616E-05

0.000140174
0.00063166
0.002434654

| EQ:R,M)
R (Km)
11.8
1.40848E-06
9.55242E-06
5.52101E-05
0.000272258
0.0011472

R (km)

128
6.19372E-07
4.48317E-06
2.76428E-05

0.00014535
0.000652632

P (PGA >

M

( mid)
475
5.25
5.75
6.25
6.75

0.45
R (km)

73.3
8.19412E-06
4.79928E-05

0.000239806
0.001023722
0.003740552

g
R (Km)

92.1
2.32598E-06
1.51452E-05
8.40637E-05

0.000398243
0.001612772

| EQ:R,M)
R (Km)

11.8
7.41319E-07
5.29085E-06
3.21697E-05
0.000166821
0.000738808

R (km)

128
3.19294E-07
2.43238E-06

1.578E-05
8.72686E-05
0.000411935
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P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.5
R (km)

73.3
4.81571E-06
2.95147E-05

0.000154267
0.000688573
0.002629149

8
R (Km)

92.1
1.32629E-06
9.03852E-06
5.24912E-05

0.000260085
0.001101084

| EQ: R,M)
R (Km)

11.8
4.11785E-07
3.07642E-06
1.95751E-05
0.000106193
0.000491794

R (km)

128
1.74093E-07
1.38841E-06
9.42718E-06
5.45487E-05

0.000269302

P (PGA >

M

( mid)
475
5.25
5.75
6.25
6.75

0.55
R (km)

73.3
2.94438E-06
1.88031E-05

0.000102374
0.000475805
0.001890807

g
R (Km)

92.1
7.89003E-07
5.60363E-06
3.39059E-05

0.000174976
0.000771223

| EQ:R,M)
R (Km)
111.8
2.3923E-07
1.86285E-06
1.23515E-05
6.98026E-05
0.000336637

R (km)

128
9.94517E-08
8.26746E-07

5.8501E-06
3.52679E-05
0.000181345

P (PGA >

M

( mid)
475
5.25
5.75
6.25
6.75

0.6

R (km)
73.3
1.86169E-06
1.23445E-05
6.97662E-05
0.000336478
0.001386977

g
R (Km)

92.1
4.86542E-07
3.58842E-06
2.25425E-05

0.000120747
0.000552196

| EQ:R,M)
R (Km)
11.8
1.4436E-07
1.16748E-06
8.03792E-06
4.71562E-05
0.000236014

R (km)

128
5.90961E-08
5.10259E-07
3.74949E-06
2.34681E-05
0.000125248

P (PGA >

M

( mid)
4.75
5.25
5.75
6.25
6.75

0.65
R (km)

73.3
1.21163E-06
8.31715E-06
4.86508E-05
0.000242783
0.001035123

g
R (Km)

92.1
3.09435E-07
2.36292E-06
1.53659E-05
8.51793E-05

0.000403015

| EQ: R,M)
R (Km)

11.8
8.99975E-08
7.53654E-07
5.37191E-06
3.26205E-05

0.000168942

R (km)

128
3.63235E-08
3.24778E-07
2.47095E-06
1.60095E-05
8.84241E-05

QL.E_&_E.R_J“B P}_l_c A}‘j
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P (PGA >acc|EQ) =Y, XxP(PGA > acc|EQ: M,R).f(R).f(M).AM.AR

P(PGA>acc)=1—e""P

approx : P (PGA>acc ) =vp

Pace s 5l 55,5 A3l e98g 1y Jlekol U dslxo

acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc) approx
0.05 0.037525824 0.03103006 0.031521692
0.1 0.00750434 0.00628382 0.006303645
0.15 0.002473378 0.00207548 0.002077637
0.2 0.001040638 0.00087375 0.000874136
0.25 0.000507644 0.00042633 0.000426421
0.3 0.000273801 0.00022997 0.000229993
0.35 0.000158891 0.00013346 0.000133468
0.4 9.7519E-05 8.1913E-05 8.19159E-05
0.45 6.25705E-05 5.2558E-05 5.25592E-05
0.5 4.16264E-05 3.4966E-05 3.49662E-05
0.55 2.85401E-05 2.3973E-05 2.39737E-05
0.6 2.00737E-05 1.6862E-05 1.68619E-05
0.65 1.4432E-05 1.2123E-05 1.21229E-05

1
5
Y
< 0.1
o
o
]
c
] 0.01
()]
]
b
k]
> 0.001
E
@
e}
z
2 0.0001
©
=
(=
<

0.00001 |
0 0.2 0.4 0.6 0.8
PGA(g's)
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{(LS2) 2 ani

Slo oigp a5 09d (oo Ayl 5 00 548 Wjgo 4 LMl b Aol ddiy 590 53 «pol> ()13 x> o 3L 51 b 1 512

acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc) approx
0.05g 0.078488869 0.063804212 0.06593065
0.1g 0.020485969 0.017060998 0.017208214
0.15g 0.007975849 0.00667732 0.006699713
0.2g 0.003798481 0.003185639 0.003190724
0.25g 0.002047646 0.001718544 0.001720023
0.3g 0.001201517 0.001008765 0.001009274
0.35g 0.000750209 0.000629977 0.000630175
0.4g 0.000491301 0.000412608 0.000412693
0.45g 0.000334178 0.00028067 0.000280709
0.5g 0.000234448 0.000196917 0.000196936
0.55g 0.00016878 0.000141765 0.000141775
0.6g 0.000124193 0.000104317 0.000104322
0.65g 9.31206E-05 7.82182E-05 7.82213E-05
il

3
N
< 0.1
O
o
a
3
o
K7 0.01
Q
Q
2
()
]
; 0.001
E
©
e}
o
o
(—g 0.0001
c
<

0.00001

0 0.1 0.3 0.4 0.5 0.6 0.7
PGA(g's)

ol 392 g0 Cawguy CD 40 Ll &by s bgspo
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January 1, 1900

(LS3) 3 anis
acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc)approx
0.05g 0.054994567 0.04514467 0.046195437
0.1g 0.011841001 0.009897139 0.009946441
0.15g 0.004065797 0.003409444 0.003415269
0.2g 0.001759841 0.001477175 0.001478267
0.25g 0.0008773 0.00073666 0.000736932
0.3g 0.000481536 0.000404409 0.00040449
0.35g 0.000283569 0.00023817 0.000238198
0.4g 0.000176244 0.000148034 0.000148045
0.45g 0.000114334 9.60358E-05 9.60404E-05
0.5g 7.68097E-05 6.45181E-05 6.45202E-05
0.55g 5.31265E-05 4.46252E-05 4.46262E-05
0.6g 3.76647E-05 3.16379E-05 3.16384E-05
0.65g 2.72764E-05 2.29119E-05 2.29122E-05

1
o

A 0.1
<
G
(-9
o
3

S 0.01
©
Q
S
b}
s

Z 0001
E
2
o
s

S 0.0001
=
<

0.00001

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
PGA(g's)
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(LS4) ¥ anix

acc P(PGA>acc/EQ) P(PGA>acc)  P(PGA>acc) approx
0.05g 0.021066965 0.017540591 0.017696251
0.1g 0.003554266 0.002981131 0.002985584
0.15¢g 0.00105117 0.000882593 0.000882983
0.2g 0.000407422 0.000342176 0.000342235
0.25g 0.000185871 0.000156119 0.000156132
0.3g 9.46939E-05 7.95397E-05 7.95429E-05
0.35g 5.22795E-05 4.39138E-05 4.39147E-05
0.4g 3.06922E-05 2.57811E-05 2.57814E-05
0.45g 1.89181E-05 1.58911E-05 1.58912E-05
0.5g 1.21328E-05 1.01915E-05 1.01916E-05
0.55g 8.04249E-06 6.75567E-06 6.75569E-06
0.6g 5.48235E-06 4.60516E-06 4.60517E-06
0.65g 3.82807E-06 3.21558E-06 3.21558E-06

1
g 0.1
8 :
<
U
a
o 0.01 \
£
[}
T
(]
S
x 0.001
S
2
S 0.0001
o2
o
s
S 000001 \
211 Yo
<

\\

0.000001

0 02 £ 08 BB IS 306 2 8017

PGA(g's)
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:(LS5 ) 5 acic

acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc) approx
0.05g 0.068984787 0.056300247 0.057947221
0.10g 0.016798546 0.014011688 0.014110778
0.15¢g 0.006277361 0.005259105 0.005272983
0.20g 0.002903206 0.002435721 0.002438693
0.25g 0.001529568 0.001284012 0.001284837
0.30g 0.000880742 0.00073955 0.000739823
0.35g 0.000541157 0.000454469 0.000454572
0.40g 0.000349468 0.00029351 0.000293553
0.45g 0.000234771 0.000197188 0.000197208
0.50g 0.00016288 0.000136809 0.000136819
0.55g 0.000116075 9.74981E-05 9.75028E-05
0.60g 8.46214E-05 7.10795E-05 7.1082E-05
0.65g 6.29082E-05 5.28415E-05 5.28429E-05

1
=
3
< 0.1
O
(-9
o
Q
£
T 0.01
Q
]
b}
s
z 0001
E
2
o
Q.
- 0.0001
=]
c
<
0.00001

@A e-0:2 0130 - O|4F 405w =06 - 17
PGA(g's)
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:(LS6 ) 6 anic

acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc) approx

0.05g 0.032493506 0.026925415 0.027294545
0.10g 0.006180928 0.005178525 0.00519198

0.15¢g 0.001972153 0.001655237 0.001656608
0.20g 0.000809421 0.000679682 0.000679914
0.25g 0.000386877 0.000324924 0.000324977
0.30g 0.000205051 0.000172228 0.000172243
0.35g 0.000117181 9.84271E-05 9.84319E-05
0.40g 7.09381E-05 5.95862E-05 5.9588E-05

0.45g 4.4952E-05 3.7759E-05 3.77597E-05
0.50g 2.9566E-05 2.48351E-05 2.48354E-05
0.55g 2.00586E-05 1.68491E-05 1.68492E-05
0.60g 1.39706E-05 1.17352E-05 1.17353E-05
0.65g 9.95251E-06 8.36007E-06 8.36011E-06

Anual probability of exceedence P(PGA>acc)

0.1

0.01

0.001

0.0001

0.00001

0.000001

\

SN

B3

0.1 0.2

0.3 0.4
PGA(g's)

0.5

0.6 0.7
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{(AS1) 7 ani

acc P(PGA>acc/EQ) P(PGA>acc) P(PGA>acc) approx
0.05g 0.046092479 0.037977733 0.038717682
0.1g 0.010196763 0.008528703 0.008565281
0.15g 0.003594078 0.003014473 0.003019025
0.2g 0.001592444 0.001336759 0.001337653
0.25g 0.000810722 0.000680775 0.000681006
0.3g 0.000453594 0.000380947 0.000381019
0.35g 0.000271858 0.000228334 0.00022836
0.4g 0.000171742 0.000144253 0.000144264
0.45g 0.00011312 9.50164E-05 9.5021E-05
0.5g 7.7085E-05 6.47493E-05 6.47514E-05
0.55g 5.4037E-05 4.53901E-05 4.53911E-05
0.6g 3.87992E-05 3.25908E-05 3.25913E-05
0.65g 2.84379E-05 2.38875E-05 2.38878E-05
1
0.1
0.01
i
.E
E
0.001
0.0001
0.00001
0.1 0.2 0.3 0.4 0.5 0.6 0.7
Axis Title
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:(AS2 ) 8 aonin
acc P(PGA>acc/EQ) P(PGA>acc)  P(PGA>acc) approx
0.05g 0.030690782 0.025450784 0.025780257
0.1g 0.005617406 0.004707505 0.004718621
0.15¢g 0.001744118 0.001463986 0.001465059
0.2g 0.000700295 0.000588075 0.000588247
0.25g 0.000328523 0.000275921 0.00027596
0.3g 0.000171286 0.00014387 0.000143881
0.35g 9.64544E-05 8.10184E-05 8.10217E-05
0.4g 5.76137E-05 4.83943E-05 4.83955E-05
0.45g 3.60615E-05 3.02912E-05 3.02917E-05
0.5g 2.34491E-05 1.9697E-05 1.96972E-05
0.55g 1.574E-05 1.32215E-05 1.32216E-05
0.6g 1.08536E-05 9.11698E-06 9.11702E-06
0.65g 7.6594E-06 6.43388E-06 6.4339E-06

1

- 0.1
A
<
[0
&

s 0.01
c
(V]
©
()]
g

x 0.001
s
=

2 00001
o2
e
Q
E

£ 0.00001

0.000001

0 VIS0 83, LAl vl ST 7, 0:6 1 5in0. .7
PGA(g's)
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acc P(PGA>acc/EQ) P(PGA>acc)  P(PGA>acc) approx
0.05g 0.010385003 0.008685464 0.008723403
0.1g 0.00150066 0.00125976 0.001260554
0.15¢g 0.000403536 0.000338913 0.000338971
0.2g 0.000145807 0.00012247 0.000122478
0.25g 6.28939E-05 5.28294E-05 5.28308E-05
0.3g 3.05764E-05 2.56839E-05 2.56842E-05
0.35g 1.62145E-05 1.36201E-05 1.36201E-05
0.4g 9.18822E-06 7.71807E-06 7.7181E-06
0.45g 5.48743E-06 4.60943E-06 4.60944E-06
0.5g 3.42032E-06 2.87307E-06 2.87307E-06
0.55g 2.20901E-06 1.85557E-06 1.85557E-06
0.6g 1.47024E-06 1.235E-06 1.235E-06
0.65g 1.00413E-06 8.43465E-07 8.43466E-07
1
v 0.1
s}
R
<
£ 0.01
o
3
(=
(]
S 0.001
Q
2
()]
; 0.0001
E
©
o]
S  0.00001
o
S
[ =
< 0.000001
0.0000001
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
PGA(g's)
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P(PGA>acc)=1-[[x{P (PGA < acc)y}

F ey s (P

P(PGA>acc)=1-[{1— P(PGA > acc); }x {1— P(PGA > acc), }

X {1— P(PGA > acc); }

X {1— P(PGA > acc)q }]

p(PGA>acc)
acc LS1 LS2 LS3 LS4 LS5 LS6 AS1 AS2 AS3 Combined
value
0.05g 0.03103 0.063804 0.045145 0.017541 0.0563 0.026925 0.037978 0.025451 0.008685 0.2737109
0.1g 0.006284 0.017061 0.009897 0.002981 0.014012 0.005179 0.008529 0.004708 0.00126 0.0678776
0.15g 0.002075 0.006677 0.003409 0.000883 0.005259 0.001655 0.003014 0.001464 0.000339 0.0245226
0.2g 0.000874 0.003186 0.001477 0.000342 0.002436 0.00068 0.001337 0.000588 0.000122 0.0109915
0.25g 0.000426 0.001719 0.000737 0.000156 0.001284 0.000325 0.000681 0.000276 5.28E-05 0.0056431
0.3g 0.00023 0.001009 0.000404 7.95E-05 0.00074 0.000172 0.000381 0.000144 2.57E-05 0.0031809
0.35g 0.000133 0.00063 0.000238 4.39E-05 0.000454 9.84E-05 0.000228 8.1E-05 1.36E-05 0.0019199
0.4g 8.19E-05 0.000413 0.000148 2.58E-05 0.000294 5.96E-05 0.000144 4.84E-05 7.72E-06 0.0012212
0.45g 5.26E-05 0.000281 9.6E-05 1.59E-05 0.000197 3.78E-05 9.5E-05 3.03E-05 4.61E-06 0.0008098
0.5g 3.5E-05 0.000197 6.45E-05 1.02E-05 0.000137 2.48E-05 6.47E-05 1.97E-05 2.87E-06 0.0005554
0.55g 2.4E-05 0.000142 4.46E-05 6.76E-06 9.75E-05 1.68E-05 4.54E-05 1.32E-05 1.86E-06 0.0003919
0.6g 1.69E-05 0.000104 3.16E-05 4.61E-06 7.11E-05 1.17E-05 3.26E-05 9.12E-06 1.23E-06 0.0002831
0.65g 1.21E-05 7.82E-05 2.29E-05 3.22E-06 5.28E-05 8.36E-06 2.39E-05 6.43E-06 8.43E-07 0.0002088
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w!ﬁ!l.,)ml.uwﬁiuﬁwf)bo)jo g =

1

TR (00004) = 0.00040397 =2475 years
TR (0001) = m =975 years
Tr(0.0004) = m =475 years

DS oo dawle bl olpl SYlis] gl |, PGA - olie ¢ ylas ool oS 5 e Gub -

P (0.0004) = -of g
P(0.001) = -f¢ g
P(0.002) = -¥f g

;‘ aS ».S.AT Cowdo (50’9‘ d..c.lé.o Lg‘).g PGA=034g )L)&.A PSHA &5) lJ \ ).L:.’> c.’a.u Lg‘).g aS Qg.m < odaliw
Al Gl odel s (6 5VL Awsd Jlake 45 098 (0 4l oS dwolie DSHA 15, 0.28 Jlade L puslyse

L»L.a.w.a aS ¢ Cewl 00l u.a..s.su PGA=03g 6L‘.~o ul.‘.w ul.!.«o‘d ).@(..: Lg‘).» YA+ b u.uT)Q aS Sl ;d EY r:)y
A o e o plal (sla ulow
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b b (pows

(AN JL - S H)logw b b -

S Jogs b el ol oy s FYO iS5l 090 el Vlazsl Jhas Julos 5 as PGA=0.34g |

rga)j“sow&;‘)

omled oo ot 25 &y PGA,PGV,PGD s oy 1) (glyzons oyl b

— 2 — 4qin — Cm

V—clg c, = 48 /sec2 121.92 ¢M/gac
V2

d—Cz; C2—6

( a=PGA , v=PGV , d=PGD )

= a=0.34*981=333.54 Cm/sec2

V=121.92 * 3333 — 41 45 Cm/sec

981
41.452

d=6*——-=30.91

333.54

t(lre Byl + 1S5 o) b (6l Mol g -

B=5%
0.=438-104In(B) = «a.=2706
av=338-067In) = av=2.302
ad=273--45InB) = o ¢=2.006

Oa=VY,\Y
ov=1),20
o d=),04

(oSS o) b (gl ol ol s —
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L ¥l b polie —
Spa =0y *% = 0.7208 g=707.1 Cm/s?
Spy = ay *V = 68.39 cm/s
Sq = a4d = 49.15 cm

100 —ye-
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8 : i
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Ground features —

Elasticdesign spectrum
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: S logw Sl pué inbs -
p=2. sl J5S el
V=68.39* n=1 =27.36 cm/s

A=0.72g* J% = 0.364

D=49.15*u"1=19.66 cm
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Response Acceleration [g]
Responze Acceleration [g]

0 - - -

il 1 2 3 4
Period [s&c] Period [s=c]
mean spectrum
1l7h o=
1 -
. 0.8 A
gho
c
.0
T 06 -
(]
)
5]
® 04 1
0.2 - SN
0
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
period (sec)

EERIRURISIIERITITON .,



January 1, 1900 QL0 > 433y wy

o Blo Sl b

mean spectrum

acceleration(g)

period (sec)
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uniform &b

s g o o Ll Green & Hall )55 10 a5 ulpo .5 15 g Boore, Joyner and Fumal  Swals akul, 51 oslisw! b

log(y) =bl+b2* M +b3*(M — 6)* + b4 + VR? + h? + b5 log(VR? + h?) + b6* Gp + b7* G, + 04gy

T=-,y sec
b1=1.7 b2=0.321 b3=-0.104 b4=0.0 b5=-0.921 b6=0.039 b7=0.128

Gb=0.0 Gc=0.0 Ojogy =0.194 S, =4.94

T=-\5 sec

b1=1.956 b2=0.323 b3=-0.117 b4=0.0 b5=-0.939 b6=0.137 b7=0.217

Gb=0.0 Gc=0.0 Ojogy =0.194 S, =8.19

T=.,2 sec
b1=2.042 b2=0.332 b3=-0.112 b4=0.0 b5=-0.931 b6=0.185 b7=0.274

Gb=0.0 Gc=0.0 Ojpgy =0.196 S, =10.56

T=-,3 sec
b1=2.063 b2=0.354 b3=-0.092 b4=0.0 b5=-0.902 b6=0.231 b7=0.344

Gb=0.0 Gc=00 Ojogy = 0.204 S, = 13.65

T=-4 sec

b1=2.029 b2=0.373 b3=-0.072 b4=0.0 b5=-0.876 b6=0.252 b7=0.388
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Gb=0.0 Gc=0.0 Ojogy = 0.211 S, =15.17

T=.,7 sec
b1=1.917 b2=0.416 b3=-0.033 b4=0.0 b5=-0.833 b6=0.283 b7=0.459

Gb=00 Gc=00 Ojpgy = 0229  S,, =16.71

T=1 sec

b1=1.858 b2=0.444 b3=-0.016 b4=0.0 b5=-0.825 b6=0.305 b7=0.497

Gb=0.0 Gc=0.0 Ojogy = 0.254  S,, =17.38

T=2 sec

b1=1.905 b2=0.491 b3=-0.028 b4=0.0 b5=-0.898 b6=0.381 b7=0.554

Gb=0.0 Gc=0.0 Ojogy = 0.287 S, = 17.43

100

Sp v(cm/s)
o

0.1 & 10
period (s)

A ey At 65 5 5es ¢ Alold w5 Sl Sl clie 4y 558 ik aF el S 4y p3Y
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