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Steps in Deterministic Seismic Hazard Analysis

|2) Controlling earthquake |

Fixed Distance R*

Fixed Magnitude M*

|3) Ground motion attenuation | |4) Hazard at site

e _Magnitude M “The earthquake hazard for the
. site is a pga of 0.35 g resulting
*\= from an earthquake of M7 on the
e = Woodstock Fault at a distance of
° 18 miles from the site. ”

Peak Acceleration

Distance *Can use probability to help define these.
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’ - Lat= 36.52 Lon= 51.81

Depth 14 No. of sta: 44 Depth=34.7 Half duration= 3.6
Moment Tensor; Scale [0"*]18 Nm Centroid time minus

M= 227 Mit=-1. i
M= 2.2 fit=-1.98 hypocenter time: 4.4

tﬂfgff ::rfo ?(f:(f: Moment Tensor: Expo=25 2.820
M= e A= -1.740 -1.080 0,720 1.510 1.450
Principal axes:

T Val= 2.48 Plg=74 Azm=283
N .01 16 117
P -2.47 4 26
Best Double Couple:Mo=2.3%10%** |8
NP 1:Strike=100 Dip=43 Slip= 67
NP2: U 110

Mw=63 mb=62 Ms=62 Scalg
Moment=3.31e-25

Fault plane: strike=116 dip=32 slip=|

Fault plane: strike=321 dip=60 slip=1
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Date(yyyy/mm/dd) | Time(UTC) Latitude | Longitude Depth Magnitude | Reference
1924/09/27 12:00.0 37 53 16 Ms:4.9 MEA
1930/10/02 32:00.0 35.76 51.99 Ms:5.2 AMB
1930/10/07 53:06.0 35.8 52.1 mb:5 ISS
1932/05/20 16:11.0 36.5 53.5 Ms:5.4 MEA
1935/03/05 26:00.0 35.94 53.06 Ms:5.8 AMB
1935/04/11 14:00.0 36.36 53.32 mb:6.8 AMB
1935/04/11 59:19.0 36.48 53.21 33 mb:4.7 NAB
1935/04/12 11:14.0 36 53.1 89 Ms:5.4 MEA
1935/04/12 33:39.0 36 52.8 17 Ms:5.4 MEA
1935/04/12 06:35.0 36 53.5 53 Ms:5.5 MEA
1935/04/12 44:30.0 36 53.4 43 Ms:5.6 MEA
1935/04/12 24:00.0 36.3 53.5 mb:4.5 ISS
1935/04/12 31:48.0 36.3 53.5 12 Ms:5.1 MEA
1935/04/13 29:02.0 36 53.5 40 Ms:4.9 MEA
1935/04/15 04:35.0 35.9 54 70 Ms:4.4 MEA
1935/04/17 36:35.0 36.3 53.5 mb:4.5 ISS
1940/09/25 31:22.0 36.5 52.04 14 M:5 NOW
1951/11/13 01:56.0 35.89 53.17 69 M:4.5 NOW
1952/05/20 00:00.0 36.6 53.4 12 Ms:5.4 ULM
1952/10/09 12:19.0 36.65 54.33 Ms:4.6 NOW
1955/11/24 00:00.0 35.76 52.05 mb:4 BER,M
1957/05/06 19:50.0 37.2 51.8 12 M:4.8 NOW
1957/05/06 06:51.0 36.4 51.5 Ms:4.8 MEA
1957/07/02 42:00.0 36.07 52.47 mb:7 AMB
1957/07/02 16:51.0 36.08 52.37 Ms:4.6 NOW
1957/07/02 45:00.0 36.2 52.7 M:5 PT
1957/07/02 56:03.0 35.98 52.87 Ms:4.3 NOW
1957/07/02 09:22.0 35.9 52.7 M:4.5 CCP(BAN)
1957/07/02 22:40.0 36.16 52.26 Ms:4.3 NOW
1957/07/04 43:47.0 35.9 52.2 M:4.5 CCP(BAN)
1957/07/07 12:50.0 36 52.7 M:4.2 MOS
1957/07/07 16:50.0 36.16 52.3 M:4.5 PT
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1957/07/09 09:00.0 36 52.7 M:4.5 PT
1957/10/25 24:20.0 36.4 53.2 13 Ms:4.3 MEA
1958/01/16 04:29.0 36.13 52.55 45 mb:4.7 NOW
1958/01/16 25:00.0 36.5 53 M:4.6 PT
1958/01/17 30:00.0 36.5 52.7 12 Ms:4.3 MEA
1958/06/17 55:00.0 36.21 52.76 mb:4.5 NOW
1958/06/25 14:02.0 36.27 52.8 4 M:5 NOW
1958/11/02 14:35.0 36.61 51.42 63 M:4.5 NOW
1959/03/08 49:00.0 36.49 52.78 111 mb:5 NOW
1959/05/01 24:02.0 36.38 51.16 33 M:5.3 NOW
1960/06/01 07:00.0 35.8 51.8 M:4 PT
1961/09/05 09:53.0 36.74 54.18 26 mb:4 NOW
1962/09/29 23:22.0 36.03 53.46 Ms:4.3 NOW
1966/10/03 05:08.0 35.8 53.44 14 mb:4.9 ISC
1967/02/03 17:38.0 36.7 53.7 37 mb:4.3 ISC
1967/02/16 55:32.0 35.4 51.9 144 mb:4.5 ISC
1967/11/10 50:52.0 36 53.89 5 mb:5 ISC
1967/12/10 52:50.0 36.19 53.69 19 mb:5 ISC
1968/05/19 49:50.0 36.61 53.35 22 mb:4.6 ISC
1968/07/29 03:43.0 36.72 53.85 14 mb:4.8 ISC
1968/12/12 54:47.0 35.8 53.49 27 mb:4.9 ISC
1969/05/12 22:47.0 35.5 53.1 29 mb:4.3 ISC
1970/10/03 57:03.0 36.01 51.31 78 mb:4.1 ISC
1971/08/09 54:38.0 36.2 52.76 30 mb:5.2 EHB
1972/02/23 13:47.0 36.21 53.46 73 mb:4.6 ISC
1972/08/08 44:55.0 36.51 52.77 42 mb:4.8 ISC
1973/02/15 13:09.0 36.89 53.29 M:4.5 ISC
1973/09/17 06:01.0 36.54 51.11 10 mb:4.7 EHB
1973/10/27 22:46.0 35.77 52.57 29 mb:4.3 ISC
1974/01/10 36:19.0 35.81 51.95 33 M:4.6 ISC
1974/11/05 02:19.0 36.22 52.92 15 mb:4.6 EHB
1975/11/06 09:32.0 36 53.15 6 mb:4.6 ISC
1976/01/31 52:13.0 36.63 53.81 24 mb:4.2 ISC
1976/04/16 23:03.0 36.69 54.31 5 M:4.3 ISC
1977/02/20 56:23.0 36.4 53.21 33 M:4.3 ISC
1979/03/18 19:53.0 36.34 52.65 33 mb:4.5 ISC
1979/12/21 53:51.0 37.27 53.27 mb:4.3 ISC
1980/12/19 54:18.0 35.25 52.38 mb:4.5 ISC
1981/08/04 53:59.0 36.45 51.27 mb:4.7 ISC
1982/02/05 37:12.0 36.13 53.68 33 mb:4.5 ISC
1983/03/25 57:49.0 36.04 52.29 20 Mw:5.5 EHB
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1983/03/26 07:19.0 35.99 52.24 20 mb:5.4 EHB
1983/12/21 07:28.0 36.93 51.32 33 mb:4.4 ISC
1985/02/16 57:37.0 36.78 51.85 33 mb:4.3 ISC
1985/07/08 02:35.0 36.27 53.71 33 mb:4.7 ISC
1985/10/14 28:33.0 35.58 52.66 15 mb:4.7 EHB
1986/03/26 18:09.0 36.01 53.68 34 mb:4.6 ISC
1987/11/25 09:38.0 35.67 53.07 33 mb:4.4 ISC
1988/08/22 23:38.0 35.32 52.34 23 Mw:5.3 EHB
1988/08/23 30:51.0 35.38 52.25 25 Mw:5.2 EHB
1988/08/23 58:12.0 35.28 52.33 25 mb:4.6 EHB
1988/08/23 56:08.0 35.64 52.4 10 mb:4 ISC
1988/11/12 00:53.0 35.45 52.51 33 mb:4.2 ISC
1990/01/20 27:12.0 35.9 52.97 30 Mw:6 EHB
1990/01/20 15:07.0 35.99 53.29 42 mb:4.6 ISC
1990/04/21 57:52.0 36.13 53.1 29 mb:4.5 ISC
1991/01/22 04:25.0 35.44 52.32 33 mb:4.5 ISC
1991/05/29 15:21.0 36.23 53.24 33 mb:4.5 ISC
1991/08/23 14:21.0 35.99 53.27 42 mb:5 ISC
1991/09/08 20:31.0 35.38 53.36 15 mb:4.4 EHB
1991/10/17 16:27.0 36.41 53.13 33 mb:4.1 ISC
1992/09/22 05:56.0 36.29 52.72 35 mb:5.1 EHB
1993/05/12 41:19.0 36.78 52.03 33 mb:4.3 ISC
1993/10/18 28:24.0 36.55 53.78 33 mb:4.5 ISC
1994/11/21 55:18.0 36.05 51.91 44 mb:4.5 ISC
1995/06/03 08:34.0 35.92 53.09 50 mb:4.2 ISC
1995/06/26 12:54.0 36.6 51.19 22 MS:4.2 ISC
1995/11/23 29:34.0 35.97 53.41 15 mb:4 EHB
1996/08/25 17:07.0 35.88 52.97 15 mb:4.2 EHB
1996/08/25 17:09.0 36 53.02 37 mb:4.2 ISC
1997/08/26 44:51.0 36.59 53.06 43 mb:4.4 ISC
1997/09/16 15:33.0 36.83 54.1 30 mb:4.4 EHB
1998/01/02 03:12.0 36.5 52.2 10 mb:4 ISC
1998/01/09 06:13.0 36.38 52.15 15 mb:4.6 EHB
1998/01/24 51:56.0 35.82 53.54 20 mb:4.1 EHB
1999/12/09 20:37.0 36.45 53.57 15 mb:4.5 EHB
2001/05/16 24:29.0 36.26 52.66 26 MS:4.4 ISC
2002/04/08 30:55.0 36.42 51.99 9 mb:4.8 EHB
2002/05/21 48:34.0 36.29 51.55 12 mb:4.1 ISC
2002/06/28 27:29.0 36.15 54.05 33 mb:4.2 ISC
2002/10/10 13:43.0 35.89 52.33 33 mb:4.7 NEIC
2002/10/15 56:08.0 35.82 52.23 10 mb:4 ISC
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2002/10/18 24:57.0 36.28 52.42 75 mb:4.2 ISC

2003/03/09 50:12.0 35.69 51.68 9 ML:4 IHEES
2003/06/21 00:05.0 35.63 52.86 24 mb:4.5 ISC

2003/06/22 39:13.0 35.36 52.69 33 mb:4.2 ISC

2004/05/28 38:45.0 36.26 51.57 27 Ms:6.4 EHB
2004/05/28 15:07.0 36.44 51.59 37 ML:4.6 IHEES
2004/05/28 35:56.0 36.39 51.61 28 ML:4.4 IHEES
2004/05/28 47:05.0 36.43 51.4 25 mb:4.5 EHB
2004/05/29 23:49.0 36.49 51.4 14 mb:4.7 EHB
2004/05/29 01:32.0 36.42 51.38 28 ML:4.2 IHEES
2004/05/29 38:07.0 36.45 51.37 28 ML:4.6 IHEES
2004/05/30 42:41.0 36.4 51.61 28 ML:4.5 IHEES
2004/05/30 09:55.0 36.41 51.45 28 ML:4 IEES
2004/05/30 26:59.0 36.52 51.6 7 mb:4.4 EHB
2004/06/04 37:14.0 36.14 53.6 2 mb:4.1 ISC

2005/02/20 46:09.9 36.56 53 15 ML:4.4 IEES
2006/12/20 39:20.4 35.74 51.89 14 ML:4.1 IHEES
2008/03/26 49:55.3 36.25 52.73 14 ML:4.5 IEES
2008/07/16 56:51.3 35.85 53.17 14 ML:4.3 IHEES
2008/07/16 33:43.7 35.89 53.18 15 ML:4 IEES
2009/08/14 05:03.6 36.34 52.01 14 ML:4.2 IEES
2010/01/20 20:05.4 35.87 52.86 14 ML:4.2 IHEES
2011/02/20 22:16.3 35.47 51.78 26 ML:4.2 IIEES
2012/01/11 08:00.8 36.37 52.83 16 ML:5.2 IHEES
2012/02/10 59:40.0 35.59 52.42 14 ML:4.6 IIEES
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Data longitude Latitude Mw

856 515 35.6 7.1
1127/03/12 53.6 36.3 6.8
1301/01/11 53.2 36.1 6.7
1665/06/15 52.1 35.7 6.5
1687/07/03 52.6 36.3 6.5
1809/02/18 52.5 36.3 6.5
1815/06/28 52.2 35.9 4.3
1830/03/27 52.2 35.7 7.1
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REGION ML Ms mb DEPTH LONGE LATE TIME DATE
BALADEH 2.9 28 51.54 36.51 02:05:32 2004/07/22
BALADEH 3.2 15 51.59 36.56 12:11:48 2004/07/21
BALADEH 2.8 28 51.44 36.53 13:44:19 2004/07/18
BALADEH 3.3 28 5141 36.4 13:16:48 2004/07/11
BALADEH 29 15 5141 36.45 06:43:31 2004/07/03
BALADEH 3.3 12 51.4 36.49 04:51:36 2004/06/27
BALADEH 2.8 28 51.42 36.47 02:36:29 2004/06/24
BALADEH 2.2 29 51.32 36.52 00:55:02 2004/06/20
BALADEH 24 28 51.54 36.58 01:54:41 2004/06/19
BALADEH 3.3 28 51.96 36.17 03:39:50 2004/06/18
BALADEH 2.3 28 51.64 36.44 21:48:20 2004/06/17
BALADEH 2 28 51.38 36.52 21:36:40 2004/06/16
BALADEH 24 28 51.59 36.41 06:53:26 2004/06/16
BALADEH 2.2 28 51.52 36.48 20:51:35 2004/06/15
BALADEH 2.2 28 51.65 36.46 20:31:44 2004/06/15
BALADEH 35 28 51.58 36.505 21:31:01 2004/06/12
BALADEH 3.3 28 51.517 36.445 06:43:42 2004/06/12
BALADEH 2.1 28 51.397 36.495 22:01:14 2004/06/10
BALADEH 2.7 28 51.703 36.418 06:27:23 2004/06/10
BALADEH 24 28 51.64 36.356 19:29:46 2004/06/09
BALADEH 2.8 28 51.515 36.403 08:27:04 2004/06/09
BALADEH 3 28 51.677 36.365 05:25:18 2004/06/09
BALADEH 2.3 28 51.553 36.499 02:07:33 2004/06/09
BALADEH 2.2 28 51.522 36.446 19:13:10 2004/06/08
BALADEH 2.7 28 51.512 36.482 10:46:25 2004/06/08
BALADEH 2.8 28 51.546 36.323 09:06:08 2004/06/08
BALADEH 2.5 28 51.383 36.475 04:34:36 2004/06/08
BALADEH 24 28 51.407 36.417 02:24:47 2004/06/08
BALADEH 2.2 28 51.402 36.439 23:12:00 2004/06/07
BALADEH 24 28 51.586 36.42 08:22:18 2004/06/07
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BALADEH 3.9 28 51.506 36.411 04:01:23 2004/06/07
BALADEH 2.8 28 51.655 36.446 17:20:16 2004/06/06
BALADEH 2.8 28 51.415 36.443 06:08:21 2004/06/06
BALADEH 3.3 28 51.635 36.339 02:20:11 2004/06/06
BALADEH 2.3 28 51.547 36.55 23:22:39 2004/06/05
BALADEH 3 28 51.52 36.443 22:12:45 2004/06/05
BALADEH 3.2 28 51.439 36.421 20:58:14 2004/06/05
BALADEH 2.5 28 51.531 36.486 19:08:48 2004/06/05
BALADEH 2.8 28 51.401 36.408 00:10:45 2004/06/05
BALADEH 2.4 28 51.67 36.399 23:45:06 2004/06/04
BALADEH 2.8 45 51.537 36.543 14:30:31 2004/06/04
BALADEH 2.5 28 51.656 36.363 08:35:21 2004/06/04
BALADEH 24 28 51.555 36.367 08:18:53 2004/06/04
BALADEH 2.3 28 51.418 36.484 06:31:37 2004/06/04
BALADEH 2.8 28 51.645 36.452 20:15:26 2004/06/03
BALADEH 3.5 28 51.517 36.443 17:26:11 2004/06/03
BALADEH 2.5 28 51.651 36.449 07:37:27 2004/06/03
BALADEH 3 28 51.51 36.41 03:43:45 2004/06/03
BALADEH 3.1 28 51.511 36.496 20:41:20 2004/06/02
BALADEH 2.2 28 51.642 36.474 18:46:25 2004/06/02
BALADEH 3 28 51.41 36.506 11:12:26 2004/06/02
BALADEH 3.4 28 51.536 36.476 10:55:27 2004/06/02
BALADEH 35 6 51.621 36.41 07:27:32 2004/06/02
BALADEH 2.2 28 51.475 36.382 03:13:36 2004/06/02
BALADEH 2 28 51.429 36.41 23:38:10 2004/06/01
BALADEH 24 28 51.472 36.542 18:15:47 2004/06/01
BALADEH 3.2 33 51.638 36.397 16:28:34 2004/06/01
BALADEH 2.7 28 51.419 36.454 10:57:47 2004/06/01
BALADEH 35 28 51.647 36.431 09:33:15 2004/06/01
BALADEH 2.6 33 51.762 36.463 08:15:21 2004/06/01
BALADEH 2.6 28 51.451 36.396 06:22:02 2004/06/01
BALADEH 3.3 28 51.52 36.418 03:55:13 2004/06/01
BALADEH 3.2 28 51.718 36.389 03:22:26 2004/06/01
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BALADEH 3.3 28 51.464 36.378 02:41:29 2004/06/01
BALADEH 3.2 28 51.497 36.456 00:35:33 2004/06/01
BALADEH 2 28 51.348 36.398 23:04:43 2004/05/31
BALADEH 2.2 15 51.449 36.3 22:27:02 2004/05/31
BALADEH 2.2 28 51.435 36.393 22:23:26 2004/05/31
BALADEH 3.3 12 51.67 36.542 22:05:35 2004/05/31
BALADEH 2.1 34 51.418 36.318 17:57:01 2004/05/31
BALADEH 3.7 14 51.264 36.463 08:12:17 2004/05/31
BALADEH 2.3 26 51.746 36.43 07:30:30 2004/05/31
BALADEH 2.4 15 51.638 36.32 03:43:38 2004/05/31
BALADEH 4.6 10 51.663 36.424 19:27:02 2004/05/30
BALADEH 2.7 28 51.452 36.449 18:03:19 2004/05/30
BALADEH 3.1 28 51.529 36.479 17:12:02 2004/05/30
BALADEH 3.2 28 51.442 36.268 16:18:25 2004/05/30
BALADEH 3.5 28 51.463 36.442 15:48:47 2004/05/30
BALADEH 4 28 51.455 36.415 13:09:56 2004/05/30
BALADEH 3.1 28 51.361 36.519 12:41:42 2004/05/30
BALADEH 2.8 28 51.367 36.36 11:49:02 2004/05/30
BALADEH 2.9 28 51.492 36.188 08:57:06 2004/05/30
BALADEH 3.5 28 51.382 36.464 07:48:53 2004/05/30
BALADEH 2.9 28 51.657 36.451 06:07:37 2004/05/30
BALADEH 3.6 28 51.45 36.461 02:41:28 2004/05/30
BALADEH 4.5 28 51.613 36.403 01:42:42 2004/05/30
BALADEH 2.7 7 51.511 36.238 00:05:17 2004/05/30
BALADEH 2.9 43 51.205 36.579 23:37:51 2004/05/29
BALADEH 2.6 28 51.361 36.487 23:05:47 2004/05/29
BALADEH 3.9 28 51.369 36.439 22:55:19 2004/05/29
BALADEH 35 28 51.455 36.465 19:58:20 2004/05/29
BALADEH 3.8 28 51.418 36.438 18:42:45 2004/05/29
BALADEH 4.6 28 51.376 36.451 18:38:08 2004/05/29
BALADEH 3.9 28 51.444 36.496 17:30:27 2004/05/29
BALADEH 3.9 28 51.42 36.469 15:41:04 2004/05/29
BALADEH 3.3 28 51.352 36.502 15:23:49 2004/05/29
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BALADEH 3.2 28 51.416 36.509 15:03:50 2004/05/29
BALADEH 3.7 28 51.44 36.456 14:56:46 | 2004/05/29

BALADEH 3.3 28 51.39 36.39 13:34:25 2004/05/29
BALADEH 3.4 28 51.382 36.523 13:01:55 2004/05/29
BALADEH 3.6 28 51.424 36.507 12:56:44 2004/05/29
BALADEH 4.2 28 51.383 36.42 11:01:33 2004/05/29
BALADEH 3.6 28 51.413 36.374 10:20:40 2004/05/29
BALADEH 4.7 28 51.35 36.41 09:23:51 2004/05/29
BALADEH 3.2 28 51.439 36.436 06:34:14 2004/05/29
BALADEH 3.4 28 51.415 36.475 06:14:20 2004/05/29
BALADEH 2.8 28 51.433 36.444 05:34:50 2004/05/29
BALADEH 3.7 28 51.421 36.37 04:53:04 2004/05/29
BALADEH 3.9 28 51.708 36.413 04:12:36 2004/05/29
BALADEH 3.3 28 51.407 36.477 03:54:28 2004/05/29
BALADEH 3.5 28 51.746 36.415 03:35:24 2004/05/29
BALADEH 2.9 28 51.377 36.368 01:57:58 2004/05/29
BALADEH 2.8 9 51.397 36.51 01:09:57 2004/05/29
BALADEH 3.4 28 51.432 36.36 00:25:48 2004/05/29
BALADEH 3.1 28 51.705 36.389 23:53:57 2004/05/28
BALADEH 2.6 28 51.404 36.391 23:07:28 2004/05/28
BALADEH 24 28 51.383 36.439 22:50:38 2004/05/28
BALADEH 2.6 28 51.386 36.366 22:32:35 2004/05/28
BALADEH 3.1 28 51.676 36.413 21:31:26 2004/05/28
BALADEH 2.9 15 51.731 36.444 21:24:47 2004/05/28
BALADEH 2.5 28 51.426 36.372 21:22:48 2004/05/28
BALADEH 3.5 28 51.439 36.323 21:03:35 2004/05/28
BALADEH 2.8 28 51.379 36.451 20:49:26 2004/05/28
BALADEH 3.3 28 51.421 36.46 20:32:57 2004/05/28
BALADEH 3.2 28 51.406 36.419 20:31:21 2004/05/28
BALADEH 3.4 28 51.476 36.178 20:25:31 2004/05/28
BALADEH 2.7 28 51.365 36.519 20:16:56 2004/05/28
BALADEH 2.6 28 51.676 36.434 20:14:29 2004/05/28
BALADEH 3.1 28 51.373 36.411 20:09:18 2004/05/28
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BALADEH 3.2 28 51.389 36.405 20:07:26 2004/05/28
BALADEH 4.8 28 51.448 36.368 19:47:06 2004/05/28
BALADEH 2.5 15 51.54 36.28 18:54:50 2004/05/28
BALADEH 2.3 15 51.53 36.274 18:46:37 2004/05/28
BALADEH 2.3 15 51.58 36.284 18:43:39 2004/05/28
BALADEH 2.7 15 51.595 36.364 18:33:13 2004/05/28
BALADEH 3.1 33 51.569 36.396 18:25:05 2004/05/28
BALADEH 2.3 15 51.593 36.364 18:10:20 2004/05/28
BALADEH 3.2 15 51.388 36.275 17:51:21 2004/05/28
BALADEH 3.3 22 51.361 36.485 17:34:51 2004/05/28
BALADEH 2.8 23 51.551 36.413 17:17:27 2004/05/28
BALADEH 2.8 28 51.46 36.26 16:45:21 2004/05/28
BALADEH 2 35 51.56 36.362 16:37:51 2004/05/28
BALADEH 24 28 51.494 36.455 15:35:05 2004/05/28
BALADEH 1.7 9 51.731 36.403 15:30:26 2004/05/28
BALADEH 2.6 28 51.531 36.392 15:20:50 2004/05/28
BALADEH 2.6 28 51.825 36.491 15:09:09 2004/05/28
BALADEH 2.5 26 51.588 36.458 15:01:18 2004/05/28
BALADEH 2.6 15 51.611 36.37 14:49:54 2004/05/28
BALADEH 2.8 10 51.373 36.493 14:47:51 2004/05/28
BALADEH 25 15 51.673 36.408 14:38:30 2004/05/28
BALADEH 3 28 51.706 36.372 14:28:28 2004/05/28
BALADEH 2.8 20 51.731 36.447 14:20:23 2004/05/28
BALADEH 44 28 51.613 36.397 13:35:56 2004/05/28
BALADEH 3 15 51.611 36.33 13:28:44 2004/05/28
BALADEH 2.9 15 51.781 36.406 13:26:29 2004/05/28
BALADEH 4.6 37 51.592 36.447 13:15:07 2004/05/28
BALADEH 3.9 28 51.67 36.339 13:07:11 2004/05/28
BALADEH 6.3 28 51.643 36.371 12:38:46 2004/05/28
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Abstract

in this study the probabilistic seismic hazard analysis has been conducted in the city
of Babol. To achive the objectives, while studying the seismotectonic of the region,
an area extending from 150 Km radius from Babol city centre was chosen for the
study. By studying seismotectonic of the region, epicenter distribution and some
information such as geological information of 11 earthquake source have been
modeled. Linear sources or faults were used for deterministic estimation of the
maximum value of earth motion parameters. There are several relationships for
estimation of maximum magnitude of every linear source. Which five of them were
chosen in order to do the study. The earthquakes greater than 6 Richter were
collected from through country and the relation between earthquake magnitude
value and the reported faulting value were controlled with each of five relationship.
Finally Nowroozi and Wells & Cooper Smith relationships were introduced as proper
relationships for this zone. The average results of this two relationship were used for
determination of maximum magnitude resources. In order to chose proper
attenuation relationship, among all attenuation relationships, four relationship,
Joyner & Boore (1981), Ambraseys & Douglas (2003), Campbell and Bozorgnia (2003)
and Khademi (2002) that were more important and applicable than others were
chosen. By correlating these relationships with seismogram data of Baladeh
earthquake (1383), two relations of Joyner & boore (1981) and Campbell and Bozorgnia
(2003) , were chosen as proper relations for this region. . Two proper slowness
relationships for this zone (tow relationship, Joyner & Boore and Campell &
Bozorgnia) were used for deterministic estimation of maximum horizontal
acceleration. On the basis of results, the maximum values are related to blocks 1 and
2 in Khazar faults and also block 1 in North Alborz fault which contained 0.36g,
0.30g and 0.21g respectively. Maximum vertical acceleration were also calculated
for faulted zone blocks which maximum value of results are belong to blocks 1 and

2 in khazar fault and also blocks 1 and 2 in north alborz fault which maximum



vertical acceleration values are 0.36g, 0.29g, 0.18 and 0.18g, respectively. Logic tree
approach was used in order to consider uncertainty in danger analysis by
deterministic method. For doing this, 11 regional sources were used as local seismic
source. According to results, maximum horizontal acceleration are belongs to
sources 1, 2 and 3 with values of 0.38g, 0.33g and 0.21g, respectively. In the part
probabilistic seismic hazard analysis According to (Shapira et al 2007) studies and
assuming that {3 is constant, o value for each earthquake source was normalized. In
order to chose proper attenuation relationship, among all attenuation relationships,
four relationship, Joyner & Boore (1981), Ambraseys & Douglas (2003), Campbell
and Bozorgnia (2003) and Khademi (2002) that were more important and applicable
than others were chosen. By correlating these relationships with seismogram data of
Baladeh earthquake (1383), two relations of Joyner & boore (1981) and Campbell and
Bozorgnia (2003) , were chosen as proper relations for this region. At the next steep,
by using SEIS RISK III software, isoacceleration map of the design surfaces,
equivalent to excess probability of 0.10 and 0.20 during 50 years (equivalent to 475
and 2500 years returning period, respectively) was prepared by using 7*9 network.
Maximum horizontal acceleration for returning period of 475 and 2500 years was
estimated at 0.27 and 0.4, respectively. Vertical acceleration values in different
return periods were calculated by Campell and Bozorgnia (2003) relationship for
concerned field. Maximum vertical acceleration values, in two return periods of 475
and 2475 years are 0.17g and 0.28g, respectively. Finally, considering the
importance of response spectrum of basement, the values of this parameter for two
returning periods of 200 and 2500 years were calculated by taking into account
Joyner & Boore and Campbell and Bozorgnia data. According to obtained results in this
return period, maximum response spectrum can be observed in period 0.5 secend

with value of 0.28g, to other periods.

Keyword: Seismic hazard Analysis, Babol City, Attenuation relationship, Logic Tree,
Maximum acceleration.
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