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Seismotectonic map of near field (30Km) of Rajai dam region
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daxllas 390 505&9:;7 B b\b‘u.\g.s) LS’U)L' ksme)JJJ"") w,@ﬁ -\ wg.«.)

(OYY0) b »» 9 Ambersyes and Mellvile, 1982 ;| a8 5 )

@9, olej bl o | pbélre b | Mw) (S5
1 743 35.3 52.2 7.2
2 856.12.22 36.2 54.3 7.9
3 856 35.8 54.3
4 859 36.2 54.3
5 1102 36.3 54.1
6 1127 36.3 53.6 6.8
7 1301 36.1 53.2 6.7
8 1687 36.3 52.6 6.5
9 1805 36.2 52.4
10 | 1808.6.26 36.2 52.4 6.5
11 1809 36.3 52.5 6.4
12 1815 35.9 52.2
13 1825 36.1 52.6 6.6
14 | 1830.3.27 35.5 52.5 7
15 1830.4.6 35.9 52.6
16 1852 35.9 54.3
17 1868 34.9 52.5 6.4

oy 9 WojJ i B 5l s axlllas 5550 835050 ;0 oslayg, LKL slao) Jiye) Cuw pd -V g

(IIEES Sollils) oMo 1320 1A+ + Loy 85k 1 s

@, 583 olej il oye | @ldlha Job | KM) Goe | MW) S5
1 1924.9.27 37 53 16 5.3
2 1932.5.20 36.5 53.5 5.6
3 1935.3.5 35.94 53.06 5.9
4 1935.4.11 36.36 53.32 7.2
5 1935.4.15 35.9 54 70 5
6 1951.11.13 35.89 53.17 69 45
7 1952.5.20 36.6 53.4 12 5.6
8 1957.7.2 36.07 52.47 7.1
9 1957.10.25 36.4 53.2 13 4.9
10 1966.10.3 35.8 53.44 14 4.9
11 1967.2.3 36.7 53.7 27 4.3
12 | 1967.11.10 36 53.89 5 5
13 | 1967.12.10 36.19 53.69 19 5
14 1968.5.19 36.61 53.35 22 4.6
15 1968.7.29 36.72 53.85 14 4.8
16 | 1968.12.12 35.8 53.39 27 4.9
17 1969.5.12 355 53.1 29 4.3

VPO



= SR

@, 589 ol el o | oldlix Jsb | KM) Gee | (MW) S5
18 1971.9.8 36.2 52.76 30 5.2
29 1972.2.23 36.21 53.46 73 4.6
20 1972.8.8 36.51 52.77 42 4.8
21 1973.2.15 36.89 53.29 5.1
22 | 1973.10.27 35.77 52.57 29 4.3
23 1974.115 36.22 52.92 15 4.6
24 1975.11.6 36 53.15 6 4.6
25 1976.1.31 36.63 53.81 24 4.2
26 1977.2.20 36.4 53.21 33 4.3
27 1979.3.18 36.34 52.65 33 4.5
28 1982.2.5 36.13 53.68 33 4.5
29 1983.3.25 36.04 52.29 20 55
30 1985.7.8 36.27 53.71 33 4.7
31 | 1985.10.14 35.58 52.66 15 4.7
32 1986.3.26 36.01 53.68 34 4.6
33 | 1987.11.25 35.67 53.07 33 4.4
34 1990.1.20 35.9 52.97 30 5.9
35 1991.8.23 35.99 53.27 42 5
36 1991.9.8 35.38 53.36 15 4.4
37 | 1991.10.17 36.41 53.13 33 4.1
38 1992.9.22 36.29 52.72 35 5.1
39 | 1993.19.18 36.55 53.78 33 45
40 1995.6.3 35.92 53.09 50 4.2
41 | 1995.11.23 35.97 53.41 15 4

Laso))Ju..; 9 Lbo)).lw.».: Bi> )| o= axlao S)90 3&5.\700 o ob‘b\is) Gﬁ&mé 6L®o)JIwA) w).e‘_‘a -Y ws.».a

(GTU S LIS sdkes Y11 51385 Slej 556 15 s

3, g9y ol Sz 2 | Wl Job | (kM) Sgls Goe | (kM) alolé | (M) 55
1 | 1996.01.16 36.42 54.21 1.2 97.6 3.6
2 | 1996.06.28 35.70 52.41 15.4 101 3.4
3 [ 1996.09.16 35.87 53.01 10.8 47.9 4.1
4 | 1997.08.26 36.46 53.02 6.3 31 4.1
5 [ 1997.09.16 36.57 54.01 14.9 84.6 5.0
6 | 1997.10.20 35.49 53.45 8.1 88.6 3.1
7 | 1997.11.20 35.96 52.97 22.2 41.1 4.1
8 [ 1997.12.17 35.93 52.97 8 44.6 3.3
9 [ 1998.01.09 36.47 52.24 6.5 100 4.7
10 | 1998.03.03 35.98 53.70 0.8 56 3.4
11 | 1998.03.18 35.57 53.07 9.4 78.6 3.1
12 | 1998.04.07 36.16 52.77 10.3 46 3.7
13 [ 1998.05.20 35.84 53.77 13.6 70.5 3.7
14 [ 1998.06.10 35.88 53.97 6.4 83.8 3.6
15 | 1998.06.17 35.67 52.87 8.2 73.7 3.6
16 | 1998.07.04 35.64 52.97 11.3 73.1 3.1
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17 1998.07.07 36.43 52.23 7.4 99.3 3.7
18 1998.07.22 36.42 52.24 8.8 98.5 3.2
19 1998.08.30 36.58 52.50 14.1 79.6 3.7
20 1998.09.02 35.99 53.46 13 37.3 3.1
21 1998.09.11 35.69 53.70 6 78.9 34
22 1998.09.27 35.92 53.18 8.5 38.1 3.2
23 1998.09.29 36.91 53.98 12.6 104 3.5
24 1998.10.26 35.73 52.98 17.1 64 3.4
25 1998.11.06 36.03 53.27 20.2 25.3 34
26 1998.11.19 35.93 53.55 4.2 48.7 34
27 1998.11.23 36.08 53.99 29 77.6 3.3
28 1999.03.13 35.95 53.31 9.2 354 3.7
29 1999.03.17 35.86 53.69 6.5 63.6 3.3
30 1999.05.01 35.96 53.07 8.7 36.5 3.3
31 1999.05.21 35.26 53.40 8.8 112 45
32 1999.05.26 36.03 54.08 15 87.4 3.5
33 1999.05.28 36.13 52.93 15 31.8 3.2
34 1999.11.06 35.91 53.07 16.3 415 3.1
35 1999.12.09 36.36 53.79 25.8 56.3 4.4
36 1999.12.21 36.29 52.24 8.1 97.3 3.3
37 2000.03.24 37.13 53.24 18 97.5 3.1
38 2000.05.06 36.19 53.57 9.8 34.4 3.5
39 2000.06.12 36.19 53.97 2.1 73 3.2
40 2000.07.22 35.72 52.74 9.2 76.5 34
41 2000.08.28 35.40 53.79 2.7 110 3.2
42 2000.11.05 36.22 53.61 11.3 37.8 3.1
43 2000.11.19 36.09 53.78 13.3 57.5 3.2
44 2001.02.12 36.30 52.53 12.5 68.5 3.2
45 2001.03.04 35.27 53.38 23 111 4.5
46 2001.05.04 35.99 53.76 1.9 59.7 3.2
47 2001.05.16 36.06 52.76 9.6 50.7 4.1
48 2001.06.24 35.93 52.22 13.8 104 3.6
49 2001.07.07 35.74 52.46 12.3 954 34
50 2001.07.21 36.50 53.63 13.4 48.6 3.3
51 2001.09.03 35.53 53.96 12.9 108 3.2
52 2001.10.19 35.71 53.25 11.7 61.2 3.1
53 2001.11.17 35.92 53.21 6.1 374 3.4
54 2002.03.09 35.93 52.90 13.5 48.1 3.6
55 2002.05.13 35.39 53.12 12.2 97.9 4.4
56 2002.07.07 35.74 53.23 12.5 57.6 3.7
57 2002.08.03 36.18 52.52 13.2 69.5 3.1
58 2002.10.18 35.83 52.23 26.2 109 3.9
59 2002.10.26 35.67 53.20 25.8 65.8 3.1
60 2002.11.18 35.86 52.93 14.8 52.4 3.7
61 2003.01.24 35.71 53.09 16.3 61.9 3.3
62 2003.02.14 36.19 53.42 6.8 20 3.3
63 2003.02.17 35.86 53.16 16.6 445 3.1
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64 2003.02.17 35.65 53.20 18 67.3 3.3
65 2003.02.24 36.11 53.78 7.4 56.7 3.6
66 2003.04.27 36.69 52.95 21.7 55.9 3.2
67 2003.05.02 36.05 53.21 10 234 3.1
68 2003.05.10 35.58 53.22 20.8 75.7 3.8
69 2003.05.23 35.69 53.91 7.6 92 3.9
70 2003.06.22 35.52 52.65 10.4 99.4 45
71 2003.07.10 35.81 52.81 23.1 64.1 3.2
12 2003.09.15 3541 52.95 325 98.2 3.1
73 2003.09.30 36.25 53.02 1 20 4.0
74 2003.10.23 36.58 54.08 8.3 90.5 3.2
75 2003.12.06 35.59 52.48 13.3 104 3.3
76 2004.02.21 35.76 52.31 4.7 105 4.4
77 2004.04.13 36.02 53.29 5.8 26.7 3.5
78 2004.06.01 35.89 53.16 11.4 41.9 3.3
79 2004.06.04 36.13 53.54 1.7 33.6 4.4
80 2004.06.21 36.25 52.97 0.5 24.7 3.5
81 2004.06.27 35.92 52.67 4.9 66.3 3.6
82 2004.07.26 36.35 54.05 3.9 81.5 3.1
83 2004.08.21 36.47 54.12 3.3 90.4 3.4
84 2004.09.24 35.70 52.46 19.1 97.7 3.9
85 2004.10.28 35.39 52.79 11.1 105 3.1
86 2004.12.17 36.00 53.24 0.9 28.9 3.6
87 2004.12.21 36.12 53.61 40.2 3.2
88 2005.01.01 36.16 53.41 3 21.2 3.1
89 2005.01.13 35.50 53.29 2 84.5 3.8
90 2005.01.29 35.99 52.36 4.9 90.1 34
91 2005.02.20 36.48 52.94 8.8 37.3 4.6
92 2005.04.18 36.32 54.09 10 84.7 3.1
93 2005.04.28 35.88 53.29 10 42.9 3.4
94 2005.05.22 36.03 53.27 7.4 24.9 3.2
95 2005.06.01 35.47 53.10 13.2 88.9 34
96 2005.06.08 36.42 54.19 10 96.2 3.5
97 2005.07.30 36.39 52.48 10 74.9 3.4
98 2005.08.29 35.78 52.27 5.7 108 3.1
99 2005.08.31 36.07 53.67 10 47.8 3.8
100 | 2005.09.26 36.30 53.37 10 15.2 3.6
101 | 2005.11.28 36.31 53.92 10 68.1 3.1
102 | 2005.12.22 36.01 53.42 10 32.9 3.7
103 | 2006.01.13 35.64 53.31 68.8 3.2
104 | 2006.03.26 36.03 53.75 4.9 56.9 3.3
105 | 2006.05.07 35.47 53.42 11.7 89.8 3.3
106 | 2006.05.23 36.33 54.15 90.4 3.1
107 | 2006.07.28 36.17 54.21 4 97.2 3.5
108 | 2006.08.16 36.89 53.97 8 102 3.4
109 | 2006.08.28 35.34 53.30 10 102 3.7
110 | 2006.11.13 36.34 54.10 4 85.6 4.1
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111 | 2006.11.18 35.52 53.16 17.4 83 3.3
112 | 2006.11.26 35.92 53.29 5 38.2 3.2
113 | 2006.12.12 36.65 52.95 7.9 52.4 3.2
114 | 2006.12.20 36.19 53.84 12 60.1 4.2
115 2007.02.18 36.49 52.77 7.1 52.4 3.2
116 | 2007.02.22 36.81 53.87 19.1 88.4 3.2
117 | 2007.04.03 35.89 53.10 2 43 3.7
118 | 2007.04.17 35.37 53.18 9.8 98.6 3.2
119 2007.04.24 36.08 53.10 3.2 22.9 3.3
120 | 2007.05.31 36.10 53.61 12.3 41 3.1
121 2007.10.18 35.79 52.52 3 86.8 3.3
122 2007.11.01 35.96 52.36 6.6 91.1 34
123 2007.11.05 36.25 52.98 4.9 24.1 35
124 | 2007.11.25 36.26 52.35 5.6 85.9 3.1
125 2007.12.12 36.30 53.49 45 26.5 3.6
126 2008.01.07 35.94 53.21 5 35.4 3.6
127 2008.02.03 36.59 52.94 6 47.3 3.2
128 2008.02.12 36.23 52.59 4.1 62.9 3.2
129 2008.02.20 35.97 53.23 3 32.1 3.2
130 | 2008.03.08 36.27 54.02 5 78 3.7
131 2008.03.26 36.38 52.61 9.2 62.5 4.6
132 2008.04.24 35.74 52.61 4 84 3.6
133 | 2008.06.09 36.65 52.27 6.8 103 3.1
134 | 2008.06.13 35.88 53.56 3 52.8 3.1
135 2008.06.29 36.03 52.47 2.3 78.2 3.2
136 2008.07.16 35.94 53.19 5 35.3 4.2
137 | 2008.07.25 35.66 54.03 5 102 3.2
138 | 2008.08.06 36.14 53.84 2.6 61.1 3.1
139 | 2008.08.28 35.98 53.41 55 35.6 3.2
140 | 2008.09.07 36.30 53.94 3 70 3.1
141 2008.10.04 35.98 52.29 7.4 97.3 3.2
142 2008.10.31 36.13 53.82 2.9 59.8 3.3
143 2008.12.16 35.41 52.75 2.1 105 3.6
144 | 2008.12.27 36.64 53.57 5 54.2 3.2
145 2009.01.09 36.37 53.96 2 12.7 3.3
146 2009.01.10 36.08 53.66 2 46.4 3.2
147 2009.02.28 36.33 53.88 4.4 64.2 35
148 | 2009.03.07 36.45 52.52 8.5 12.7 34
149 2009.03.12 36.31 54.04 35 80.3 3.2
150 | 2009.04.02 36.04 52.33 3.7 91 3.1
151 2009.04.17 35.34 52.92 6.6 106 3.1
152 | 2009.06.09 35.89 53.03 35 44.8 3.7
153 | 2009.09.22 36.20 52.92 25 31 3.1
154 | 2009.10.22 36.98 52.93 9 86.1 3.1
155 2009.11.16 36.54 52.89 18.1 45.6 34
156 | 2010.01.05 37.08 53.00 9.9 94.7 34
157 2010.01.20 35.79 52.86 35 63 4.2

159
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158 | 2010.02.22 36.77 54.14 2.8 106 3.2
159 | 2010.02.23 35.94 53.37 5.2 38.4 3.3
160 | 2010.03.29 35.79 52.81 5.8 66.2 3.6
161 | 2010.05.25 35.95 53.33 6.8 35.9 34
162 | 2010.05.26 36.00 54.01 12 82.2 3.7
163 | 2010.06.09 36.12 53.12 2.5 18.9 3.1
164 | 2010.07.07 37.02 52.77 10 96.3 3.2
165 | 2010.08.18 36.68 52.32 1.7 100 3.1
166 | 2010.09.18 35.84 52.87 4 58.2 3.3
167 | 2010.09.25 35.93 53.18 5 36.1 3.6
168 | 2010.11.04 36.10 53.65 5 45.2 3.1
169 | 2010.11.10 36.35 52.72 3.9 50.6 3.2
170 | 2010.11.25 36.15 53.22 11.7 11.9 3.3
171 | 2010.12.06 35.94 53.31 5 35.9 3.1
172 | 2011.01.28 35.81 53.24 5 50 3.3
173 | 2011.02.20 35.52 53.35 4.6 82.6 3.3
174 | 2011.05.27 36.03 53.59 5 43.3 3.2
175 | 2011.07.03 35.69 53.33 2.8 64.5 3.6
176 | 2011.07.05 36.73 52.86 55 64.4 3.8
177 | 2011.10.20 36.41 52.24 22.2 98.5 3.1
178 | 2011.10.26 36.97 52.94 8.6 85.2 3.2
179 | 2011.12.03 36.30 54.19 3.2 94.3 3.1
180 | 2011.12.09 35.92 53.20 5 37.1 3.3
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Abstract

Shahid Rajai Dam is constructed in 40 kilometers of south Sari on Tajan River. Study
area within radius of 100 km of the Shahid Rajai dam site is including the northern
and southern slopes of the eastern Alborz and part of the central Iran .in this study, the
Faults are investigated in two radios of 30 and 100 kilometers around the dam site.
Studies in the radius of 30 km, result to identify the faults of Mergav, Telavak,
Shalmak, Majid, Vlikbon, Jurjadeh, Khoramabad and Zirab with dominant reverse
mechanism, and Shokhteh-sara fault with dominant sinistral strike slip mechanism.
With study of earthquake occurred in this area, focal of 11+2 km are proposed for
seismognic zone. Based on the study of North Alborz, Khazar and Mosha faults in
study area, the North Alborz and Khazar faults divided into three segment and Mosha
faults divided into two segments. The evaluation of faults avoidance zone are shown
that the fault rupture zone of North Alborz fault covering significant part of the
reservoir of Shahid Rajai dam. Also cities of Sari, Ghaemshahr, Neka and Behshar are
located in the rupture zone of Khazar fault. Fault activity classification based on the
fractal dimension and epicenter of earthquakes show that the North Alborz, Damghan,
Badeleh, Laleband and Sokhteh-Sara faults have a high activity grade. Also according
the moment and slip rates, the Damghan and Mosha fault are classified in the low slip
rate and it’s expected to have a major earthquake with long return period. The results
of seismic zonation potential map show that Astaneh, Firuzkoh and Mosha faults
make an active seismic zone in southern part of the Shahid Rajai dam. Based on the
deterministic seismic hazard analysis, the maximum of earthquake magnitude and
acceleration are belong to segment number two of North Alborz Fault with Ms = 6.8,
and horizontal and vertical acceleration of 0.48g and 0.34g, respectively. In
Probabilistic seismic hazard analysis method, horizontal and vertical acceleration with
return period of 100 years (equivalent to the useful life of the dam), 0.25g and 0.12g,
are estimated. Also this study shows that there is good relation between the decreasing
of water level and occurrence of reservoir earthquake, and these earthquakes are
dominated in the south of dam site and near the North Alborz fault.

Key words: Shahid Rajai Dam, Sari, Fault avoidance zone, seismic moment, induced
seismicity
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