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(Yoo PS5 9 oS (Soals alayl -F-Y Jou

LnY = cl+ f(Mw) +c4Ln,/F,(Mw,r,S) + f,(F)+ ,(S) + f,(HW,F,Mw,r;)
f1(Mw) = ¢,Mw = ¢, (8.5 - Mw)?

F2(MW, I, S) = I ” +G(S)? (explc,Mw + ¢, (8.5 — Mw)? )2
0(S)=c; +Cs(Sy +Sg) +C;S) +C, S

f,(F)=cFgry +Cy Fpy

(V\-Y)
f4 (S) = ClZSVFS + C13SSR +Cl4SFR
fS(HW’ FMW’ r-seis) = HWf3(F) wa(MW) wa(rseis)
HIF = QJor rpzSlonor & =70

(Syms+ Sspt Sepd(3 — rphs for rip=Skmand § =70

O for Me <355
MMHJ= Mw‘.ﬁjzﬂf 5..5£Mw55.5
I jor Mw=485

i) = CialTegis’ O Jor Pogy = O ki
15 JOr Pogs = 8km

for horizontal PGA: ¢; = —4.033, ¢, = 0.812, ¢3 = 0.036, ¢4 = —1.061, c5 = 0.041,
Cg = —0.005, c7 = —0.018, cg = 0.766, cg = 0.034, c1o = 0.343, c1; = 0.351,

Cip =—0.123, c13=—0.138, c14 = —0.289, ¢c15=0.370 and o =cl16 — 0.07Mw for
Mw<74and o =cl6 — 0.518 for Mw > 7.4 where c16 = 0.920 or o =cl7 + 0.351

for PGA _0.079, 0 =c17 — 0.132 In(PGA) for 0.07 g < PGA < 0.25 g and o = cl7
+ 0.183 for PGA > 0.25 g where c17 = 0.219

for vertical PGA: ¢q =—3.108, ¢, = 0.756, c3 = 0, ¢4 = —1.287, c5 = 0.142, cg = 0.046,
c7 =—0.040, cg = 0.587, cg = 0, ¢1g = 0.253, ¢q1 = 0.173, ¢1p = —0.135, ¢13 =—0.138,
C14 =—0.256, ¢c15=0.630 and o =c16 — 0.07Mw for Mw < 7.4 and c=c16 — 0.518

for Mw > 7.4 where c16 =0.975 or o =cl17 + 0.351 for PGA <0.07 g, c=c17 — 0.132

In(PGA) for 0.07 g <PGA <0.25gand o =cl17 + 0.183 for PGA >0.25 g where c17 =
0.274.

For Very firm soil SVFS =1, SSR =0 and SFR =0
For Reverse fault Fgy =1 and Fyy =0
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1 53.46 H 40.84 H 94.30 H
2 63.02 H 45.83 H 108.85 H
3 42.25 H 28.64 H 70.89 H
4 45.83 H 35.09 H 80.92 H
5 43.11 H 26.65 H 69.76 H
6 47.52 H 36.38 H 83.90 H
7 71.31 H 52.29 H 123.60 H
8 59.08 H 40.90 H 99.98 H
9 50.94 H 31.35 H 82.29 H
10 56.90 H 38.45 H 95.35 H
11 42.20 H 23.28 M 65.48 H
12 59.08 H 39.39 H 98.47 H
13 58.00 H 39.19 H 97.19 H
14 43.11 H 23.51 M 66.62 H
15 41.58 H 25.98 M 67.56 H
16 41.56 H 27.96 H 69.52 H
17 43.06 H 30.76 H 73.82 H
18 60.59 H 42.41 H 103.00 H
19 53.02 H 34.84 H 87.86 H
20 57.22 H 41.53 H 98.75 H
21 57.22 H 38.40 H 95.62 H
22 48.59 H 27.43 H 76.02 H
23 65.02 H 47.86 H 112.88 H
24 49.12 H 33.25 H 82.37 H
25 168.68 H 51.39 H 220.07 H
26 86.30 H 64.72 H 151.02 H
27 42.41 H 19.69 M 62.1 H
28 46.25 H 29.00 H 75.25 H
29 44,59 H 27.96 H 72.55 H
30 45.46 H 26.65 H 72.11 H
31 84.64 H 55.93 H 140.57 H
32 42.32 H 24.18 M 66.50 H
33 5251 H 37.62 H 90.13 H
34 53.25 H 41.58 H 94.83 H
35 80.20 H 54,95 H 135.15 H
36 66.50 H 43.84 H 110.34 H
37 72.55 H 46.86 H 119.41 H
38 44.40 H 35.81 H 80.21 H
39 43.93 H 31.60 H 75.53 H
40 53.97 H 35.01 H 88.98 H
41 78.44 H 55.04 H 133.48 H
42 36.38 M 26.73 H 63.11 H
43 35.64 M 28.96 H 64.60 H
44 26.92 M 28.69 H 55.61 H
45 38.41 M 31.72 H 70.13 H
46 36.47 M 27.71 H 64.18 H
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47 25.98 M 21.53 M 47.51 M
48 31.93 M 23.01 M 54.94 M
49 23.08 M 16.48 M 39.56 M
50 25.07 M 15.03 M 40.10 M
51 26.49 M 15.75 M 42.24 M
52 31.93 M 18.57 M 50.50 M
53 36.38 M 25.25 M 61.63 M
54 23.64 M 15.03 M 38.67 M
55 28.51 M 16.18 M 44.69 M
56 31.36 M 20.43 M 51.79 M
57 34.89 M 25.25 M 60.14 M
58 23.64 M 15.03 M 38.67 M
59 26.97 M 16.95 M 43.92 M
60 23.01 M 14.11 L 37.12 M
61 24.55 M 16.13 M 40.68 M
62 29.78 M 20.38 M 50.16 M
63 29.00 M 19.60 M 48.60 M
64 24.35 M 24.35 M 48.70 M
65 23.57 M 15.49 M 39.06 M
66 32.31 M 21.54 M 53.85 M
67 26.49 M 14.33 L 40.82 M
68 25.07 M 15.03 M 40.10 M
69 30.57 M 18.03 M 48.60 M
70 24.50 M 15.60 M 40.10 M
71 28.69 M 15.14 M 43.83 M
72 27.89 M 18.33 M 46.22 M
73 26.45 M 17.38 M 43.83 M
74 24.02 M 15.28 M 39.30 M
75 31.35 M 21.95 M 53.30 M
76 32.23 M 23.64 M 55.87 M
77 24.24 M 13.47 L 37.71 M
78 24.42 M 13.86 L 38.28 M
79 28.44 M 16.04 M 44.48 M
80 31.37 M 21.14 M 52.51 M
81 23.64 M 15.03 M 38.67 M
82 26.98 M 15.31 M 42.29 M
83 22.72 M 16.46 M 39.18 M
84 27.48 M 15.60 M 43.08 M
85 24.50 M 10.40 L 34.90 M
86 28.22 M 16.34 M 44.56 M
87 33.48 M 23.11 M 56.59 M
88 31.88 M 15.14 M 47.02 M
89 26.92 M 16.01 M 42.93 M
90 29.47 M 18.90 M 48.37 M
91 31.06 M 21.21 M 52.27 M
92 32.22 M 16.47 M 48.69 M
93 35.81 M 22.92 M 58.73 M
94 27.92 M 20.06 M 47.98 M
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95 37.95 M 22.92 M 60.87 M
96 32.92 M 21.95 M 54.87 M
97 37.13 M 23.76 M 60.89 M
98 25.38 M 16.92 M 42.30 M
99 32.57 M 21.97 M 54.54 M
100 23.48 M 13.63 L 37.11 M
101 26.51 M 17.91 M 44.42 M
102 23.57 M 13.47 L 37.04 M
103 26.49 M 20.06 M 46.55 M
104 36.05 M 21.95 M 58.00 M
105 27.43 M 14.11 L 41.54 M
106 27.48 M 12.82 L 40.30 M
107 35.37 M 20.76 M 56.13 M
108 36.35 M 23.15 M 59.50 M
109 32.94 M 15.75 M 48.69 M
110 23.64 M 15.05 M 38.69 M
111 28.44 M 16.78 M 45.22 M
112 26.26 M 13.26 L 39.52 M
113 25.53 M 18.97 M 44.50 M
114 39.05 M 23.91 M 62.96 M
115 32.74 M 21.10 M 53.84 M
116 30.82 M 20.03 M 50.85 M
117 32.94 M 15.75 M 48.69 M
118 22.60 M 13.86 L 36.46 M
119 24.07 M 15.31 M 39.38 M
120 33.07 M 18.23 M 51.30 M
121 27.21 M 15.11 M 42.32 M
122 25.01 M 16.43 M 41.44 M
123 35.73 M 23.34 M 59.07 M
124 39.38 M 24.07 M 63.45 M
125 35.73 M 26.26 M 61.99 M
126 25.95 M 12.97 L 38.92 M
127 33.06 M 21.53 M 54.59 M
128 26.97 M 17.72 M 44.69 M
129 24.66 M 1541 M 40.07 M
130 22.60 M 13.86 L 36.46 M
131 29.91 M 19.70 M 49.61 M
132 30.64 M 20.42 M 51.06 M
133 33.71 M 20.38 M 54.09 M
134 34.16 M 23.76 M 57.92 M
135 31.74 M 22.67 M 54.41 M
136 23.88 M 12.33 L 36.21 M
137 34.39 M 21.17 M 55.56 M
138 36.66 M 23.91 M 60.57 M
139 31.88 M 22.31 M 54.19 M
140 29.37 M 17.19 M 46.56 M
141 33.25 M 21.91 M 55.16 M
142 33.25 M 21.17 M 54.42 M
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143 31.08 M 19.13 M 50.21 M
144 26.49 M 17.19 M 43.68 M
145 28.76 M 16.83 M 45.59 M
146 24.29 M 14.90 M 39.19 M
147 34.37 M 25.79 M 60.16 M
148 33.91 M 26.20 M 60.11 M
149 23.34 M 18.97 M 42.31 M
150 22.72 M 16.46 M 39.18 M
151 18.96 L 18.96 M 37.92 M
152 21.21 L 21.21 M 42.42 M
153 19.34 L 19.34 M 38.68 M
154 20.44 L 20.73 M 41.17 M
155 21.14 L 20.42 M 41.56 M
156 14.23 L 20.42 M 34.65 M
157 19.30 L 14.85 M 34.15 M
158 19.60 L 14.90 M 34.50 M
159 2.89 L 2.89 L 5.78 L
160 0.83 L 0.83 L 1.66 L
161 5.36 L 5.36 L 10.72 L
162 0.83 L 0.83 L 1.66 L
163 1.82 L 2.92 L 4.74 L
164 3.65 L 3.65 L 7.30 L
165 16.83 L 6.14 L 22.97 L
166 5.28 L 6.14 L 11.42 L
167 0.83 L 0.83 L 1.66 L
168 3.65 L 3.65 L 7.30 L
169 12.40 L 12.40 L 24.80 L
170 14.29 L 10.44 L 24.73 L
171 0.66 L 0.66 L 1.32 L
172 10.03 L 10.03 L 20.06 L
173 3.58 L 3.58 L 7.16 L
174 9.48 L 5.10 L 14.58 L
175 0.83 L 0.83 L 1.66 L
176 0.83 L 1.16 L 1.99 L
177 3.58 L 3.58 L 7.16 L
178 10.74 L 10.74 L 21.48 L
179 10.93 L 6.57 L 17.50 L
180 3.51 L 0.83 L 4.34 L
181 9.09 L 4.55 L 13.64 L
182 1.32 L 1.32 L 2.64 L
183 1.32 L 2.86 L 4.18 L
184 10.03 L 10.03 L 20.06 L
185 7.72 L 2.31 L 10.03 L
186 0.66 L 0.66 L 1.32 L
187 11.13 L 11.13 L 22.26 L
188 10.56 L 6.60 L 17.16 L
189 2.04 L 2.70 L 4.74 L
190 3.30 L 3.30 L 6.60 L
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191 9.30 L 5.01 L 14.31 L
192 22.19 L 13.61 L 35.80 L
193 21.48 L 12.89 L 34.37 L
194 6.93 L 2.97 L 9.90 L
195 2.75 L 1.10 L 3.85 L
196 13.83 L 13.83 L 27.66 L
197 13.32 L 7.85 L 21.17 L
198 4.55 L 4.55 L 9.10 L
199 6.34 L 7.16 L 13.50 L
200 10.10 L 10.10 L 20.20 L
201 10.10 L 6.07 L 16.17 L
202 3.58 L 3.58 L 7.16 L
203 22.19 L 13.61 L 35.80 L
204 10.74 L 10.74 L 21.48 L
205 9.65 L 5.20 L 14.85 L
206 8.31 L 8.31 L 16.62 L
207 17.24 L 12.54 L 29.78 L
208 3.07 L 3.07 L 6.14 L
209 11.45 L 11.45 L 22.90 L
210 19.34 L 14.33 L 33.67 L
211 10.74 L 6.45 L 17.19 L
212 18.57 L 14.11 L 32.68 L
213 20.05 L 10.40 L 30.45 L
214 21.16 L 11.75 L 32.91 L
215 14.40 L 14.40 L 28.80 L
216 12.18 L 12.18 L 24.36 L
217 3.86 L 3.86 L 7.72 L
218 1.10 L 1.93 L 3.03 L
219 1.10 L 1.10 L 2.20 L
220 3.37 L 3.37 L 6.74 L
221 22.19 L 10.03 L 32.22 L
222 21.21 L 12.12 L 33.33 L
223 12.88 L 8.34 L 21.22 L
224 17.91 L 9.32 L 27.23 L
225 22.35 L 10.79 L 33.14 L
226 20.78 L 10.75 L 31.53 L
227 2.54 L 1.10 L 3.64 L
228 15.49 L 4.54 L 20.03 L
229 15.49 L 8.08 L 23.57 L
230 9.90 L 5.28 L 15.18 L
231 20.76 L 10.77 L 31.53 L
232 12.18 L 7.89 L 20.07 L
233 17.91 L 9.32 L 27.23 L
234 0.83 L 0.83 L 1.66 L
235 22.22 L 9.42 L 31.64 L
236 22.22 L 10.77 L 32.99 L
237 15.49 L 7.41 L 22.90 L
238 9.47 L 5.11 L 14.58 L
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239 13.61 L 10.74 L 24.35 L
240 21.14 L 13.86 L 35.00 L
241 19.93 L 10.36 L 30.29 L
242 16.48 L 7.89 L 24.37 L
243 4.09 L 4.09 L 8.18 L
244 12.12 L 12.12 L 24.24 L
245 4.72 L 4.72 L 9.44 L
246 10.10 L 6.07 L 16.17 L
247 17.91 L 13.61 L 31.52 L
248 12.18 L 6.45 L 18.63 L
249 16.46 L 7.06 L 23.52 L
250 0.88 L 0.88 L 1.76 L
251 1.54 L 2.70 L 4.24 L
252 1.93 L 3.37 L 5.30 L
253 11.45 L 10.77 L 22.22 L
254 18.19 L 7.41 L 25.60 L
255 19.70 L 8.02 L 27.72 L
256 19.69 L 10.61 L 30.30 L
257 0.88 L 2.31 L 3.19 L
258 0.88 L 0.88 L 1.76 L
259 8.08 L 4.04 L 12.12 L
260 3.37 L 3.37 L 6.74 L
261 10.10 L 10.10 L 20.20 L
262 12.40 L 11.67 L 24.07 L
263 18.24 L 8.02 L 26.26 L
264 18.24 L 7.29 L 25.53 L
265 4.38 L 3.39 L 7.77 L
266 0.88 L 2.70 L 3.58 L
267 0.88 L 1.16 L 2.04 L
268 5.38 L 9.42 L 14.80 L
269 3.37 L 3.37 L 6.74 L
270 17.72 L 8.48 L 26.20 L
271 2.54 L 3.37 L 5.91 L
272 10.94 L 10.94 L 21.88 L
273 3.65 L 3.65 L 7.30 L
274 13.13 L 13.13 L 26.26 L
275 21.16 L 12.09 L 33.25 L
276 19.27 L 10.02 L 29.29 L
277 2.82 L 0.89 L 3.71 L
278 0.88 L 0.88 L 1.76 L
279 20.43 L 11.67 L 32.10 L
280 22.02 L 12.39 L 34.41 L
281 22.31 L 11.16 L 33.47 L
282 22.31 L 12.75 L 35.06 L
283 22.31 L 11.16 L 33.47 L
284 12.09 L 7.56 L 19.65 L
285 5.02 L 1.44 L 6.46 L
286 16.78 L 8.02 L 24.80 L

#4




(Y-0) g9z aols!

o yoli a5 @»‘a)ﬂ o yolie a0 @}a;)‘ o olis ) @Le.;)j
A o)les -l o] Sy ol
(G9)S ndy . (D) iy . ELSESRY L
G9)S rky () 2y sl
287 17.38 L 12.84 L 30.22 L
288 11.33 L 11.33 L 22.66 L
289 3.02 L 2.03 L 5.05 L
290 0.88 L 0.88 L 1.76 L
291 0.88 L 1.76 L 2.64 L
292 0.88 L 0.88 L 1.76 L
293 12.40 L 12.40 L 24.80 L
294 20.06 L 11.46 L 31.52 L
295 3.71 L 3.71 L 7.42 L
296 10.51 L 10.51 L 21.02 L
297 3.02 L 3.02 L 6.04 L
298 1.10 L 1.10 L 2.20 L
299 4.08 L 4.08 L 8.16 L
300 13.13 L 13.13 L 26.26 L
301 9.30 L 5.01 L 14.31 L
302 12.40 L 12.40 L 24.80 L
303 3.65 L 3.65 L 7.30 L
304 11.14 L 11.14 L 22.28 L
305 1.65 L 1.65 L 3.30 L
306 5.84 L 5.84 L 11.68 L
307 5.84 L 5.84 L 11.68 L
308 3.65 L 3.65 L 7.30 L
309 6.57 L 5.84 L 12.41 L
310 14.65 L 6.94 L 21.59 L
311 11.75 L 11.75 L 23.50 L
312 3.92 L 3.92 L 7.84 L
313 13.32 L 13.32 L 26.64 L
314 4.79 L 4.79 L 9.58 L
315 3.06 L 3.06 L 6.12 L
316 5.11 L 5.11 L 10.22 L
317 7.16 L 7.16 L 14.32 L
318 13.32 L 13.32 L 26.64 L
319 4.70 L 4.70 L 9.40 L
320 0.88 L 0.88 L 1.76 L
321 0.88 L 0.88 L 1.76 L
322 9.47 L 5.11 L 14.58 L
323 3.05 L 3.05 L 6.10 L
324 1.32 L 1.32 L 2.64 L
325 3.37 L 0.66 L 4.03 L
326 3.37 L 3.37 L 6.74 L
327 3.65 L 3.65 L 7.30 L
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Abstract:

In this study the earthquake hazard risk assessment and crisis management for religious
Mega city of Mashhad have been discussed. For this, the maximum horizontal
acceleration of two faults located in south and north of Mashhad as worst scenarios are
calculated based on the attenuation relationships of Campbell and Bozorgnia(2004). Then
digital distribution maps of 11 parameters such as structure quality, road and street
positions, residential area, educational centers, hotels and tourist centers, religious and
public locations, state offices, trade and industrial centers, health care and hospitals,
special structures and sport centers as effective factors in destruction and earthquake
damages have been prepared.

With overlaying the mentioned parameters( urban management map) in Arc View
software and isoacceleration maps obtained from the different earthquake scenario and
also surface horizontal acceleration for return period of 475 years obtained from
microzonation study of mashhad city, the earthquake hazard risk maps for day, night and
their average have been obtained.

The seismic risk maps shown that the earthquake risk in central and northern parts of
mashhad is high. The main reasons of this are existence of densely populated center
(educational residential, religious and offices) medium to high residential population,
buildings with dimensions less than 200 squire meters, old and exhausted structure and
existing of trade and industrial centers.

Study of layers individually also shown that more than 80 percent of hotels and tourist
centers and almost 62 percent of state offices in Mashhad which mainly located in city
center and having exhausted structure, occurred in high risk zones. The most of
educational centers, which homogenously distributed in city, have medium hazard risk.
About half of medical centers which at the time of occurrence of possible events are the
major elements of rescue and relief, located in high risk zone. Only 7 hospital from total
35 hospital existing in mashhad are located in medium and low hazard risk and could be
serve at the time of probable earthquake.

The indicial investigation of different municipal regions also shows that the region 12 or
Samen municipality located around the holy shrine and region 1 located in high risk area.
This study show that executive centers of crisis management in mashhad, mainly located
in high risk zones and the best safe area in Mashhad which are located in medium and
low hazard risk, with best facility access and aid and rescue, occurred in western north,
west and south of Mashhad.

Key word: earthquake, risk assessment, crisis management.
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