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(1990) ske 5ol (25 550

Ms=5.4+Log L

M= LOG (LR) + 5/4

Ms=1.259+1.244LogL

Ms=5+1.16LogL

(KM) sy oS Si50uS Job cauai LR
(1978) (sjss98 (25 s

(KM) Gy oS (S5 Jbo oL

(1982) Loomilplos (559098 (52078 yoiwd

(M) e 1 JuS (Si5enS Jsbo oL
(1994) ool 255 5 g (2285 g

(KM) oy oS (Si5eenS Jolo 1L
$59995 ygimd | odal Cowd 4y S y5 45 3945 oo 0dnliie dgmge ()50 (sl ygiand 5l sdel o 4y la S5 plyp
alayly 5l ool s 4y sla Sy o I ) sy Gl ) YL Jled igle 5 el 5 (il 2les

(A Jgia) 3,1 (658 slod Caonl oS 9 J9 9 Si9)9
225 By, 51 0oliesl b B JuS (21l 05 ol 39152 A Jgo

5 lowd LF LR Noruzi Mohajer Amb & Velz& M
s & No Melvil Copper
1 5/09 1/53 5/87 6/11 6/11 5/82  5/97
2 5/19 1/56 5/88 6/11 6/11 5/83  5/98
3 5/19 1/56 5/88 6/12 6/12 5/83  5/98
4 5/45 1/64 5/91 6/14 6/14 5/85 6/01
5 5/53 1/66 5/92 6/14 6/14 5/86  6/01
6 5/60 2/80 5/92 6/15 6/15 5/87 6/02
7 5/79 1/74 5/94 6/16 6/16 5/89  6/03
8 5/80 1/74 5/94 6/16 6/16 5/89  6/04
9 5/94 1/78 5/95 6/17 6/17 5/90 6/05
10 6/07 1/82 5/96 6/18 6/18 5/91 6/06
11 6/25 1/87 5/98 6/20 6/20 5/92  6/07
12 6/27 1/88 5/98 6/20 6/20 5/92  6/07
13 6/35 1/91 5/99 6/20 6/20 5/93 6/08
14 6/37 1/91 5/99 6/20 6/20 5/93 6/08
15 6/42 1/93 6/00 6/21 6/21 5/94  6/08
16 6/59 1/98 6/01 6/22 6/22 5/95 6/10
17 6/89 2/07 6/03 6/24 6/24 5/97 6/12
18 6/93 2/08 6/04 6/24 6/24 5/98 6/12
19 7/39  2/22 6/07 6/27 6/27 6/01 6/15
20 7/53  2/26 6/08 6/28 6/28 6/02 6/16
21 7/84  2/35 6/10 6/29 6/29 6/04 6/18
22 8/01 2/40 6/11 6/30 6/30 6/05 6/19
23 8/12 2/43 6/12 6/31 6/31 6/05 6/20
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24 8/31 4/15 6/13 6/32 6/32 6/07 6/21
25 8/60 2/58 6/15 6/33 6/33 6/08 6/22
26 8/84  2/65 6/17 6/35 6/35 6/10 6/24
27 9/04 2/71 6/18 6/36 6/36 6/11  6/25
28 9/05 2/71 6/18 6/36 6/36 6/11  6/25
29 9/34  2/80 6/20 6/37 6/37 6/13  6/26
30 9/45  2/83 6/20 6/38 6/38 6/13  6/27
31 9/85  2/96 6/23 6/39 6/39 6/15 6/29
32 9/92  2/97 6/23 6/40 6/40 6/16  6/29
33 10/00 3/00 6/24 6/40 6/40 6/16  6/30
34 10/82 3/25 6/28 6/43 6/43 6/20 6/33
35 11/22 5/61 6/30 6/45 6/45 6/22  6/35
36 11/54 3/46 6/31 6/46 6/46 6/23  6/36
37 11/85 3/55 6/33 6/47 6/47 6/25 6/38
38 12/06 6/03 6/34 6/48 6/48 6/25 6/38
39 12/35 3/70 6/35 6/49 6/49 6/27  6/40
40 12/62 3/79 6/36 6/50 6/50 6/28 6/41
41 13/56 6/78 6/40 6/53 6/53 6/31 6/44
42 13/63 6/82 6/40 6/53 6/53 6/32 6/44
43 13/98 4/19 6/42 6/55 6/55 6/33  6/45
44 14/15 7/07 6/42 6/55 6/55 6/33  6/46
45 15/37 7/69 6/47 6/59 6/59 6/38  6/50
46 16/15 4/85 6/49 6/61 6/61 6/40 6/52
47 17/23 5/17 6/53 6/64 6/64 6/43  6/55
48 20/66 10/33  6/63 6/72 6/72 6/53 6/64
49 20/84 6/25 6/63 6/72 6/72 6/53 6/64
50 24/77 12/39  6/73 6/79 6/79 6/62 6/73
51 43/12 21/56  7/02 7/03 7/03 6/90  6/99
52 43/89 13/17  7/03 7/04 7/04 6/91  7/00
53 82/41 41/20 7/37 7/32 7/32 7/22  7/30

2055 hatlgy 51 03lkl U cyme (5 > (6B el 351
o jome; o 9 (5532 oo alail,
g 2j s bilgy 5l los)) el p3 o) ey s yiSlas g Ay (S5 olee alaly 050l s 4 (gl

23505 ol

il JE po oo o 35 9 ) Wil s a1 ol 50 oS aglo g jus sl (225 s -

I = 1/04 Mb + 2/6
I, = 1/3 Ms + 0/09

1taghS B0 51 oS Sl es b slo A5 el ¢ (VAY) (539y58 9 o] 2lee (225 ygiand =Y

1=1/7Ms—2/8

ST TR
5 Ll 2l 3929 05 )18 4 atlol (glaysts 3l lS Sl (clalols o )5 o) Jime; s ST )0, (4l
Sl ygd w0 ol s 0 (slvoj e et slae s 12 L, (Chandraetal., 1976) ., Kea

WS o ety ol sloej Jonme; ol el (sl |y o eale]
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Al s 4y 5 Slygios Sl Al oyteghs 120 ) a8 6)90 b isd il (5:Sike -
IR = I + 6/453 — 0/00121 (R) — 4/9601 Log (R + 20)
I e wlidio ;5 o3l Joxe 53 o)) ey s :IR
JE e b 3 035 S Jowe 53 o) dowe; il
gk e Sl alole R
sl 00 48,5 15 5 y2aglS 35 L iy 00 plosl o )lel Slallla olsl 1 558 ok 3 g alols L R jlaie
i e sl o il o B9y 5 05 i il ialS ljee -V
R<160 km u (Parallel to the isoseismals)
IR = I + 4/28 — 0/00548 (R) — 3/708 Log (R + 20)

ool gt olpl (ol o5 ome; 26 byl b » (Ambraseys and Melville, 1982) iolo g juw ool
53,8 Dl 1y g3
L- IR= - 3/44 — 0/002 (R) + 3/1 Log (R)
ol odel A Jgds 53 coluw 5 dlold @ cos A Gl slyme 9 A3 cond Oluslrs gols
axdllas 3590 Colw g (393l 10 W35 Cad Sluwlowe gls A Jgas

o las y 13:\1.;15 (lo) 98 > Cus IR
s == N M& aem V& Ay on A&M Av
(km) N C
1 5/97 27/55 5/87 6/11 6/11 5/82 5/97 3/751556 4/556668 4/15411
2 5/98 30/28 5/88 6/11 6/11 5/83 5/98 3/760447 4/565559 4/16300
3 5/98 23/05 5/88 6/12 6/12 5/83 5/98 3/761105 4/566217 4/16366
4 6/01 25/39 5/91 6/14 6/14 5/85 6/01 3/78458 4/589692 4/18713
5 6/01 48/23 5/92 6/14 6/14 5/86 6/01 3/791432 4/596544 4/19398
6 6/02 24/35 5/92 6/15 6/15 5/87 6/02 3/797251 4/602363 4/19980
7 6/03 19/14 5/94 6/16 6/16 5/89 6/03 3/81327 4/618382 4/21582
8 6/04 22/88 5/94 6/16 6/16 5/89 6/04 3/814209 4/619321 4/21676
9 6/05 46/67 5/95 6/17 6/17 5/90 6/05 3/825008 4/63012 4/22756
10 6/06 27/89 5/96 6/18 6/18 5/91 6/06 3/835199 4/640311 4/23775
11 6/07 32/76 5/98 6/20 6/20 5/92 6/07 3/849319 4/654431 4/25187
12 6/07 23/38 5/98 6/20 6/20 5/92 6/07 3/850996 4/656108 4/25355
13 6/08 11/98 5/99 6/20 6/20 5/93 6/08 3/857256 4/662369 4/25981
14 6/08 29/89 5/99 6/20 6/20 5/93 6/08 3/858646 4/663758 4/26120
15 6/08 23/67 6/00 6/21 6/21 5/94 6/08 3/862174 4/667286 4/26473
16 6/10 38/18 6/01 6/22 6/22 5/95 6/10 3/874443 4/679555 4/27699
17 6/12 29/55 6/03 6/24 6/24 5/97 6/12 3/895818 4/70093 4/29837
18 6/12 39/10 6/04 6/24 6/24 5/98 6/12 3/898653 4/703765 4/30120
19 6/15 19/30 6/07 6/27 6/27 6/01 6/15 3/929478 4/73459 4/33203
20 6/16 30/57 6/08 6/28 6/28 6/02 6/16 3/9383 4/743412 4/34085
21 6/18 38/14 6/10 6/29 6/29 6/04 6/18 3/957306 4/762418 4/35986
22 6/19 7/58 6/11 6/30 6/30 6/05 6/19 3/967475 4/772587 4/37003
23 6/20 33/00 6/12 6/31 6/31 6/05 6/20 3/973848 4/778961 4/37640
24 6/21 43/05 6/13 6/32 6/32 6/07 6/21 3/984915 4/790027 4/38747
25 6/22 14/98 6/15 6/33 6/33 6/08 6/22 4/0016 4/806712 4/40415
26 6/24 37/20 6/17 6/35 6/35 6/10 6/24 4/014585 4/819697 4/41714
27 6/25 39/28 6/18 6/36 6/36 6/11 6/25 4/025007 4/830119 4/42756
28 6/25 25/52 6/18 6/36 6/36 6/11 6/25 4/025656 4/830768 4/42821
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29 6/26 29/62 6/20 6/37 6/37 6/13 6/26 4/040626  4/845738  4/44318
30 6/27 47/59 6/20 6/38 6/38 6/13 6/27 4/046206  4/851318  4/44876
31 6/29 20/18 6/23 6/39 6/39 6/15 6/29 4/066215  4/871327  4/46877
32 6/29 40/38 6/23 6/40 6/40 6/16 6/29 4/069271  4/874383  4/47182
33 6/30 23/91 6/24 6/40 6/40 6/16 6/30  4/07339 4/878502  4/47594
34 6/33 16/20 6/28 6/43 6/43 6/20 6/33 4/111017 4/916129  4/51357
35 6/35 42/18 6/30 6/45 6/45 6/22 6/35 4/128268 4/93338 4/53082
36 6/36 19/20 6/31 6/46 6/46 6/23 6/36 4/141343  4/946455  4/54389
37 6/38 24/57 6/33 6/47 6/47 6/25 6/38 4/154026  4/959138  4/55658
38 6/38 39/25 6/34 6/48 6/48 6/25 6/38 4/162457  4/967569  4/56501
39 6/40 32/21 6/35 6/49 6/49 6/27 6/40 4/173762  4/978874  4/57631
40 6/41 35/17 6/36 6/50 6/50 6/28 6/41 4/184248 4/98936 4/58680
41 6/44 16/51 6/40 6/53 6/53 6/31 6/44 4/218203 5/023315  4/62075
42 6/44 37/67 6/40 6/53 6/53 6/32 6/44 4/220898 5/02601 4/62345
43 6/45 44/05 6/42 6/55 6/55 6/33 6/45 4/232828 5/03794 4/63538
44 6/46 47/53 6/42 6/55 6/55 6/33 6/46 4/238525 5/043637  4/64108
45 6/50 26/08 6/47 6/59 6/59 6/38 6/50 4/278106 5/083218  4/68066
46 6/52 41/52 6/49 6/61 6/61 6/40 6/52 4/301721 5/106833  4/70427
47 6/55 9/04 6/53 6/64 6/64 6/43 6/55 4/332408 5/13752 4/73496
48 6/64 16/82 6/63 6/72 6/72 6/53 6/64 4/418921 5/224033  4/82147
49 6/64 23/17 6/63 6/72 6/72 6/53 6/64 4/423094 5/228206  4/82565
50 6/73 37/68 6/73 6/79 6/79 6/62 6/73 4/505427 5/310539  4/90798
51 6/99 36/72 7/02 7/03 7/03 6/90 6/99 4/769386  5/574498  5/17194
52 7/00 18/32 7/03 7/04 7/04 6/91 7/00 4/777835 5/582947  5/18039
53 7/30 6/55 7/37 7/32 7/32 7/22  7/30  5/07792 5/883032 5/48047

0P > il g (S Ol ST 350
(Trifunac and Brady,1975) .5 o0 slaJseys 51 9lS Joe ;5 o3 5 (88l Gl pSTas duslxe 4y
F3,5 oola!
Log An=-0/041 +0/3 I,
Log A, =-0/18 +0/3 I,

0P )3 B g (HI s s ST 390
(Trifunac and Brady,1975) ,; 0,25 sbJseyd jl oplS oo jo o318 5 8] Copw iShis dpule (gl
13,5 oolatuwl

Log Vn=-0/63 +0/25 I,
Log V\=-1/1 +0/28 I,

0P 3 g I bl SSTas 59l
(Trifunac and Brady,1975) ;5 25 slasess 5 oS Jome 55 o6 5 (8l lale Shis aculoxo ol
20,5 odlatwl
Log Dy =-0/53+0/19 I,
Log Dy =-1/13+0/28 I,
#5115 5 o 5 Bl Gy 5l o 5 B bl S et (sn) 5 (sl Slenlons ol
ol 0kl Vo Jgdn 13 aoMS oo ay ¢ S 93lS 3 36 ¢ a8l Ll
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(Km) Ah Av Vh W Dh Dv
1 27/55  173/97 126/32  15/77  10/70  8/22 9/99
2 30/28  175/58 127/49  15/84  10/79  8/27  10/07
3 23/05  175/70 127/58  15/85  10/80  8/27  10/08
4 25/39  180/03 130/72  16/05  11/05  8/40  10/31
5 48/23  181/31 131/65 16/11  11/12  8/44  10/38
6 24/35  182/41 132/45 16/16  11/18  8/47  10/44
7 19/14  185/46 134/66  16/31  11/36  8/56  10/60
8 22/88  185/64 134/79 16/31  11/37  8/57  10/61
9 46/67  187/73 136/31 16/41  11/49  8/63  10/72
10 27/89  189/72 137/76  16/50  11/60  8/69  10/83
11 32/76  192/52 139/79  16/63  11/76  8/77  10/98
12 23/38  192/85 140/03  16/64  11/78  8/78  10/99
13 11/98  194/11 140/94  16/70  11/85  8/81  11/06
14 20/89  194/39 141/15 16/71  11/87  8/82  11/08
15 23/67  195/10 141/66  16/75  11/91  8/84  11/11
16 38/18  197/59 143/47  16/86  12/05  8/91  11/25
17 20/55  202/02 146/69  17/06  12/30  9/04  11/48
18 39/10  202/61 147/12 17/08  12/34  9/05  11/51
19 19/30  209/19 151/89  17/37  12/71  9/24  11/86
20 30/57  211/11 153/29  17/45  12/82  9/29  11/9%
21 38/14  215/31 156/34 17/64  13/06  9/41  12/18
22 7/58  217/59 157/99  17/73  13/18  9/47  12/30
23 33/00  219/03 159/04 17/79  13/27  9/51  12/38
24 43/05  221/56 160/87  17/90  13/41  9/58  12/51
25 14/98  225/42 163/68  18/07  13/63  9/69  12/72
26 37/20  228/47 165/90 18/19  13/80  9/77  12/88
27 39/28  230/96 167/70 18/30  13/94  9/84  13/01
28 25/52  231/11 167/81  18/30  13/95  9/84  13/02
29 29/62  234/72 170/43  18/45  14/15  9/94  13/21
30 47/59  236/08 171/42  18/51  14/23  9/97  13/28
31 20/18  241/03 175/01 18/71  14/51  10/11  13/54
32 40/38  241/79 175/57 18/74  14/55  10/13  13/58
33 23/91  242/83 176/32 18/78  14/61  10/15  13/63
34 16/20  252/48 183/33  19/17  15/15  10/41  14/14
35 42/18  257/04 186/64  19/35  15/40  10/53  14/37
36 19/20  260/54 189/18  19/49  15/60  10/62  14/56
37 24/57  263/99 191/68  19/63  15/79  10/71  14/74
38 39/25  266/31 193/37 19/72  15/92  10/77  14/86
39 32/21  269/44 195/64  19/84  16/10  10/85  15/02
40 35/17  272/39 197/78  19/95  16/26  10/92  15/17
41 16/51  282/14 204/86  20/32  16/80  11/17  15/68
42 37/67  282/93 205/44  20/35  16/85  11/19  15/72
43 44/05  286/45 207/99  20/49  17/04  11/27  15/90
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44 47/53 288/15  209/22 20/55 17/14 11/32 15/99
45 26/08 300/21  217/98 21/00 17/80 11/61 16/62
46 41/52 307/64  223/38 21/27 18/22 11/80 17/00
47 9/04 317/58  230/60 21/63 18/76 12/04 17/51
48 16/82 347/37  252/23 22/67 20/40 12/74 19/04
49 23/17 348/87  253/32 22/72 20/48 12/77 19/12
50 37/68 379/94  275/88 23/76 22/18 13/48 20/70
51 36/72 499/46  362/66 27/43 28/63 16/03 26/72
52 18/32 503/85 365/85 27/56 28/87 16/12 26/94
53 6/55 687/61  499/27 32/44 38/59 19/63 36/01
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2le) Blogeiosy) ladele 5 Sy Jouily 5 2)b 0yiS 2 ey 1005 Jome; 5l (36 slo gl oy
Gt 4 Gl 5> (ITVY (San g () d950e 48,5 55 )0 b oS ol eyl 5 () sl s
Copms oMol L g i bl 48 b b e (o35 (slajtel)ly 250 bly Cans G & (2 005) Ko
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D yailgn) Conl 03905 dlginiy 55UsS (slayauiS 53 03l gy (sboojy pee 5l ool LTy 5 jewd (VAV) lgiwl =)
{(AYVA

Y =1/08 exp (0/58 M) / (R + 25 ) 1/
Y = Strong motion parameter being predicate (i. e dependent variable )

il ) Sygpo 4 CSue slage sl Y gt
Y =1/1exp (0/5M)(R +25) 13
O BV g opls sloojJime; 4 bgsype ol (b Ve &S cuslEolis SV a0l (Donovan, 1973) o lgls =Y
1wl 03,9] Cand 4 1y i olejl Hgtwd widgs L,allS clacuslKols )
Y= 1/1 exp(0/5 M)/(R+25) /32
o1el)3 25 &yg0 & MD (550 (gl YL p5tn i jtaglS Gl alols R 5 05005 (555 Ml o &8
]
Y= 0/42 exp(0/5 M)/(R+25) ¥32
sl gy s L yalS” sl lipe (sl o pgiund

I Peak ground acceleration
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Y= 1/32 exp(0/5 M)/(R+25) /%2
233l 03,90)3 125 Sygo a4 il (6l (Sl b1y YU g2 (DamMs & Moor, 1975) ye g 3o =Y
Y= 1/080 exp(0/5 M)/(R+25) 132
Y=5/2 exp(0/8 M)/(R+40) ?
ool yiaghS sy alols R 5 CM/S? 4l jgicee 5 yiowilo cuns p olis Y o o o8
YIV IO e (SHp b )5 oS sbeej)ome; slp Sk yews (Campbel, 1981) JusS olpe jgiws =0
by S 59y 2 2 85 Gloj slp g oKl ool g 0))ome) daiizr o (lee joglS Bl 2aS” (slaalols
sl 325 Spgeo 4 2l )13 20 Ve Sl st (8] Slige
Y= 1/159 exp(0/86 M)*(R+0/0606exp (0/700M)) /=
M>6L51ﬁ M=Ms o( e B3 ML) M<6 sly M=M_. O—l DS
ol Clids aS Conl sy 4 pl 4 opmej Gl dlidiey 59y » o5LS b Jele 3 wyp L Campbel
Loy itS Bg5lo b glooj e jlodd sbml Clid &y cond (45Li8 g5k L (sloojJine Slasgy 51 5 o
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Y= exp(c2M)/(R+Csexp (CsM)Cs)+C6S
1wl 0d L yx 5 Sygo 4 &S C ela i g wilue  plon Y el p> oS
C1=0/040311, C,=0/417342, C5=0/001, C4=0/65 ,Cs=0/0351119, Cs=0/035852

(Makrppoulos & Buiton, 1985) g 5 (wglasgySle ()5 jeiwd =Y
Y= 2/164 exp(0/70 Ms)/(R+20) &
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