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Abstract

Common attenuation equations are developed by seismic records which belong to earthquakes that have
happened so far. Although there are many recorded data during last 50 years, it is not possible to consider all
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possible wave propagation paths, site types and fault rupture mechanisms inclassical attenuation relations. This
fact becomes more serious in near field cases and a common shortcoming in most attenuation equations is their
low accuracyin estimation of near field parameters.Many important cities of the world such as Tehran are
located nearby some active faults. For example, the North Tehran Fault is such a closeseismic source to Tehran
Metropolitanarea andcould be considered asa near field source. Therefore, it is necessary to evaluate near field
effects in most of hazard analyses, risk management programs, structural designs, etc.In past, it was routine to
use attenuation equations in hazard analyses. In this project for avoiding from insufficient performance of
attenuation equations in near field, proposed simulation datum byZafarani, et al., (2012), were used directly in
the hazard analysis without converting them into attenuation equations.Besides, time dependent hazard analysis
(Non-PoissonianModel) was used to taking into account the probable seismic activity of the North Tehran Fault.

Keywords: Simulations, Near-field, North tehran fault, Non-poissonian model.
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1- BPT: Brownian Passage Time
2- pdf: Probability density function
3- Clustered Recurrence

of VAT il msla Sl



ol o3l L dige pesus Sl y ojlu udige i gh — ado 4l

e 55
F(©) =p(0 =T = 1) = [ f(T)dT 0)

ek GBI 5 2l B edS 5l i Sl oo e 35 4Kl Jlezs

p(t =T <) = [ f(T)dT )

#))}Adb@ﬁj&bﬁﬁd})wﬁi}\g}bt 6L;L>)Jg)};é‘jt+ﬂtjtwg&u)njbjéd))&ﬁ\du:}‘
t+At

[~ FlTdar

plt <T <t+ At|T = t) = p(t|At) =- V)

L° findar

Gl A s e Aol 5105 S 18 G s L ole Jlad feS Wl Yopees addlse 5 [V] ODIs 5 pu, Slides a5 L
- goljjda\)qa.‘if)'\{ée)y‘dmfw\,;'-ldjj)'};«f@jl{.@ﬁ,ﬁiﬁﬂdlﬁb\*/\nivn ClS 5L o0 Oy e
Rl L e leds a § L japd Jle Yere 5 Veee Jliie 55 el la w@}u)\sﬁowﬂwsgdlﬁ.:\;ui.alfdl.w

355 355 0L Jld JoS 1 V31 i B3 b 435 iS5l (ses (Slp Slbie N Ol e el
w = {1000,1500,2000,3100,3800,4500}

1l eSS NIVY Dl 3 L 2T 0 Jled oS oS oS 5 5 )
t =2014 — 1177 = 837 = 840 (A)

sl asenS S 51 B YVY Jle s L e 2T 0L Jled LS Sepl (53 L

t =2014 — (—312) = 2326 = 2330 1)

ool bads (V- 51l O Jled JuS gl 1 a5 5l dliee V- Ol 55 o L3 Lailgy 53 el iy ol Solie S
Aoss Ve Jlaamt b ol sl dde s Lo 00 534S Sl gl s b W35 Losas il e Sl o 3 eslizal LB oot
Olgo Ve daly KaS @ dzio Bl o s 55 Jlexl b ol o3l dudo e Jloe 00 3 a8 ol gl 3)5 ole A 435 i B!
dpilows 015 o 5w ool Jla Voo (gl 1y slie ol welsl s sy sT s 0 JLe YEVO 5 8VO L ol 1, &35 o ol iS50 (6o s0
=3
p=1—e" (V)

Iz S apmnlen (1 alaily G S1 il o iS5 s osss Ko b pln A S0l by dide see T (Jlaml Olje b ol P

e ged Ol g ay (il il P

1- cdf: cumulative distribution function
2-312B.C, 1177 AC

n Y4y Ot....n)'"\'ajutdj dl..-'




ol o3l L dige pesus Sl y ojlu udige i gh — ado 4l

plA = A, N EQ] = plA = A,IEQ]. p[EQ] (11)

dosa Ve Jle Olse a ddpls sl Ol bzl STl s sl Jlaxsl Q5 35 (g5 05 ) el SO A el ol 5o
53 ol alie L L xS Ao Ve Sl s sl S5 Ag 10T spes ) el Sl 6l sl Olor g8 Jlenl il
oo 50ty s EQ jlais Oles 552 o 35505 Gsmls e LU 5o &S Il Jliie asli 53 555 o 0> ewes) S b
S Sply b gl LU Laib oslinal 3,50 ot ot sl il e PIAZ A NEQ] Jliis les 35 ol g s
ol sl I sl 0L Jld JuS lar Lo Ol e e LS e ey o b 3L S5 Sl ol 5100 sl sl
500 b e 5 6ln st e Slaloe S Culg s Ll plnil sl g s 53 el 3,50 i) 4wt
S 5 QJJMQVu@MJ\@uw\.w\mM S 5t S s Aol ol il ol 5551 5 el JL) o s

Lleds S 5 Kus L (1 JS8) ke ot ps 5s i pad SaS 4 oS Cesledd ool Jle

—‘ IR RS APSYE |

S L AL sy e S

JleVrer ci8ibeg ‘

Jlevers o285l sy sn |

_{
_'
|

Jlartes 285k oy s

3156 Il o sy Gl b 55 b 05 i SVl s 58 5 (ol late s ¥ Y2

lie s s g0t 55 V] e el 15 8w S s 53y JLe Y 500 iS5l ey g3 6l IS
Gl Sltaes O Ml [V @ bose 53 n s 2 T g8 Oles 4l b sl L s 53 Jle Yaue 5 Ve
S s S ks Jle Y s dils e By e ss e Jle ALy s W5 e B S5 Sl (Bl e 2308 5l 5l S5
JLo¥Yen 5 ¥ore iS50 ela opss gl bl o3l BLST Lo Jle Afs 3 50 5L o] 6 e s Jlaisl polis o8 bl

LOAES 43.9)? Jb_: DL CJqubu aalsl DL LJJJ.AT Cowd “ Lﬁjf ‘)L“w».:

Y4y Qtnmﬁj%\'a)u‘dj dl..-'



ol o5l (padige (azes! by olu adige phayh = ado b

Fau

514 1o
Longitude

Solwand s 5l oslizul b odul Jlw 0 53 dap s ¥ g5y Jlazl b 35 Gl I8 e iy R P WES Pt A L

100

514
Longitude

(S et gl ) oot L kT Jla Ve s oy ¥ gy Jeiml b A3 gl I e DS s o w25 -0 S

s S Jle a8 LUl 51l o YU e 0 Jla g+ el 068 e S Silas o bt 0 IS5 58 IS5 s
h oS (S Ll Akl 5 35 s ady Copr S 085 s addl L cl Sasgte (ol O 3 Ol LAl Bl e ol el b
Lo el azils i 5o 1) Blo ol 5s adi Olid LWiis &S edd e se ol pskine Jast s 5550 5 53 (ileand S&S
o s 5108 LAt 3 a8 Ot slie 4 s oSS, il o SRl 50 ol pslie candllas 3550 050 O S5

.C,...u‘o.le b.)‘.) c?_,:JngWJ.} é‘} L;JJ Q)L.NJ.) ‘J.;‘e.)\...:

1- PGA: Peak Ground Acceleration
2- gal: cm/s2

oy WA s eSS




Al esle pwdige el Colu g ol udige L5 — el ds

.........
.........
--------
------------

514 1o
Longitude

[V s 5 ST Faals alaly 51 sl b codisl Lo 00 53 doys Yo 85 ezt b 305 2 JE o i Sls Jhos Jous 285 1\ IS0

514
Longitude

IV 5 LT Saals aaly 51 oslizal b coT Jlu Voo ys Lo)3 By Jiml b A5 (sl I8 o  didn Ol s o 4l -V S

S o 50 6l NY] e s ST (Saals sl 51 S35 cpl o il e 0 IS 58 IS0 wlide vV IS 51 IS Slasiie
IS o b IS s ) &S Glodas e L il S5l o] o s S 5 OAd 593 4 mls O35 el Celodlds eslinul aalaie
5 T Swals alaly 53 45 il o mlS S35 2 oS I o8 D3 0)lg3l 3 5 oS 00 S (S8 rals 36 s LS

s x5 B e

S S e 1\
25 Oy pKls a0 L sy Comli 5 Gl ol p s o Slislons b e 55 00l Sl ol Sslite s @ a5 L
el C 0Ll oS 5 el oS 55 o pasn) 018 OLbI GleleS o ONLL 2580 & 5 (g, 2ads Dladlles 4 5L dad 3l

AA VAT Sanigh ey



ol o3l (i ezl by ojl puiga phayh = pade apls

FLasd o UL 03ls 35S 5148 Sapojm 4 by Slislome QLU 5 5 4Bl Cs 65 el 4 Ol 2,8 5 55 1,
Ll ey Sy Olgn b b s 1) coslize  SKeternS oy b 5 3T s WSl o €500 Ol 0 b gl ol e
&:j.’:eiyﬁé\;ﬁ:du&f Lg\ﬁuij)ﬁljlﬁzﬁ&wju\slp.wﬂ@:@&\,@JM&f&d»M
dYbui}d'ijdj)Jiﬁsokax.wbu IS S5 53 s bl s 03 Sl el s Olgn B s S eslizal

.mmfﬁm@u&s,\:@}golkq\}ldw

64 VWAY laaiod pala sy



ol o3l (i ezl by ojl puiga phayh = pade apls

el T

[1] H. Zafarani, H. Vahidifard and A. Ansari, "Sensitivity of ground-motion scenarios to earthquake source parameters in the Tehran metropolitan area,
Iran," Soil Dynamics and Earthquake Engineering, vol. 43, pp. 342-354, 2012.

[2] H. Zafarani, H. Vahidifard and A. Ansari, "Prediction of broadband ground-motion time histories: the case of Tehran, Iran," Earthquake Spectra, vol.
29, no. 2, pp. 633-660, 2013.

[3] P. Spudich and B. Chiou, "Directivity in NGA earthquake ground motions: analysis using isochrone theory," Earthquake Spectra, vol. 24, no. 1, pp.
279-298, 2008.

[4] H. Zafarani, A. Noorzad and K. Bargi, "Stochastic modeling of Iranian earthquakes and estimation of ground motion for future earthquakes in Greater
Tehran," Soil Dynamics and Earthquake Engineering, vol. 29, no. 4, pp. 722-741, 2009.

[5] M. Villani, K. Demartinos, M. Vanini and E. Faccioli, "Application of ground shaking scenarios to PSHA and risk assessment in the near field,"
Ohrid, Republic of Macedonia, 2010.

[6] M. Berberian and R. Yeats, "Patterns of historical earthquake rupture in the Iranian Plateau," Bulletin of the Seismological Society of America, vol. 89,
no. 1, pp. 120-139, 1999.

[7] J.-F. Ritz, H. Nazari, S. Balescu, M. Lamothe, R. Salamati, A. Ghassemi, A. Shafei, M. Ghorashi‘and A. Saidi, "Paleoearthquakes of the past 30,000
years along the North Tehran Fault (Iran)," Journal of Geophysical Research: Solid Earth (1978-2012), vol. 117, no. B6, 2012.

[8] D. Wells and K. Coppersmith, "New empirical relationships among magnitude, rupture length, rupture width, rupture area and surface displacement,”
Bulletin of the Seismological Society of America, vol. 84, no. 4, pp. 974-1002, 1994.

[9] H. Nazari, J. Ritz, R. Salamati, S. Solaymani, S. Balescu, J. Michelot, A. Ghassemi, M. Talebian, M. Lamothe and M. Massault, “Paeloseismological
Analysisi in central Alborz, Iran," in 50th anniversary earthquake conference commemorating the 1957 Gobi-Altay earthquake, Ulaanbaatar,
Mongolia, 2007.

[10] A. QOlson, J. Orcutt and G. Frazer, "The discrete wavenumber/finite element method for synthetic seismograms,” Geophysical Journal of the Royal
Astronomical Society, vol. 77, no. 2, pp. 421-460, 1984.

[11] P. Spudich and L. Xu, "85.14 Software for calculating earthquake ground motions from finite faults in vertically varying," International Geophysics,
vol. 81, pp. 1633-1634, 2003.

[12] D. Motazedian and G. Atkinson, "Stochastic finite-fault modeling based on a dynamic corner frequency," Bulletin of the Seismological Society of
America, vol. 95, no. 3, pp. 995-1010, 2005.

[13] S. Akkar and J. Bommer, "Empirical equations for the prediction of PGA, PGV, and spectral accelerations in Europe, the Mediterranean region, and
the Middle East," Seismological Research Letters, vol. 81, no. 2, pp. 195-206, 2010.

[14] M. Soghrat, N. Khaji and H. Zafarani, "Simulation of strong ground motion in northern Iran using the specific barrier model," Geophysical Journal
International, vol. 188,no. 2, pp. 645-679, 2012.

[15] M. Matthews, W. Ellsworth and P. Reasenberg, "A Brownian model for recurrent earthquakes," Bulletin of the Seismological Society of America, vol.
92, no. 6, pp. 2233-2250, 2002.

[16] G. Yakovlev, D. Turcotte, J. Rundle and P. Rundle, "Simulation-based distributions of earthquake recurrence times on the San Andreas fault system,"
Bulletin of the Seismological Society of America, vol. 96, no. 6, pp. 1995-2007, 2006.

7o VAT i) palatl) Syl



