Journal of Structural and Construction Engineering, 11(6), 2024, pp. 127-145

Journal of Structural and
Construction Engineering

Journal of Structural and
Construction Engineering

hag Jymale gt wEa f
a5l § 6 L gauSigo WWW.]JSCe.ITr

Seismic hazard analysis of the neighbouring cities of Dorouneh Fault system by
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ABSTRACT ARTICLE INFO
Earthquake is one of the strongest natural phenomena that can cause significant Receive Date: 08 June 2023
human and financial losses to human societies. This phenomenon is caused by the Revise Date: 27 November 2023
sudden release of energy in seismic sources. By knowing the high-risk areas, Accept Date: 04 January 2024

using site earthquake hazard analysis studies and preventive planning,
earthquake risks can be significantly reduced and probable risks caused by

earthquakes can be prevented. In this research, the seismic hazard for the Keywords:

neighboring cities of Dorouneh fault system in North-East of Iran is investigated. Seismic hazard analysis

The mentioned fault system has a total length of more than 700 km and its sliding Probabilistic hazard analysis
rate is estimated at 2.5 mm per year. In order to analyze the earthquake hazard of Deterministic hazard analysis
the cities around this fault system, a complete seismic catalog was collected for Fault slip rate

analysis. Due to the dispersion of magnitude units in the catalog, all units were Dorouneh Fault system PGA

unified and in order to create statistical independence of the events, Reasenberg's
algorithm was used. For faults whose slip rate was known, the slip rate was used
in probabilistic hazard analysis. Finally, by identifying the linear and area
sources of the studied area and using appropriate attenuation relationships, the
results of the seismic risk analysis of the cities of Kashmar, Bardaskan, Tayebad,
Bakharz, Torbat-e-Heydarieh, Khalilabad, Anabad and Salamei in two
probabilistic (PSHA) and deterministic (DSHA) methods were calculated. The
outputs of PSHA showed that the PGA in an earthquake with a return period of
475 years in some of the studied cities is higher than the values recommended by
Iran's 2800 standard. For example, the cities of Anabad, Khalilabad, Bardaskan,
and Kashmar have a PGA of 0.46, 0.37, 0.35, and 0.34 g, respectively, more than
the values recommended in the 2800 standard (0.3 g in the area with high relative
risk). Therefore, it seems necessary to use site specific hazard analysis for these
cities to prevent probable damages.
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3 Probabilistic Seismic Hazard Analysis

1FO GAYY axio AP+ Jlu F 0 5lois 1) 0,98 codluv g 0 3w (wihigo (g ) — (ol 4 g \vyY



Of 21 03w (qwiigo (ol Jbeleolo

T s Judai gy - Y- Y

‘5)50).@‘) La 9 g)l.?h.u‘ kswl.u.u)ls u‘).’aJ wl...u‘ » oKzl )‘ alols 9 oo J.wf ugL..u‘ » 4.‘).]) )‘ Gpl} Q‘J.’>) equ) u.)‘ o
9 o wle uol.‘> 6[@0)L~u ‘5‘>).1 Sy90 4O Ts,.a ‘wj) U"‘ “‘\"—‘(5" Cawd A O w—».a? 6LQ)...A‘)[J )L.\.(Lo SWJL».O ;MIS .‘a_»lﬁ) )l
g Wools (ST (o2 sl Ol @isd 3l el gy nl 50 pse JI 4 S oo olml (g CBlge Lol o5 45 LaelSy
@8 gl 3l erSose bl OVl ala 10 sezge slagjes (e Sl S @il wabioe eslitul Wyl e Julou
TAY a5 Wl o Caws a0 TAY S (i cpl a0, lailinl Glmsl G 8,5 aBlol b .ams oo by | Wosls chai B+ /S oo
Sy e 48,5 IS @ 35 "YINDSHA) s ylas Ldos (g5 (g, Hlgie o s (souas slobg, 0595l 0 o iubas 1) laools
acgere 2Bly 5 slezel B jobas ig, ol [VAI VAL w8 yme o)) e 5 135k dawgs iy Jlo YO g0 58 g, ol (o8 Slool
bl le V] e g ol Tast ool s gloal JLacil 5 e g 0iS oo (il 1) (sloj Jipme; U5 1> 5 (slos s
Alos )5 sslazwl yogy cwl 5l olpl 5l sl idu jo slos ) jlas

Moo & o oty @Y olro —F—F

loj Joe layiahly ol » Laly) cnladloe cnlio (Saaals Laly, Sl iy jlas Judos )0 oS pobie 51 (S5
Wb QB! blg; Caz (red 4 lahanng oS g5l 5 £55 9 JuS Jobo @il) (5 0SB (sl ) gte alold wiile alitre
abaly a5l gloy)) Slad amale sl (g cnl o Bl L adllass ge ddlate 3l (e o)) 5 (SEESS LSl L
Sln 5 4 oolictul aihaia ;o S g5 38,5 150 b g [YY] (gl 590 5 VY] 5500 5 92 ANV LS50 5 JooS (Saials
o) imey Sl 35 50 ol Sgsy [VY] (9SSl 5 500 5 [YY] 5850 5 92 ANV LS50 5 JoaS ool oasatl)] (eSS ()39 b s
dajlg, S jo ailesls &Il lea alises bl slao; Jiye ) o Kbl slacsls SSL (bl 5 1) 895 Laslg ) a5 aiwn IS 5 oRils
i o b g EZ-FRISK 7.52 j138ls 5 51 (sloj ) jlas aculors (sl aslas cpl jo ool a8 3108 Jlaiae ao 0 O gl b 3,51
8 oolital ey 25 > sla el ()l 5 alone S AVF] llSen 5 Slga (g, 51 Seosi o35 5.0y S Sl 6288

Cx g o -

ol S e plaml 05 ) ime; Slas Glie e 5 Dbl Hskited o Cenl pwsige 5 oele wnl B G A5 s o
l2o,Sog, cnlllae (ol o el (65500 0500 585 sl (Sobel 5 b Cupe Gladdly 5 lag Rl tul (g jslitea Sl
soboten ool oad oSt salil; Bblie s bjd slp 43l s Cypae ;3 gl coeal 4y olo A3l s Jlow gl it
Jeloss 51 0,Sag) Gl po el (Yl 0 gy il Sl g ol Jolaie sloo Sog; 51 (ol by Jealiay Sty oS
b 5 i dilate Ky o ] £58s oo 3 435 B able (o) 5 (glayiell Laime ppolie b 05 o eolit] YLz
5 Sl o paibnss lol 2 elos)) Slas Llow 0,805, cnl jo el (2lad 505, 503 3 S0, 09h 03 (e B Sloj ojl S
D9 oo Oy9l oSl 5l alold 4y 4z g5 b 5 e JuuS ulasl

Ot 10595 0 ()l Soeal sl il B A5 s (pyxe jo a5 bl g b peed (slp oRgh il St Lod
ol S 31 35 s b ablie sl |, conlie o g 6l o bl Sloladl b aiiS o S (6508 ol 4 oSl
68 N> sy 6, (slag b oll 5 oS as sblie o aaz sloojl cblo ) wlitnl  arad sloojle Cogi Jold ol

4 Deterministic Seismic Hazard Analysis

5 Normal distribution

6 Fractile

7 Neo-Deterministic SeismicHazard Assessment

8 Ground motion prediction equations
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