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Studying of Dynamic Behavior of Steel Structures Built in
Near-Field with Different Percentages of Irregularity in
Plan Using IDA and MIDA Methods

N. Fanaie, H.R. Mehdipanah

Abstract

In fact, modal incremental nonlinear dynamic analysis is the fast method to obtain Incremental Dynamic Analysis
(IDA) curves. In this article, 3D models are employed to study the effects of geometrical irregularity and near field
records on this method. In this regard, twelve structures with different percent of geometrical irregularity are subjected
to the near field records and the MIDA obtained results are compared with those of IDA method. The studying of these
parameters reveals that the speed of analysis as well as extracting the seismic demand curves are dramatically faster
than IDA method although this method cannot extract IDA curves properly in low-rise and moderate-rise buildings
subjected to near field records. Finally, it is concluded that in irregular structures, it is better to replace drift with
another criterion as damage index.

Keywords
Modal incremental dynamic analysis (MIDA), Geometrical irregularity in plan, Near field earthquakes, Incremental
dynamic analysis (IDA)

017 3 g ojw (Aiinghy g Golc eyl

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

do S b e ) Cute (Sl STV] 55l e
oslatwl Yo &‘)M}Mofld e 3 ekl 45‘)“519;'-
sy Kool w @yl sas lis cla.ﬂ Selm 1

e oo gl Al obuly andn 5 353 e Jlasl g3l
Yeuo u:,;b&.wﬁ E) Mofid 4. BEIESY L;}AJQ é,.]a -V
L}'f-‘ [\] Sl J:'.) d}a)j CJJ: “ S Sl el 4.»“)‘
Lo oile sl ade bl 4 OS5 e L ol

23,5 Jds &35l a3

(Dyi)mpr = (Dyi)spr X [(%)iwri] o)
Jd Cnd sl aile ol U gda 4w ol A
PyEt O
S ol e Ol STl sl HILL o3l LT -4
s35580 (oM mlav) W35 sdi olie mlaw 4
S sbade LTl cute Ul Sk
Sl Cte Sl ST 6l 13 andllae 355 015
ol Sl el Sloss w5 ks S e
Wby day A e
3yd e oS S SRSS iy, 5l lacsl -V s
el S Sl e 50 255, LTSN
(il e Ol Sl ssd o 5,0V B e
W3y VY e e 4 b
3ydp A5 MIDA s -V Y
Jhbe Ols b g 05 S e ¥
S o3 Sy 555 o8 8 aS sl e 0l ASCET-10 asls oy
sk s e 01 s el ATV Bl oile slaad S )
edin Bl Sl ol OF sl Bl cgx 53 a3 Olojen
SY/LU >0 S1() Ko a e b [o] il e el
Sy Sl sl o3l OT oMSTX/L >4 /N0
osba S s s (S, s M adlee ol s
BRI CPIPS I/A TRPIACIIVA CRPIN- VRS I PPV POV
o3l )3 wdin el Olys 4 Oljen j5b & g 50
Glas aw sl O 53 ol Cgm a sl edd Ol
A bl Gl e i a8 S ks (5 0
235 b WA SV AL S eld as S ks el
baosle a5 Conl odd o3 A3L o 0 ¥ aib a gLl s
g5 5 Kl @3 VU (55 03 ) L IS el sl IS ailata
wl ol bl 5 g bejle ol sad 55 C 38 Sl

dode —\

oy i 5l S (DAY il Salus Llea b,
(hlie 53 aibe oile Salus Sy 3,50, gl b >
Il 5l day b OF 030 3 Olo3 (s cnl S nl 0 et
Sl ol Bl 8 A g la] Sdr B w5l e
Yor0 Ul s kS w1y o2l 5l (Soalus bl sy s
oL bele Salos Sk, 55 06 &S 08 Sy K
il (Saales o Ol o XS 351 g8 Sl
DY Jla s Ll Kan 5 Mofid Lo s Jlsse o &
S oy [Y] 0o Jle 53 Chopra 5 Han .S gyl
I (Serles oo el s pe 05531 LT Ol
eoalis bl sy By cal YA Jle s s S il
a8l slassle Sl @ ax 5 b Y] 3L s e 655
Slp G gl S e bl e S s G
ol o et 4 ol el b say e lassle
oim sbaa, S, 48 wils e A8 3 axdlas 540 o wdin
Wl 83 lpme 5 Ll 68 L oo, (oo
S LIS s BB ST b s mlS Gy Ll
el 453 555 aalllae 5550 0S5

MIDA SJUT slaclyr 45 col odd aw dlis ol )3
ozl sl gy 4w (63Y 5 (slaeslu (55, 1 IDA LT
o 2o S5 e 0s S Bld LOdly s ks
Fas gl Ol 51 o Sl i Olgn B 5,8 18
D ) prmen 5 pkia bl 5 S 53 L MIDA
L s K3

93 dsems OB 6l s MIDA 29, 2 5590 —Y
S
Jo 3 J8Lea 5 Mofid Laws 5 os glaul 55, ol
T 4 s bl (Salys BIUT plnil glaplS (Yoo
DI 5
oile 03,8 Jae =)
("i Lo oS Hlis a8 5 Osls Obo acule Y
Jslee (g3l31 ax 5 oS Ol g5 G byl ¥
S, 3 o (o33l s w3l 038 a8
ol de by Lo o ol
SUil o e SAd S 513 0553l JL gomie LT -0
52 @ledledl c b o 5wl i (Ol S
oslaal Yoro iea 5 Mofid dlis 55 s &)l ot

2gd g ojlw ¢ ling]y 9 (ole alls /1P

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

MJ}AA.E.J;\Y el s Jﬁﬁﬁﬁ»w—\ J‘g..\a.-

ATIEFATIVINIR NG

VAR ‘-{q.]a_.,o\.: Lo2y>
Do | ol | o ey | by |
olas /oAy V/YAY V/eve \
v/aq VAR Vv V100 Y
YA vy foYA fosq 3
ofo\ v Jovo Joso 0
/v o yeq JIevo %
o/ oy ofyay Jyeq A

AR bl days
() o =l (Oigg‘gges) (PEet;Ilgg) e
Vet oy V/YVA v/yay |
VIAA oevs VAMD VYot Y
VI¥A ooy /140 JeAd 3
y/ey YR ey Jeve 0
7Any ooy JYAA Jyva %
YA ooy VARV VA% A

Aoy i VY sla sl 53 54 aee Como =Y Jgde

TEe 5 Y e kil

AR okl doys
s | os | et | Bed |
Y/\o ofexv VARK V/Yvy \
YA YA VARA! JARC Y
e o VI NN £
iR ofees NIINS NN °
/A Y NAVNY /Yva %
VAN ooy YA +[YVA A
AR 6"‘]4"’\" Loys
Rl B <oE§E'§3es> (F;ggg) L
v/ YA VARAY v/voo |
v/vo YY) VAR VARAY Y
o ofees NI Jigs ¢
VAR evo YA Jive °
AR oo VAR VALY v
/Y4 /ey [yor yov A
R/ 390 g ol (ifingfy g (ale apis

4.;].‘) 3 .)LJ. 3 o.l:y_j 5 03 ,» le.&)l.v U’ALN‘ » AISC360-10
Julo.\i.:; Jj:.S) f‘)lg

| i i |

o X |

Lol IS OO ) S

rf 33 &S &LA o 3lw W‘LJ IDA J:bd rl;ul 6\‘).'
s OpenSees 1l o i s lids iy ads Jua Etabs 53l
oslaul o;r_....,u Cowp Cj.a 9> )\ ‘))‘E‘.“‘ U‘i‘ 6\)» 9 Juj,...u

A S

T o —E

£330 sd Jbo e 4 baoslu &Sl gl Gl 5o
S fo5 Sl e RIS sl i o
S e ol S oS 2ils o L3l ] Ol e i
Olos 3 5,53 aib e Olagen 5 Lk ol S (S aibs
e ol (gilwdde s elitdl 5 WS edd Jde i o5le
B I S e I e u A
S Caale B Gl ol gl S J s osd S
S S 3 oS g KB 055 S b g
S35 Jeol Olaabl 05 o b2l oo 4kl o e Zoale
G il Slb o 5 e 5 Lt DL o3l o
Giledbe 53 Jleal S e 3 Lol (3lede
s il il s ool a adb e s e s e
el Ol Sl 0T 058 G by s esp obsy LB

A2 25 UlE 4 e S f 5 93

bwg odd dmbue 3gp plul 5 ome Cowo —\-f
Etabs y OpenSees sla | 3lp 5

I T IE SIS IT VSRS PINE T S WEY
.b}..irg;adl)‘(‘)j(\)d_gk):ua‘jbbﬁﬁ

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

20
16
,§' 12
‘ 8
4 —e— Etabs - -a - Opensees
0 . . . . . |
0 0.2 0.4 0.6 0.8 1 1.2
e JSS
okl Ao b aib WA o3l (sls IS0 i Cmo -8 S
RSV RAN

S35 05 las, 4S5 Ll o g -0
534S Sl el o s las, S, Olisl gl
LL S gl 3 [1] 355 blod (ol o 65551 asls|
Ciles ol ol b Ol gy, bejle &5 Skt g5 b
S ladke gla LS S5 S5l E5 Oraen ALl anils
SHE ke g Lol whas astls ol 53 lasslu
oramen A3L OLSS (l odd od OF 3 Wan,y S 4 (gladlais
U sl 2y VSl S e a5
SoS S ol 3,555 sl w3 o 2055, slil Sl
G 5SS b el Ol il ramen 35l
SeenS Al 5 Rip) L s akols sls bl 5 AL
Llg 5,55, B sl eSS V5l Se S Cenlis Rup)
D3 3 Tl 5d sy iy Sz i S35, e 5m
T S S e
sy S5 s b S S5 8 5 sl aalles opl s
C o5 Sk rman 5 3,8 St i slanl &5 4
SLl s 5 O SL 4 g Loas (B8
sipm b, S, ol e ;5 FEMA_PB95  Laall, yis
Lo, S5 PEER jzme Culu 53 gt Sl e 5 1] K5

A S sl (F) Jade el

s Dimakopoulou dls 31V 5 0 & O slas,sS,
s Davoodi dlie 51 50 Y 5,8, 5 [V] ad Obksl (s
bl pogs S, il [A] s S ol B
[ was Ol FEMA P65 s ol o (sla el L

Aol gla s goi 3 Jelos plonil -1

S5 ety o O30 S 4 Gl sl 5y las ol s
J«ol.u “5‘ o)'L..u LQLAS“ “ ;A-MV—LL& A IO BERE RN
ol 0sB S ST el gl e Sl

Sk S e S V-1
Conle Sl a8, Cad 3 a5 e SE 05 S S5 L
35S 55 Jols bl 15 kil ib a
s il Slib a5 (e 5 e 0L o5l
Siledde 53 Jlsmanl S ams 55 Ll ledde
Sl Al il s sl a b e s e s e
ST0s S G by s esy 2bsy BB amm S 5l 55 ol L
el 30l Sl &

320 ik Vol X g o dsl e (V) USS s
(7)) JSe s hsls Sl ses OpenSees 5 Etabs 55l o s
Sl seen 153 S 35 aib VY o3l X Cg s Jal e
b WA sl Y e s Jul e () UK s Tle s Ll
gl Gl ean Sl e 53 )

Ot 505 e edalie (V) 5 (V) ol 3l oS shailen
035 Jalae 31 OLES a8 WAL o TA 51 2eS Waosles 55 5 oo
s K8 s oS hiles il (935 5 Bl el g3
e S8 Bl b eile oph e sdalie (6) G (Y)
Lojl G S 55 das e 0L &S Ll Bkl Kuss
Ll b ol e 5l b S aib e
oo ik Sbapr rmmer 5 Sl edd Je 2
el 03 S Jles! 5 anle 2o ys &

7
6
5
_g 4
3
2
1 —=o— Etabs - -a - Opensees
0 1 1 1 1 1 ]
0 0.2 0.4 0.6 0.8 1 1.2
Y JS.::
kel do s bzl Vol e K8 s Cmn Y IS
X Cagz o /)

8
36

4

2 —— Etabs - -a - Opensees

O 1 1 1 1 1 J

0 0.2 0.4 0.6 0.8 1 12
S JS..Z
kel Ao s b ad b VY ol s K8 i S Y IS
X S 5o /)

2gd g ojlw ¢ lingfy g (ale alls /RIE

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

e S35 05 S sS5 Ced Y J g

Vs T Riup Rio . . o . .
e | Gy | damy | PSS iy - ey e
oNAY | wer | A | sl | W04 Coyote Lake Dam, Southwest | yaxg Morgan Hill )
EAV/E A% oo | sl | A Bam Vo off Bam, Iran ¥
oYV/AY Vo/An 10/47 | &l sl | VN4 Temblor pre-1969 Yat Parkfield Y
EAQ/YE n'%s YNE | A slal | 0/A Geotech Investig Center 14A San Salvador ¢
OYVAT | VY a0 | s slael | o0/48 Long Valley Dam (Upr L Abut) VaA. Mammoth Lakes-06 0
00Y/8Y VY VY| A sl | VY CHYO074 1444 Chi-Chi, Taiwan-04 1
T \vAN JEY | Al slal | oY Gilroy Array #6 14v4 Coyote Lake v
Yav/x 0/00 £/40 FEURRWY 1 Parkfield, Cholame 3E Yool Parkfield-02-CA A
oYY/ VEA | Ve | d sl | v/ Arcelik 1444 Kocaeli, Turkey 4
WAV | Yoy | Yevy | s sl v LPCC Y+\+ | Darfield, New Zealand \

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

B S I O T R
53 sl o cpl opl bl ool sld Cole, O - bs
oY Slasiie 65K L Olp e s sdd g3l o) o
ol e a e pa alae 3T 4 SOl pa ol
sl 3 3503 Jids (3131 s ST slassle O ol llas
Y Cand 3wl bl el (il JT ol gla ois ol
il sl 33l ams S glasle sl o5 el S
s ool e a0 ol VY eled gl s S
s, S, b o a5 W atle sl it g3l5
ar s S ool oS ol S 0LLE 5,8 13 sy o
o5l SOl s oS Je OpenSees 153l ¢ 5 s sl
Sy s &S 035 o B s Sl s S
bl e S e LS Jle el ot 5 L
@1 am s SO glaesle cpl il e 1 edsl ot
ok s sl pbelr e SLe 4 D] (V) akly b
WS s g 4 o3l 058l
Jolie daosle 3 ST 5 s S Gy Laesle u**"’
e Jdod b JSE bOse Gh o St
Joles o STy A5 Sl sl S 0 a8 e
Sl o el S5 b O sl s Sl
S5 Sl sal s glasl g Colg L3 558 e 1wl
S5 SRSS iss a oile a gl SuSS L las,y S,
Sbesbe sl b o ol plail 3 &8 ol S5 0LLE A2 s
))JJ\M}JJ‘Q@W&YQWL}‘A)Q@\Yj-\
ST s 4 4k A slaesle 5o 5 baesle Lol slaa

0o/ Mg g ojw (iagh 9 Gole apis

[4] cz8 e sl zuws &y 50 4 FEMAS56 Laall ) s
bl Szudly Joolio 45 4 o gy il (e B oSl s
S A e S boge b s colg s g e 55
G gl 38 e ol NS golbl w
b e 3 psbe Galr skeB bl ol
Spd sl dlel sy S 4 O i Sl
G s sl 5 LSl 55y by Loy LISl
Slakssd S5 S ke Gk Ol pshe a5 mmo
A el
Soop e s Jsl bl s an glaesle s
b S35 Vsame &5 WS U3 or o sgee sy U3
Aasslo 3 g cnl 3 pam o 5 s o3l ol (glalen,
eia eoler Jil de lie pl s ol by ASL e iy
e 3 R ey e s Slade 5 Lol g K S
s S Ll 5l aib e ol Lol K5 cer Shls
I [ U e S P POV SN K P | o besle
S S bl Sl pam 5 e S g5 B
W85 A K el cer (Ks pan 2 5 o
(0) sl IS 5 Lot lasle i S Hlssad .l
(V) 2 55 &S 65 olen e gl ol el 03,51 (V) 6
&S el ol ey pler 5 dol slade sl e sdalin
G s 3 8 Sl il e ol g S SLLGS
Shedel s 05331 L e 355 e sdaline (V) G (0)
Gl bt 53 edd 3l Tl o U Etabs 30 g 3
s  sledde Jol e eled das e OLES 4S5l g

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

dl“'..“‘"‘l" U'i‘ ol 6)L.~ JTa.,\;“l lea} 93 éuw l; Q_j)ﬁl JL@\ o A )\ JWSL;G Qlil.‘u J‘:A:‘.:J b '>j> JJ\ JSYL 6[.&./\.&
VY ool sl rl}u\ MIDA t Ly, oS J)J‘ja J.&l} RGSUH PSS WA 5300 B F Y { JL&‘ VL S

Sl e Sy Kong i 3,55, Ve i e ol

— ceo ey Ly gl Jien
Lilos 55 425 |, MIDA 5 IDA (sls L wosle 054 o e eo s e ol
O T O T T I e 2500
s an S s besle b gl ol slalas Olgs @ 2 2000
S 35 PGA Liejle ams 55 Sl o3lul Slas [E 5 T ] t{ 1500
3 S O[5 5T 0] LEbKas 5 Mofid Sliies Lt ; 1222
ol s 0 Glaslie Slspes VY E S il el . . . .
S Wlie pl s T 3l goldas Ladb (s lsgas &S s ’ 0 200 400 600 800

(mm) el obwl>

RGO P W

o Lol (g5l ol ot 53 05530 5L iote s -0 Js

PGA w5 oL S glbul> bul> 4wl —V-1
TR e TR S eI il Aoy T il T el el 050k

&3}165?&\#3)}5);‘\;’6
PGA o pp (oo 2l 5 obuwl> awslie V)1 S0 e il eee e Laad silu i el

. £ Ao a3l — ekl g5k JT e
a2b Vo5l gl s Morgan Hill d335 5,655, o &

b e bl 5 bl alis by &5 s &
T slaesle sl s Morgan Hill J3J5 5,8, ;3 PGA v

\:\
\

~
G JSE 53 TEr BTN edin sla bl do s s aib >
>
e e £, (10) G (M)
400 600 800
2 A () ¢l ol

15
oo Lol (g5l dloyl ot 55 05580 5L e Gillay 1 S
WLM)QY'L’@\Y a)L.ﬂj.;UQjJﬁ])Lv

1.0

PGA (g)

0.5
—&— MIDA - -& - IDA

0.0 L L L J 0\ & Al ooooo\hﬂudj\_ﬂdié%|
0 0.1 0.2 0.3 0.4 0.5 § ao il — e g5l JT et
(M) lmlr Ve el - Vi end 55 T eyl
3000 r
&.P}?ajf\oJWJ)jS)JﬂMrl{dqu\a-wup—/\p 2500
PRI PEIA PN S 0
51500
2.0 e}
o+ 1000
15 ¥
C) ’ 500 |
<L 1.0 0 L L L L J
g 0 200 400 600 800 1000
0.5
- -& - IDA (mm) el obml>

0 0.01 0.02 0.03 0.04 0.05

0.0

_;'ml{o.ué)'t.udh.xil_;a;;};;)j}él)l{w&uﬁ?—vJS.‘&
0 .

(%) (o abmlr bzl ds 3 £ b aib VA o3l Bls 05580 5L
a)'f\ o)u,d;)}sjjlu;drbw_;\;uuww—‘\dﬁ

Losle cove Osls caslhs o Ll 3l A
o ) r—aih sl s s O GBI O3 e S e e il S

2gd g ojlw ¢ llingfy g (ale gyl ke

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

2.4
18
=
< 12
g
06
—o— MIDA - - - IDA
0.0 : : : |
0 0.1 0.2 03 0.4 05
(M) pbulr

g.g.lbj'.;a)'?\ A)wa)ﬁ);\wrb&qula-ww—\i JS.:'
kil g —aib Vel s

24
18

1.2

PGA (0)

0.6
—=&— MIDA - -& - IDA

0 001 002 003 004 005
(%) (s almlx

0.0

55 ) osladh 35055 o ol bl Aglis Y0 JSK3
okl Tt -zl Vol 55 Ksp

23 ek o bl pmen el abelr alie S
B s & A sdalis MIDA 5 IDA _is, 55
b N glaosle 5o dlsse LIl e b (Sealus oS
Jos B3> B o3l a4 o Sun g eg s bl s 3Lk o
S s ) Je LB sl 563,

g ol o gl gbulr ale YA
aab \Y b o3le gl p Morgan Hill d35 5,45, ,5 PGA
53 PCA ol od 2l 5 el bl 4l
Loy 5o VY saesle gl Morgan Hill 4315 5,8,
() 6 O gl K 53 s 670 ki (slaolinels
ol ol &1
A3 ek o 2bmlr rmen 5 el ol aulie S
i sy & 355 edalie MIDA 5 IDA i, s
sl o dbse Al et e (Selas S
Jos G @il VY laosle 6l Ko ej s slalssel
odalie Ol on piopad o3 pod orlin Slacl g 5 LS ol
ol Sy il 4 Camds wsle il I L S S

.&:M‘

Y/ 3Ug0 g ojlw (iogf 9 (olc el

1.6

A/‘A
12
=
< 08
o
& 04
—e— MIDA - -a - IDA
0.0 : : : j
0 01 0.2 03 0.4
(M) plwl

Sy i ) oslad 3,555 1 Cod gl bl aglia -V K5
PR PR I

1.6
1.2

0.8

PGA (9)

0.4
—&— MIDA - -& - IDA

0 0.005 0.01 0.015 0.02
(%) (s 2lml

0.0

b)'}?'\ o)L«,ﬂb))s)jlwrbw&bub-MUu—\\ Jg.-:
WL/Y'*@-\a)Lﬂ BE u_,<g‘ﬁf

2.0
16 e

— A

= 12 A-k

<

G 08

a
0.4

—— MIDA - -& - IDA
OO 1 1 J
0 0.1 0.2 03 0.4
(M) pbml-

Sy i ) oslad 3,555 1 Cod gl bl aglie Y K5
RS, SR I

2.0
1.6
1.2
0.8
0.4

PGA (9)

—&— MIDA - -& - IDA
00 1 1 ]
0 0.01 0.02 0.03

(%) (s almlx

A)'}?'\ a)kné))s)jlwdrbwu_lbub-ww—\rp
QAJ&.JL A/.V'—é\:b_.]a-\a)b BE A_,<:JJ:

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

36 <
3.0 _‘kk‘é

2.4 s

18

12

06 —e— MIDA - -& - MIDA

0.0 - - -
0 0.4 0.8 12

(M) bt

PGA (9)

S5 o ) ol 3,555 o gl bl slie Y0 IS
JREIHY, SOVARR S ST

3.6
3.0
2.4
1.8
1.2
0.6
0.0

PGA (g)

—— MIDA - -& - IDA

0 0.01 0.02 0.03 0.04
(%) (s 2wl

A))P'\b)l—w.))js_)].llwrb Jk}ub-wu.a *\JS..:
okl T —ad b VY o3l 5 sy

4.0
3.2
24
1.6
0.8
0.0

--4A

PGA (g)

—=&— MIDA - -& - IDA

0 0.2 0.4 0.6 0.8 1
() A ENES

S5 035 Vol 25555 o gl gl glio XYY IS
ool g =il )Y 3l s

40 "
- - =k

32 ‘
S 24
<
G 16
o

08

—o— MIDA - -a - IDA
0.0 1 J
0 0.01 0.02 0.03

(%) (s 2wl

n)f\aﬂaﬁu))‘,s)flwrb Ls.lt?ub-A.w.rLM Y\‘JS....
okl e =z b VY o3l 5 sy

3.0

A
25 e
5 20
g 15
o 1.0
05 —e— MIDA — & — IDA
0.0 1 1 1 1 J
0 0.2 0.4 0.6 08 1
(M) pbml

Sy 0ipm ) oolad 3,555 1 Cod gl bl aglie - K5
PRSRETAPETAREE ST

3.0
25
20
15
1.0
05 —&— MIDA - -& - IDA

00 1 1 1 1 ]
0 0.01 0.02 0.03 0.04 0.05

(%) o ‘j.L’.‘fL’.

PGA (g)

55 ) ool 35055 o ol e bl Ayl VY S5
okl Y e —ad b VY o5l js sy

3.0
25
2.0
15
1.0
0.5
0.0

PGA (g)

—&— MIDA - -& - IDA

0 02 0.4 0.6 0.8
(M) bt

Soaperm ) esled 0,8 o ol ol aslie VA IS
kil Y VY o3l

3.0
25
2.0
15
1.0
0.5
0.0

PGA (9)

—&— MIDA --& - IDA

0 0.005 0.01 0.015 0.02 0.025

(%) i 2lmlx

u)?\a)l.a..n:)‘,s)f|v>u<ab vg\:ul;-‘\.w.yl.u \QJS.-A
okl Y =z b VY o3l js sy

2gd 9 ojlw ¢ lingfy g (ale ayplis /KN

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

4.8
4.0
3.2
2.4
1.6
0.8
0.0

PGA (g)

—&— MIDA - -& - IDA

0 0.2 0.4 0.6 08 1
(M) pbmlr

S5 o5m Vol 3,555 1 o gl bl lie Y8 IS
salials /) v m il A o3l s

48
4.0
3.2
2.4

PGA (9)

1.6
0.8
—=o— MIDA --& - IDA
00 1 1 1 ]
0 0.01 0.02 0.03 0.04

(%) (i alml

e)'f\ UL«.@ AJJS);lC,\aJ(aLg wy@& MLEA*Yo JS:«
VYA RESPAZR VS ST RS VST

PGA (9)

o B N W b~ O

—&— MIDA - -& - IDA

0 0.4 0.8 12
(M) pbml

S5 035m Vol 25555 o gl gl glio Y IS
JREHYA PESVAR VNPT

PGA (g)

—&— MIDA - -& - IDA

0 001 002 003 004 005
(%) (s 2wl

o B N W b~ O

ai,;—\ oslas J)}S)Jilwdrb J‘“&k’”b’ ww—YVJS.i
okl 7Y =i b A o5l 5 Sy

19/ 390 9 ojlw iliagh) 9 (ale ayps

g ol o plmlr 5 gbmlr el ¥
aab \A slaojle gl » Morgan Hill 43335 5,45, ;5 PGA
23 POA ol o a5 ol ol ailis
Loy 5o WA sl o3l gl Morgan Hill 4335 5,58,
V)G (TE) G K 3 The BV wdis gl salael
ol ol &1

Ao el plelr 4l 5 M) B (TE) IS8 4 a5
A hay &S 545 e sdalie MIDA 5 IDA s, s
Sl o dbse Gl e (Selis S
b Al s i WA laosle o Sap o sbalasel
53 Olgien 1yl cpl e agls 1) Lajlspas 3l ol
bag & aaw Gb & )l 55 e 556 g
OUT V0] 258 plonil 1888 Jlu 53 ISan 5 IS4l s
Ll g 3T s S laptew Fob b 4 sl s
LS Sospglassle sl los ) glasls S o5l o
S oosle b 2 MIDA iy, conl 5 osdle V0] s Ol
5 bl Gl a3 ol Sl @bl e
28 s w lagme 5 a8 e b S laosle o el ol
G3LsL MIDA o5 i) by S5 e 138 S5 VL
L gLl 5l aib WA (slaesle ST s w0 bl sy
soan S 3 sl gl U cou xS dmea syt
lesl Lot adlys obulr lajlised s en @
LS

335 2 3 el el bl anslie Sl adb VA lassla o
Jdos o8 Bs, & A3 edalis MIDA 5 IDA s,
055 SLasls sad 3l 53 dlsge L2l o 2 Salys
b 5o Js oS Jos o 4 Saa¥laml 0 (S5
3 Saa¥l e Sl esl elisle jole wblis gy b b 2
@5 ol ol Ll OF o ks Gl T o Saudl
;fal.ﬁjﬁﬁuysﬁﬁﬁ:uﬁdmdﬁpl{dbw
Bl S5 s 355 e sl S ald bake HI5
MIDA iy, Ws ool & 5 253 hasle lzel I SRSS
G 3l e 505 e o ) 555 lasl o S oasl s
ey e 4 sl (g iy kel &S slassle ys aas e
ot sl a4l s (St lallas Lasil

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

S LS, 4 bas ml el -V
S P

Wy J S Bld Gl ol s ohs e gL
23 S Gl w3k 51 anS Lol 1y 4l 3T (slaslne
O 5 5 sladl oS pnd 5 I Vgams dalls 6,85
S & sl e I LB e ol s Al
w Lot ol ST s 4 b 51 bl e o3l 55,
S eslizad sy T WL gl K Sl eslizad gl
wile Sl 20l Glaptemn S0 L alie 53 o 5L 3,8
S bl o3l sl 1 VG o

3L e VLo, 85 Okl o (JuS ST la i 2
s 35555 3 e e Sl e 0T e oa
ol el 4 e Yoo omis I Ve cmis b Lo
G5A LSS S L ) Sl Sesges e las, s,
NS dals aSST O b 5 555 0 ey oS Oley e )3 (o3b 5
e olS laosle 5y Saadl Gl 4 SV Sl
S e edalie | Lasl O Sdly b oo 4 et
ShobT 11988 Jle s (hiKen 5 Kol S Gdss s
PTopnbaleoslemal p LT L ol gl
OUT G 3 il 13 andllae 3550 Cilisin 5 Shas s
slols sls 0L gl o3l ey S cib S s psbee
STV o b o3l a3 ooy s (5 2y I3
L Ses sbaole glols ool ol @ly bl asl e
ol S s Jas o ealT s S il TR
Sl s & @bl s ik e ol el
e cls SOn3 039 5o lej ) glola Osls olis
U o a8 Ssg ez slad s s ad e ik slaesl
MIDA 55, 5> w53 5 1,8 oo 513 bl 5l g ol
Sonp placl e S e oslinad g3l3T a3 G ojla 5l &S
Ll ol b edls WSl Ol o das oo IDA G35 A, «
35 sl | Saudly 4l 4 SVl el 51 e al> 0
53 S5 ediS s SLaoll sluss oS S OS5 e cpomen
ot OAE el Sl 3 ) &S KIS e g 1B el
Al dal g Lael g 655

55 s ol odd by ime slade 5, MIDA 23,
4 Lael (e falS el 33 S o oS08 Sty Jolie
um&l&@bgﬂk@yé:j&@ajudhmﬁ)rﬁ

3.6
3.0

—

> 24
NS AL
< 18 A
)
o 12
0.6 —o— MIDA - -4 - IDA
0.0 1 1 1 J
0 0.2 0.4 06 0.8 1
(M) pbwl>

&ibj':’ o)'f\ OJLA.::J a)ﬁ);\@ﬁrl{ u.ﬂl;ul} AM.iuA—"/\JS.i
ekl AT —aib WA 3l 5

36
3.0
24
18
12
06 ~—e— MIDA --& - IDA

0‘0 1 1 ]
0 0.02 0.04 0.06

(%) (s 2wl

PGA (g)

e)'r\ o)WJ))sjj‘@rbw&bub-MUu—V\ JS..%
T HYA R PAZR VS TR VRS

3.6
3.0
2.4
1.8
1.2
0.6
0.0

PGA (9)

—&— MIDA - -& - IDA

0 0.2 0.4 06 038 1
(M) bt

Senp eipm Voosled 3,5, o ol ol aglis Y S
il 80— ai b VA o5l

3.6
3.0
2.4
1.8
1.2
0.6
0.0

£

PGA (g)

—&— MIDA - -& - IDA

0 0.01 0.02 0.03 0.04
(%) (i 2lomlx

a)')}\ a)wz)ﬁ);lwcbwﬁbub-ww—r\ ‘}gﬁ
ekl i =i b VA o3l 53 K5

2gd g ojw (il g cole gl /ic.

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

om Lo 2alS Col andllas 550 glade sl il ®
5 bl 3,51, 53 MIDA 5 IDA iy, 5
2yt g ol

@3l am s S osl 5l 03 504 JJ> 4 MIDA 5 ™
oy 4l 5 buge 5 oS Pl L glaosle Sl
bl 5 bl Gl el (S o3l 6l sy
el B3l lael 31 s

st Ol Aulsdl el ole 5y edael Aulssle
3 O el 5 bl la sl Sl
.::J?L;o MlDA)lDA szﬁ)

osb a dbse RIBl G e (Saalus Jode 550 03

@bl am s S ol 4 3l ams o e LA ™
Slwlwe glaats 51 xS eslizal Olay s 4 (Jsles
el s g Voag e s glacsle s Bl
A5l ke s Bl o e Soals

oS Sy 5 sl L s 5l enly e a0
Ll 5 sges penp by Joolis OF Sk, Ol e ol
.MTJJ QI@)QR))}J;JJJYJ{ b QL«S}L«J\—N
oo S Ol ke 5 8l Sl b ax s L
wLA )L:m.; aJ..\.iT Qu.;x:;: 6'4,.) céj.:§‘5d rbu\ IDA

& V] Yo Jl s Ses 5 Mofid dJlas ;@
CB.J 05 B e sl e gl aie e
sl Ol ol edds &L MIDA - gls Lo
s ml b ol @l awlis s MIDA (ls |l
il sl n rj}! sl S sluws 4 Ol 0 IDA
35 2 MIDA (sla U1

8‘_,4 -\

[1] Mofid, M., Zarfam, P. and Raiesi Fard, B. (2005), “On the
Modal Incremental Dynamic Analysis”, The Structural
Design of Tall and Special Buildings, Vol. 14, No. 4, pp.
315-329.

[2] Han, S.W. and Chopra, A.K. (2006), “Approximate
Incremental Dynamic Analysis Using the Modal Pushover
Analysis Procedure”, Earthquake Engineering Structure
Dynamic, Vol. 35, No. 15, pp. 1853-1873.

[3] Zarfam, P. and Mofid, M. (2008), “Evaluation of Modal
Incremental Dynamic Analysis, Using Input Energy Intensity
and Modified Bilinear Curve”, The Structure Des Tall
Special Build, Vol. 18, No. 5, pp. 573-586.

Icl7 g0 g ojw ling} g palc eyl

)LJ&] )‘JSM k_g-:;.ﬂji a\.;}l; BL b MIDA U’i'))-f b);@
"\:‘Sd‘G)l’.
gl Ol e SGn eism s ekl J.:JL? 390 D
e o3 oxh Felaal ojle Jlude 4S5 S 6Ll g3ose
23 e Sy olie 5 5,5 o D13 LIS oy
Q\}:'_: 3}.&6‘: C,&L: ;;;— d"] aS .,\.:T L AR a)L»
2,5 3k | s bl Lol sa
Ui sbowl ol s —A
Sl cwdsle MIDA ) 5l eslazal 5 Uast sl fal 50
5 e Kb i O il i e -
J;qufd
S e I Y ST B U S VEPLCH - e |
DL .,\.:‘}SL;GASC,\..A‘ L;..«:)JU u.pj.é ‘m&)w‘)ﬁ&
ekl sl b Wl g b skt b el
sl 4l s Sl Jolae 2alsl Cel oo owdin
Sz foolae Jaulil ol oS 555 e ks oLl
plaly 558 e s e U s el il Csl
LS‘f.kaRSSJ});iASMO)L»&LA.MGbJJ]CQ}
G‘M LJJ‘b )\Jé &::MA“ 4.L>J.n BL) ajl.w aS dﬂb
el ot o G s LSSl &S J s il e
.J}»;L;ALJ,:}))AUG}
J}]M}JMMUN: J))a-t;.:.lg\Y }\6ua)b)>—r
Glade (8 bt s LaS asas S by Cgm a0
ol el ol O s s bl A0l -8
e bl s ol labsad s e

&S w4
Jijcfie_‘w\amiwzgézﬁadw\ﬂASﬁLﬁvm\
HG|
i Sl s ¥ olassle U3 i opl e
Glos 5580 6l Sl e skl 55 Oliis 5 ol
LS e e s nl 5 e 4w slasile
ab o3 @l ai e b slassle Iy MIDA 55, ®
IDA o5y Kb Bl gopde b S o3

s beas by ge (sl yls sel

W (il 9 )lo) - pgu g Cruy (50)loud - po>LB


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fard%2C+Babak+Raiesi
https://onlinelibrary.wiley.com/toc/15417808/2009/18/5
https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html

[ Downloaded from journalisss.ir on 2025-05-17 ]

[ DOR: 20.1001.1.1735515.1397.1397.23.8.1 ]

[4] Zarfam, P. and Mofid, M. (2011), “On the Modal Incremental

Dynamic Analysis of Reinforced Concrete Structures, Using
a Trilinear Idealization Model”, Journal of Engineering
Structures, Vol. 33, No. 4, pp. 1117-1122.

[5] ASCE 7-10, (2010), Minimum Design Loads for Building and

[6]

Other Structures.

FEMA, (2009), Quantification of Building Seismic
Performance Factors, prepared by the Applied Technology
Council for the Federal Emergency Management Agency,
Report No. FEMA P-695, Washington, D.C.

[7] Dimakopoulou, V., Fragiadakis, M. and Spyrakos C. (2013),

“Influence of Modeling Parameters on the Response of
Degrading Systems to Near-Field Ground Motions”, Journal
of Engineering Structures, Vol. 53, pp. 10-24.

[8] Davoodi, M., Jafari, M. and Hadiani, N. (2013), “Seismic

[]

Response of Embankment Dams Under Near-Fault and Far-
Fault Ground Motion Excitation”, Journal of Engineering
Geology, Vol. 158, pp. 66-76.

American Society of Civil Engineers (ASCE), (2000),
Prestandard and Commentary for the Seismic Rehabilitation
of Buildings, FEMA 356. Federal Emergency Management
Agency: Washington DC.

[10] Galal, K. and Ghobarah, A. (2006), “Effect of Near-Fault

Earthquakes on North American Nuclear Design Spectra”,
Nuclear Engineering and Design, Vol. 236, No. 18, pp. 1928-
1936.

2Wgd g ojlw ¢ lingfy g (ale ayplis /P

W (il 9 )lo) - pgw g Cuuy (50)loud - podlb


https://www.sciencedirect.com/science/journal/00295493/236/18
https://dor.isc.ac/dor/20.1001.1.1735515.1397.1397.23.8.1
http://journalisss.ir/article-1-219-fa.html
http://www.tcpdf.org

