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Assessment of nonlinear static behavior of steel-concrete coupled composite
shear walls (CCSWs)
M. Salemi, Sh. Hashemi

Abstract

Reinforced concrete shear walls have a high out-of-plane stiffness, while the steel shear walls have a slight out-of-plane
stiffness. To prevent the buckling, the steel plates are connected to the concrete panel by shear lugs (composite shear walls).
In this paper, the behavior of coupled composite shear walls is investigated. The results show that the stresses created in the
system of coupled shear walls are reduced in comparison to separate shear walls and that lateral stiffness is increased.
However, increasing rigidity of coupled beams more than a specified amount does not significantly affect the elastic behavior
of the system. Therefore, a relation that can approximate the ideal coupled beam is suggested. A dual system of steel
moment-resisting frame and composite shear walls was designed, and static nonlinear analysis was performed. In the
following, the composite shear walls are assumed to be unchanged, and the dimensions of the coupled beam are calculated
by the proposed relationship and static nonlinear analysis has been performed. Comparison of the results shows that the
resistance parameters and ductility of the coupled shear walls are more than separate shear walls. The studies show that
increasing the rigidity of the coupled beams more than that of the ideal beams does not have a significant effect on the
increase of the resistance parameters of the system and, moreover, the ductility of the system decreases. Therefore, the
dimensions of the ideal coupled beam cross section are predicted well even in the nonlinear performance of the system.

Keywords

Coupled composite shear walls, Nonlinear static analysis, Coupled beams stiffness, Ideal coupled beams, Resistance
parameters and ductility
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Assessment of reliability of steel frames with semi-rigid joints and elastic
rotational restraints on plastic analysis
M. Bambaeechee, M. Salimi Nik

Abstract

In the analysis and design of steel frames, there are various factors that the uncertainty of each of them can have a significant
effect on structural safety. Hence, the investigation and recognition of these factors is important for understanding the true
behavior of the structure. In the meantime, the stiffness beam-to-column connection can be considered as one of the factors
due to uncertainties such as how to construct, execute, install and model the parts and joints steel structures. The effect of
semi-rigid joint on structural analysis not only changes the moment distribution along the beams and columns, but also
increases the frame's displacement due to second-order effects. Therefore, in most advanced specifications, it is allowed to
consider semi-rigid joints behavior. Hence, in this paper, first, the effect of stiffness of the connections in the plastic analysis
based on plastic hinge will be studied in two steel frames. In the following, by randomly assuming the stiffness of rotation of
beam to column and stiffness of column joints to the support and plastic moment of members and joints, and considering
several probability distributions with different coefficients of variant, the behavior of the structure in the probabilistic plastic
analysis can be investigated. Accordingly, the Monte-Carlo simulation is used to estimate the probability of failure of semi-
rigid steel frames. On this Basis, each frame is simulated 840000 times and the load failure capacity on the structure is
available. It should be added, the OpenSees software was used to deterministic and probabilistic analysis. The results showed
that the rotational stiffness of the joints and restraints and plastic moment of members had a significant effect on the
responses of deterministic and probabilistic analysis.

Keywords
Reliability, Semi-rigid connection, Monte Carlo simulation ,Elastic rotational support ,Plastic analysis

Po/ Mg g ojw (litagh 9 Golc eyl




w (5122391 b (53Y90 (sl slaicl Cubls ()bj)!

Loea¥s Ol et o 5 slazel B s o
Goleand 31O Ry pl Aty Cowdes Gk g
szl Sl Lasls 5 Sl Jlaim| fons sl S50 50
a b 3l oo, b LK s Tang [4] L5, 0 g o5la
UQ) Znlsd pe oS (55 0 55 gl ol cals
Lsls I3 s 5y Coraaad ¥ lacl bl s
Gl Oluabl Cllilb s w0 (2LKan 5 Thai [V 4]
sl Cuslis LOT sl ) Covwans ks L oY
INT L0 byl 1 Oleage sla fuaie JS25 L b
Gletug @l LS i, K lKes 5 Truong
Jobosi 5l e 5 Soeaed ladkisn b oY sla
DIYT Gals 515 et 55 S — 5 S V;ﬂ)ﬂn,a;ﬁ
Gl olhl slesl Clbb G Cie b S8 4 L
Rezaiee-Pajand aluwy 4 ¢ 5 Slaalfass 5 lakis L oV
Rezaei [\Y] <33 I3 wyp a5 SublKen
@Vsh et Sl gl ) Oliabl bl (LS
SVl ladae L1 Ses ol b osld (s3leg:
G L cardllas 5,90 slaosle nsed Gbsol 1y ooglate
G a6 ges GVl ) (8 4 b gty 23 gles )
Mehdizadeh [} £] Las Jbows (RE) Sy 50T 515800 5 55
aib 0 o3le G el Slus gl Jdes Karamodin
g3 0 Cow ) s (Jpeme Sl OB Glagtecn b
Lsls el FEMA P695  Jasll, s (s3lgniy cdlles
Sl s cdb s g S8 S ke cnl
i3S o SVl s SR e o3V e
@los ) Jdoi ¢l . OpenSees i3l 5 O Reasn ol
s> «Ghaffari y Bambaeechee .[Y¢] L>, o g o5l
Ol 5V g aslpol ol Sl i 51 S LA s (st
21 63V Gl sleel Sl OF Coals pde A
DV 3503 (s 2 53 45 0 Jko
slazel bl o)l)s s plasil gla)lS 0 28 @ ax 5 L
el (6 mat Sk, 51 S s G mdls (2¥ 58 e B
eV LaelSasS 5 bk Glss (e il a2 L
o Bl o a Sl ol s s el Ol s B
5 Spas bl e S5 Sl e ol
Cslite bdisn bl OB (¢ e mul 5o A
ks Olesgs —OLiS Sl sl Wl 358 e wls

mnbf Qf.\ A Lsd e 6)[..,-}@\ dl@-‘u d’l)j: sl s L

dodls -\
lad 5 (V5 gleosle anllls widdS ans 52 Jsb 3
ML wlpe Sy 0oy Bolas 5l EU coakas pae
DB O Ry 5l ol a5 350 0T Al 5 A
el masn 5l i easdlas &S00 Coanl Lol i S
et ol s Shs bl ek 5l S il s
pde Ly slacaeS bl Gl Sy mn SIS s
ol Blntllasl o Bl e capals
Sl ps, sl oL Kamsn il ol s ol Ol
3 op A oSy ade leesd b Sl il
slasl bl syl sl (MCS) ey ssluans
Sl Sl glods S canlsl L3 lan S o e ooV glaesle
AT 53V Sl Oluabl Sl o)l )s 4 S el
Sl Jd= 5l ss>e e L Razani y Hadianfard
Slakise b oV bl slael bl o a5
slas |y bagae Coslie 5 5L Lol astls ) Covndas
O P FRY: J B IO PR (RO W PR 5 U
4 Schafer 5 Buonopane [\] tiea o, o3l CanSs
Olaoge Lo 53 (a¥53 SU Sk, 5 Oluabl B o)
Saslie 5 0l il el b O Kiasn nl s
Sl 5l 6 Sese b L osle ol 5 Jlasl dagae
Lals 13 e mes 5 (6 et Sl ke LSS 5 50
5 Oleabl ¢ b e Lo 2K 5 Cardoso [Y]
Solwtard 5 ae el b By S5l psre e
L ol cnks dlas! 5 @3V glacb ks, 500,
o2t Fl gl Ken 5 Duan V] Lo gai )
¥ ool slazel LB s Covaas Ak 5o s
asdlls 4 Zhou 5 Hu [£] wzstls b b 1 5 Jlsegd
Sladis b oV OB s ade Olasgs —0Lis Lo
bl e (ubea 5 Tang 0] dustls,y Covwan
Sl ot ladi g b esl (63Y 58 (slals Oliabl LB
=y 4 Lhou 5 Zhang [1] Loer o, Jalss =J§J
sy LRED a5 a1 siay d slasls slazel B
GMELL o sl rnosb bl | gde b Lol
Jlaz (FORM) (S (545 50 050 b 5 dndlity o + 03,0
5 Jdes 4 O 5 Zhang [V] wsl 1 ole ol
Comw L0 b ches o3V bl o s ~1 b
g el cOlabl bl ot b caalsl s distls (o)

Kim 5 Thai [A] L3505 ool L ele Conslie 5 0liSt

2gd g ojlw ¢ ingfy g cale i /b7

99)lg) - pToo g Cuuy (50)lod - piuy



Las e OLES sl opl 0533l 53,8 o A, OpenSees
LQJK"’“):“;": ‘&)jﬂ)l{)\mﬁuxﬁ&bjﬁwds
.L)'K;‘ojbéjﬁiéuwéﬁfp%ﬁj

1.6W

]

W IPE330 L IPE330,
1 kS K2

=

IPE330
5m

3 k4

S5m
e —

Glas K 5 anbk KooV b (I

% IPE330

M (kN.m) 4

192.96

O(radian)

>

PV PPN I FPVe

M (kN.m) T
K@ =0
114.13
74.58 k@ = 57§7
(1) =
k 45200 | O(radian)
000165  0.00847 "

a5 Qb;:—;ﬂjlsy,.} (C
Olas g0 —OLiS 5l 5 ailas S5 aadk S (oY 0 OB - JS.&

DAT kg 5 s suae

andllas 3,50 AU (S pme Y
Sz b FD) clas S —akb S o oty cal o
S raman 5 (1) IS0 wolos (A4S 5 e Sslis
5 Seae Dslae glakiss L (F2) <l 5 —aidb S
wly LS e 3 andllas 5y (1) IS Wiles (a84SS
658 e 3 53¥ i Gl 5 ja () 5 (V) sla s
655 55 (owtas bl gy 4o (050 055 3 s s s

t(’j.w 4.’)§ DL wa ‘Qj:.nd 4 J‘SJ 6[.&.)\4” 4(3_53

PU/ 3Vg0 g ojln (ioqf 9 (olc qpis

T VI PO PP R [0 TR W e GO
855 Sl sl (F2) alas s —aib 5 (F1) wlas
el Lolfass 5 bipae Ol L 3l Coslen (CI)
Sl g S e ileand Gl sl 53 50
Ul 4 Ol Olasse S (izmasn 5 spae 5 A
il a3l Sl Il el plal 5 sl (sla iine
Slajaze daly cpl 3 A3 el e S
Gl s 5 dl S 5 dbe s et 55 slams 5 b olas
Jelos plil by Lisd o (oleaned Aoy Yo B0 Sast
Oe OB s 5L (OpenSees Jlsle s 5 (S et
Ylovnr F2 5 FL glaol 5 S8 oa b ol 5 33 S
Sln adpn BAC e 5 dign (e (Bolal pite gl 45
Lsdp o 5 Glotnd (gt ST ol e
Cowd a4 S8 50 8 6,808 4 boojle ol dlaxsl g
R R P v RV (S B IV FE P Ty
JLs 4 5 oo Jlal oy 558 0wl SVl
Slapis @lp Obwebl S atls 5 slael <l O
s bdsax s 0SS g Susl, coye s sl
3 B S Jldaasl pd e esls ialed olajls sl
Glagal 2 1 AT 5 spas ok e S

s e OLES Gl il 5 Sl bl sla s

S s s Cons Y
5 oletn @SS s 03l DL Gl s ol
b (g ex Jd=5 {\V] OpenSees 3l £ LSL“'CML.,
DRy Ol ge —0LlS L dilas G akb S 6oV
Gl o3 3y bl (1) IS diles L e 5 a3,
@ @Bl G s el Sl e Wl 4 ol LSS el
5 e 338 o syls S L5 wlas By 53 VAW i
5 s pl)l ol sl w38l s IPE330 Lad s
SLiS capd rmen Ll e 0 S s b
Do 4l me e g T S V0NV Al e peie
L \A] sl Ken 5 Thaddoudene ¢l 31 i 5580 Ll
@8 oS s Sl e 5 SO S wlyl
Sk e G bl 5 SB al e S«
5 o 3> a glagal sl OF ABaSS 5 (g
5 3 (V) Jadr glaail wly lledd =55 (V) s

SR 5 S e boedd @S S 4 by oS

U0 otw (ahhno g (3lo) (uno



w (5122391 b (53Y90 (sl slaicl Cubls ()bj)!

5 by Olasge —0LetS Sy 5l (sl 33l b
(V) JKs Olhss = K0 lajlases 5 [VA] e 3 bgas
S S ke Skl il ol sl e
VAY/AAT 5 e e Bk MENY (G w bagaae 5 ol
Sy e S ol alsl s il e e 50 kS
G s 3 AU 5 gsae cladisy Olesss

Sad e atls SVl g akd

o oler 455 50 5 Caasd WSS 4 05 gk
P VRS VI T VLV | PGS S L S LIC STV N LW
Ly 52 VAW Slis @ 3B L G 50l 515 0 W slike o
LolB gaogn 5 b, Chj.a 238 o als s alas
wlas Isb 5 b0 g pl) ol o 58 5 55 IPE330
SEES app rmes il e e 0 baesle sla s

N . .. A .
Bt N e e s kS V00Nl e pae

(OpenSees) (s oz Juaie Jdo 25, 5 [VA] %1, Kes 5 Thaddoudene (8 « (’@ el sy bl anlis -V gdr

@K«.ﬁ.ﬁj Syrs <oslae le.a,\l‘x_é L \_)B
1.6W 1.6W 1.6W 1.6W
W. w. 1 W 1 W
ki K 2 ki k5 k2 ki ks k2 ki k3 k2 '
e 2 Sl
k3 k k3 k4 k3 k4 k3 k4
s Thaddoudene
41/Y4y A\RRVARAS - \YA/AL B
[\/\] L):“"l)&‘“ﬁ . s )Lv
. . (kN)
Qy/7Y ARRVAY] A\RRVAR] \YA/V . o
(OpenSees)
s Ihaddoudene
“/+a0v /4001 - /4 08Y N
DA LS | ) i s
. . (m) \ e;
AYAE ST V/+AVAA V4000 St
(OpenSees)
N Y oogy Y_o_t_t s Thaddoudene
-Y-t- —0—¢— — —0-Y— é | = -
DA S Ken | SIS s
v 6\"‘(}*‘-‘;‘
\o¥og-Y ¥_o—g-Y 0-Y_Y—§ Y_o-Y-§ Sr (G & <l 5D
(OpenSees)
1.6W 1.6W
W IPESSUl IPE330 w___, IPE330 1 IPE330 W
kI k5 k2 ki k5 k2
f=] [=] (= <o
P mf o P @l e
K3 ke I3 %
‘- « 1
polez €5 Sb-s pre 85 b e S S0 oSS S -l

PSS 5 (e Dline Gladisy L (F1) slas S -aid S OB -Y S

2gd g ojlw ¢ fingfy g cale aypld /P

99)lg) - pToo g Cuuy (50)lod - piuy




1.6W

1.6W
lPEBSOl IPE330 lPE33ﬂl IPE330

WS ©©
ki k8 K|k K k4
2 2 2
24} @ Q3|
= & =
k5 k6 k7
Praaad 7777 /777;
Sm Sm
f e >
e aS -
1.6W 1.6W
w IPE330 l IPE330 IPE330 1 IPE330
Kl k8 ke kw4
(=) (=] [=]
& 2 2l e
& & |n
k5 k6 k7
<m0
eler €55 s

£
IPE330 g&a

1.6W 1.6W

lPE33()l IPE330 IPE330 1 1PE330
k2| k3 k9 k4

P

IPE330
IPE330
5m

5 k6@ k7

o

Sm Sm
rgi 4}; g_JB -4
1.6W 1.6W
W IPE330 1 IPE330 IPE330 1 IPE330
k1 k8 k2| k3 K9 k4
(=] (=] (=)
i i s
& & e
@kS k69 k7 Q y
Sm Sm
— L
pre S S

PSS 5 s pe Dline gladiss L (F2) dlas g5 —aib G OB -V S

o 4 F2 5 FL Gl il O 5 (S
0ol Ll F 1S s 53 () 5 () sl o
ler U oS gl S Olange sla fonie 6,5 S8 s 5
Glas g —aab o5 (F1) dlay S —aab SO oglacls

Agln (0) 5 () sl JSKs )3 oo 5 @ o(F2)

Syl ey s —£
3 Ssas Sl gy e Sl bl sk 4 i ol o
Slallots G b (ol i o aBaSS
3o L F2 5 FL ol ol U oS sbaa S

Ok sbagal wly opl 2pdy e ¢l OpenSees 33l

PSS 5 (s sae slite sladisy L (FL) alas G —aid SO OB o el &l O s 5 S L =Y Jga

pler €55 poe 855 £33 458 Y
PSS 5 5o glakiy) 5SS 5 ae Sladyy) 5 e (§ e Sladisn) PSS 5 spae k) lagaly
(g,,‘,,,, (ww v,alf@(.? "CLA.,\JH (\:,.z..« v,alf‘\c.i: du.\;)ﬂ (ww
eSS L
VYAV A\RRVAR:] ARRVAY:] 4y/vY
(kN)
VoS ol sl Oe uis
V1000 +/+QVAA +/+ 0784 YA 5l A oS
(m)
eSS L
\VAR) +/A /A /Y
A.L\i)led.h
B O ns S
Ve WA VoY YT SO

oJ\.J'J)lp.:'.A

Pa/ 3490 ¢ ojlw ilagh) ¢ ol ayplt

U0 otw (ahhno g (3lo) (uno



- (5122391 b (53Yg9 (slold slaicl Cubls (b))l

AELSS 5 (pas sline gladkso L (F2) €las 5o —aid SO OB s il Ol s 5 s 5L =Y J g

poler ©5 pe 655 £33 455 SR
AT 5 s pae sy 5 e G 5he S5 5 Cetes (30 Wk s) AL 5 s pae sladis) Y
(e (Cmtas AL oz (o 2B ok (Coewitas
S L
\R\vAn! Veo/V0 \YV4/e ¢ AAEVAA
(kN)
Vo S o el Ll Ol s
+ [ YAVY OAV RV RV ;):(a.du Ol oS
(m)
Sl b e
\VAR) */AQ +/AO Ve o
o.,\.\}'})la:'..h
Vs \7AR vAan AV L
a.l..f:_)lesl.k
140
o P9 4555 P g5
120 - el 455 Y s ¥ /
f
) I
100 - Y v
v
. s
> 80 - £ v
= v
£ 60 j
S 4gS
40 -
20 -
0 ‘ ‘ ‘ ‘ ‘ ;
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

(m)\a;)brbub‘ulgﬂj:&?

(F1) alas G —aib o b Soglize a8 53 (6 et (sla fuade (5,5 S o 5 5 O i — L Ll pes —F S5

(KN)W L

180
5 A o ¥

] - v

01 eer 2 ;
AR A
140 - ALY
Y ¥

] Y g0 \

120 P . A f pome 4355
100 - Y v\ ORI
Y

80 - )
oS 458
60 -
40 -
20 -
0 ‘ ‘ ‘ ‘
0.00 0.02 0.04 0.06 0.08

(m)\a;)brbub‘ulgﬂj:&?

0.10

(F2) alas 55 —aib G OB opline Gt S 55 (6 et S Jeate (5,8 IS0 5 5 O ois =L s gai =0 K3

290 9 ojlw (iling) g polc aypis /1




Olasse S5 e 1 Lol ssbie ot cnl s
debos Vel o 53 A4S 5 (i lakis
LF2 5 F1 ol ooglite slaa 58 alistildlaz=| (g o
Loy ol s ol (:l;;,l OpenSees )l).élfj_} S e,
PSS 5 ssae Gk Slnse S5 Sl o
S o Ol bl gl e olatl ol gl e Olss 4
Oloss = K Slaged e ailge a2 (=) S5 4l
wWliglldlaz=t Jds 55 Kgd oo andliy  dolal sy
s 4 Gleand glatul Bl aaal bl e S
Gt dnlp dabys g cal cSdslee anle
DA eslaal sppe Jasn pl g &S il PG
2 S s

sl A p Jeie wbile SO s P850 Sy,
X Gl s n Jl JBs wis Al el
ol sl X pl s &S Cgepdy AL e fr(W) o
Sl Susk @ i peon g sd DI 1Ll
A= g(x) >0 sl 5ol daler @) S gx) <0
oS bl 3350 3n gt 5> ol
S pladhads sl o Sl S5 b2 (g(1) <0)
.QTL;@;@LLEJS)MQLﬁ@wW
oy 510 ey adslal Bl gl 0 s e
L p e o o(Pr) cnSs Dl 5550 5 gl (V) i

Py = f f(wdu M
g(x)=<0
1 N nf

Pf N izllg(XL) N ( )

X odd sbml islas glaaze S sl Noalaly ool o
g0 S0 Lol 3 S el Sl jlad @y 5 Ll e
5 b e e Larls dy(ag) mamen Ll e s 4

1358 o R 5 e 4

0 g(x) >0
Ig(xi) = ™)
1 gx) =<0

o b s S Ol cuSs Jlaasl &5 0T 51 e
13l 1 (R) o3l slazel ol Ol 5 o () alai )
R,=1-P; ®)
Skl asls Promdls Ll s b s g
25,8 o 3 s 53 3 daily 51 (B) Talezed
B=¢ 1 (1-P) ©)

101/ 390 g ojlw ilinghy 9 (alc ayps

e s e 0L () sl glagaly
S s A e (AEASS 5 (pae lakisy
CnSli L S b w s S e ilas S i S b
pler 955 4 o F1 OB g 5 s (oS5 gbaaisS 2
Al alS oy VE 5 Ao s Vs YA e 5w Ol
(AL 5 Gpas Sadisg 5 dagnl n sl 2l
Slas G —arb S OB el B O Gl
SLeS ) o F Gl U WS b 4 s S e
o5 Ol poler 858 @ Cond FL OB ppmn 5 003 (055
N TR wos BES P [T PR W TR SR W TS S R L al
@ sk Shas e mn (8) IS s sl 2
CASISE 5 bl e GBS 4 Lo 5 O
S sl 05l (6 et (Sla Juaie

5 S Gl e el L) el al
SR Gl g —aib S OB (Ko L (ABASS
P 3 £35S0 S SS 3 CaSE L S (gosk b e
Aoy Y1 s s o Ol pler 685 4 oo F2 OB
roeml s Lol s e VY 5 s N0
B O hd Al b (Bl AT 5 s sae sladki g
WS Sosbow el oo b dle e —aib S B el
s F2 5 puvx_dm;ﬁ);\ o S il O
BRI\ QW RPN IPTS R 5 | el €55«
3 S 3 Sls dal Bl Ao V) pgm 455
Sladisy Glss (B edd b s oo 0L (0) S5l 500
S St (SIS S (ABASS 5 e
S e e a3l

s Gk Shss e s bl 8 &S0l
L e osen WlSeS ¢ Lose 5 b0
Gre Sl Jais S IS8 g gl 5 (So s b
Srae sladisy o) nl 2 basd e Vs ol
e O I L 5 S o Wl AT
bt pbulr cow & Koo e w38 ol
2B Sl Sk dadigy (e A g 53 g e
el SRl S S o s GBI e Sl gl
3 Sy ks S e ol Bl st
G55 B (g et o 03 s 4 sl AEASS

gl 3yl

Sl uldlet Jdow -0

U0 otw (ahhno g (3lo) (uno



- (5122391 b (53Yg9 (slold slaicl Cubls (b))l

5 Soletnd (St S sl e gl i B
woam s b bl 5l S a Gl e S Ll Ll
g Lo sl ekl s s osle Sy L
(V) ol 51 oo e b oPp) b oSl Jlaxst Of dlis
il s mob e gl Ll S e SIS e s 2
bl Jls mp gl cpl Sk e OB gL e b
Jeb 5 dlzldlast e ps o L e oS el
Jlazl Jlased gl ol ol sdd S ALl
Slr s Sy s pln 03 F2 5 FL bl oS
(V) 5 (V) G S 55 w5 4 wsline gL S 5 b s

el a.,\.AT

by s mems J&o w0505 @7H(O) el cpl 3
Al e
ol Slaldlasl (gaes s sl s
5 Spas Sl 5l S Gln P e ileans
5 LSS by Vel w58 e sl s AEeSS
Goy 2 dos Yo B0 Susl, slacs o b Sostl oSy
Soop 3 Kgm P Solal i bopsw U oS5 slawi S
SLl (s K bl it b ool U oS slasi S
S S iyl sy bl (1) 5 (1) sba S
Wby g —aib Sy F) als S -aib S gl B

E) J"}‘:ﬂ L;”.x..u dﬁ)LﬁJ J.:x.:.ﬁ 6\); 4.,.3‘]& r-\"" g(FZ)

0.004 -
=g Niform
——lognormal
_0.0083 4 normal {
3
% 0.002
<
0.001
0.000
0 5 10 15 20

(COVY) SaS|yy o s

VSJ_M‘;&JBf&_&Jl

0.004 -
== uniform
=—4—|ognormal
_0.003 A normal
3
% 0.002 T
o
= 0.001 &
0.000
0 5 10 15 20
(COV) SaSl, v do s
e aS Sb-o
0.004 -
== uniform
=—4—|ognormal
0.003 - normal

0.002

(P cnSlss Jloz>|

0.001 4o

0.000

0 5

10 15 20

(CONY) SxS)yy oy b do s

e 8S S—g

2Wgd g ojlw ¢ ling]y 9 (ole alls /1P




0.004

0.004

=gr=niform =fr=niform
—4—lognormal =&—|lognormal
0,003 1 normal 0,003 normal —4
4 4 :
% 0.002 % 0.002
< <
0.001 < 0.001
0.000 0.000
0 5 10 15 20 0 5 10 15 20
(COV) SaSl, v dos (COV) SuSl s o, Ao s
p 4S5 SbB-o N s
0.004 -
== niform
normal
0.003 4 —e=lognormal
3
% 0.002 +
g
0.001
0.000
0 5 10 15 20

(CONV.) SAS|y b dsys

pomasS S-r

xﬁ&mﬁﬂl{;&méu@jﬁélﬁ;xﬁﬁ ot s (F2) alas g3 —aab S Ol e Jlaz| ls5el =V (JSKS

S el ST el lapss S0 5l S o)lsen
I e L I e
ozl (BIB1 (ST w e SR iy
238 o ojle LSS
S Gl b cas e Ola (V) IS lals sl
Jboy sVl Slass b Bolad i Olpe o badisy
£33 05 458 Sl CSs larl (5SS 5 b3S
Sz e il e /YT B/ oy F2 OB s
mmj;—a,b&igts(&_a;ﬁ%wam}\
Vo Sy oo Lot iS w5 s YT Ll
35 —aib G OB e ss 65 55 S CSE lenl 5 do s

Sy it 5 g mis Sl S ) L ailas

b/ 3 g ojlw (Liiagh g Goale apl

e Gy (ol b (1) S sl b

Glagis 3 Lol o 5 B 5 spae ladis
Sl Jlal (xS s s dby o Vs
VYA G A s FLOOB e s g oS0 sladisS
8 5 ande S Jll s e 4 il e e
35 Sl s AL Sl e S —aih S B WS
S Jlml 5 doys Yo SaST e Lot i
A eilas S —dib S OB e g0 Gaa S 0 aaS
Fohess 0 (SuSly oo Ldl mis o 8 t/hA L
e eSS &5 Sl s il oomen L
ezl opl 2 05381 ik sy Koo 5l 2 o)lsen
N DL TR R

U0 otw (ahhno g (3lo) (uno



- (5122391 b (53Yg9 (slold slaicl Cubls (b))l

oSS OB gl LS 5 dby gleass e
Slie ol it Ol 4 Dlsge S 2l b psler 6
4 Sp s b B b 4 b S Jled
SASy oo il bl spms Uil e Aoy 14
b b o 68 OB s el eSS mss 2
w3 g2 48 OBy oamen b e Ll Sl
S o b e ls w55 5 b S Jlansd
ezl el 3l o All e ok b dos Ve
B s s G Ll e ol Lo B b oSS
S eS8 bl (SS1 s GRIBI L pler &S

Ao Gl S 4 Ced G b b S 58

b Rl
0.70
=&—|ognormal
0.65 - normal
A =—a—uniform
4 o060
3
\/i 0.55
o 080 4
0.45
0.40
0 5 10 15 20
(C.OV) Fusl,y s do s
e aS oo
0.70
=—&—|ognormal
0.65 - normal
3 e=j==niform
4 o060
e}
\i 0.55
g— 0.50
0.45
0.40
0 5 10 15 20

(C.O0V) Jusl, s Aoy

polexr €55 SB-s

oF Sl eSS dlel ol 2 0553l s Lal gt Ao s 0
e Sl bass Ko 5l mhe ojles (S
5o 88 bbb Jbs sl eSS bz
Gl J 53 il o sy s 5l meS o)l sen s
S Jlezt o 208 gols Wl ST 355 g 655 S
gl dw a3 aS sl pdgy ol LAG;,;JQ;@M
Lobadisy e Vil o555 5l B G F2 L6 5
Sl il ces Jlal (Sasly e il
il & spd e ey (A) IS8 lajlsyes 3 il
F Slp s N la i el oSS
B P B N S P G P
Sy e Gl Ll e SV s

0.70
=—&—|ognormal

0.65 - normal
) ==fr=uniform
4 060
=3
Vi 0.55
=050 + 4+
e-/ Y. ¥ . $

0.45

0.40

0 5 10 15 20
(COV) Suslyy e o
(’Sﬂ 4.3j§ ;.)LE -4l
0.70
=—&—|ognormal

0.65 normal
3 =fr=uniform
4 060
D
\fi 0.55
g— 0.50 & \

0.45

0.40

0 5 10 15 20

(COV) Susl, i doys

poe S Sl

6},&)@,@Lfguu;,,6@@;L;lﬂg;,uslﬂi%yﬂlﬂ):(m)au;&-@&guwdwb\gwmJs.:

2gd g ojlw ¢ lingfy g (ale alls /1K




JJ[;_Q;WM)JOV

0.70
=&—|ognormal
0.65 - normal
2 == uniform
4 060
2
\i 0.55
g— 0.50  S— =
0.45
0.40
0 5 10 15 20
(COV) SaSl, s b doys
paS Sb-o
0.70
=—&—lognormal
0.65 - normal
2 == uniform
4 o060
]
\'/i 0.55
= 050 g — —a
0.45
0.40
0 5 10 15 20

(COV) SuSl, oo doys

poler €55 Sb-s

Cn s el 4 s Ulg 0 (A) UK slajls gad s

5 dby Gy Gl G S Bl i al
Sems bl doys 00 ssis il GlacB s Jb S

0.70
=—&—|ognormal
0.65 - normal
3 == uniform
4 o060
2
Vi 0.55
g- 0.50 P B
0.45
0.40
0 5 10 15 20
(COV) SuSl,y o, doys
V& 4.})§ ;.)L; -l
0.70
—&—|ognormal
0.65 normal
1 == uniform
2 0.60
3
ﬁ 055
g— 0.50
0.45
0.40

0 5 10 15 20
(COV) SuS|,y oy Aoy

preisS Sb-r

e S i b Ssline Glam 35 Sln (SAS|y o ol p 3 (F2) wilas S —aid S B Sl Jlazs| s gei -4 JSS

s FL) ales S —aak S gbaob osline gbaa S
Jli b Sasly oyl ol o3 (F2) dlas 5o —aib
e gl () S5 s bedisn e s Rk
S sl e sl () ISE 5 dism e ol
el ool 53 bl 4 Olaos e
Lggy e (Bolal e gl 5 () sl 4l
Wl w8 lp F1 OB aas 5wl oSl sladlez!

émﬁjéds,\.ﬁzb& #/hnn/\j./..\\/hf‘f ‘\TM;):"M

o/ Mg g ojw (iagf 9 Gole gyl

5P OB ol Jlazt ozl Hlat s becadls b

(Re) Olanbsl il Ol 5 o ((0) 5 (8) slaalaly 51 oo g0
=35 6l rl 3L 1 (B) o3l slazel Sl asls
o ba S 5 asys Yo B o gla sl o o L db
A sbgal s ol w s ol F2 5 F1 glacB oy U
e lp (0) 5 () dslix oo (5w bl 1 S
Llodal Oluage S oolias ite 5 Lgm hw Bolas
& slezsl ClB Lol lsses e AT Gl uinmen

U0 otw (ahhno g (3lo) (uno



- (5122391 b (53Yg9 (slold slaicl Cubls (b))l

4 Jb ST $lp F1T O6 s 5 ain s Jlaas|
'C) f)l‘éz M;JJASJJJL.L;& '/f,/\-\_j +/EAQ LJJ\).: cg,.;;
F1 OB aiy Oluabl LB astli (ol 5 0580 s e
o3 0 (SuSly oo bpsler 455 55 Jbp mis ln
bl et lE pman el /0 TOVL ol oS 5l e Gl
M)J Yo ;"\'S‘ﬁ ;A.ij..p DL CJLR- M; LS‘J" 4.\.\.«5}[.@.29\
S e S poler 45 3 S 5 aindy Olnebl LB

.J\.f:Lngu.pJ} 0) 9 Loy 0V/Le L:J.:‘J)“_ﬂ:sjsm

3.50
_.-("ii ‘u;
3 328 £ 95
Q) ey 855
"D.
J 200
: T
=S 275 T 0
2.50

0 5 10 15 20
(COV) Sl oy b Aoy

(F2) G-

(B) slozel bl Laxls

B iy Oluabl B ol () 5 058l s e )
S e b oS85 0 b sy sle FL
Comad el Y1008 L oS w5l e Bl doys 0
erp 3 oS 88 Gl S slasl CB el
S dalet YAYAY L s oS Asl e doys Yoo SaS)
WS 4SS 5 S 5 ke Oliebl CllB dagnl 055
Q4/AY 5 doys 44/AY L il 5 4 a5 das e (S
TR XL ‘V‘ii G5 s S el KT W PR WEE
Sl Al e (SASTy s GRIBFL B

338 o ol Olaabl Sl L2l 5 slezel

350
_.-r-{l Aij
3.25 M
275
250
0 5 10 15 20

(CONVY) S|, oy b Aoy

(F1) b -l

ol 5 (F2) alas 5o ik G 5 (F1) alas S —aib S sl wojline slaai 58 (sl slazel Sl astls jlagel —Vr JKS

Lgy e pria b SSl

0.06
+(’§i du')f
. +€j.> A.'r)§/
Qj 0.05 o 45
elex £5
‘—3.
j‘ 0.04
3 D
@ 003 -
~ & n
I N
0 5 10 15 20

(C.OV) SuSl, o do s

(F2) -o

(B) sbazel Sl Laxls

0.06
+{’£i d}f
+ r}.} 4:')?
0.05 p iy 4555
plex &5
0.04
~
0.03 NS i
TN— " ™
0.02
0 5 10 15 20

(F1) b -l

ol il 53 (F2) alas 5o -aih S 5 (F1) ailas S —aib S sl gline sbaai 5 6l s slazel S B e ls jls sl -VY IS

oot S ia b (Sasly

2gd g ojlw ¢ llingfy g (ale gyl /e




las K —aih K B slite ek god 5l e 35 5 Olabl bl s ls s slazsl bl ¢ ) o Jlozm) - S

Ol CllB Lals | oslazel clbls | o) Jlexs! SAS oo B
i RS NFEA F2 O6 &S
® (R.) Pe) (c.ov.)
/1004 V 49/4Y7. A /.0
Y/ oVAYEY 49/A97, ey A
Y/AAAAY 44/A1Y. o/eeNE 7N0
Y/AY4.0)Y 44/AY/, ey AR R
/ATY0414 0N/, CEAV /.0 (Corwtns 2BaSS 5 (g pie sladisy)
f/AYVoVE [ AVARVA V/EAQ VAR
S S
f/eYVovg [ AVARNA V/EAQ VAL
A 2% VARV /EAQ AL
Y/eqevyY 49/4+7. ey /.0
Y/ VAV EY 49/A97, ey AR
Y/AAAAAY 44/A/, et Ay
Y/AAMAAY Q4/A, YARY] AL £33 45
CLBW 4o 5 Corwdas (§ gas A 50)
AFYORY oV, CEAY 70 7 g~ >
(Coew 2B
Y AL 0V/Y+/ /AN JAR
Sz S
v/eYVov [ AVARNA +/EAQ AL
V/eYVeva SYARY VJEAQ AR
Y/e Qe YYY 49/4.+7 e\ 10
Y/oVANE 49/A97, ey AR
Y/AAAAAY 44/AT/, et A
Y/AAAAY Qa/A, VY AR f 85
Sl s 5 Coew G sae bl sn)
V/a¥Y04Y OV, LAY 10 7 i 7=
(Conda AESS
VaVeaAS 0V/Y . CJEAA A
. S S
JaYVovi 0V VJEAQ AL
J/aYVeva SYARY: /EAQ AR
NI 0V/g . JEAT 10
/+YY0qY LAVARYA JEAY JAR o el 5
) : e S L c e . .
ATAL AVARVA JEAA /N0 (Coem ABLSE 5 g pze slis)
o/eY0en9 0V/v /. V84 AR

Sl s Aoy 0 SuSly Copd o andy Olaebl CLG
53 waS slezel Sl arla 5 VANY Ll (oS5 &8
YWY L plp cpgm 4658 lp 5 dosn Vo SaS), 0
@S 058 3 ety Oluabl CbB dacpl 045 3L
pom 55 Slp wneS slezel SALB 5 Aoy AVAY Ll

U/ 3g0 g ojlw (iagf 9 (olc qpis

Joyi mis glp F2 OB aiy ol 5 dlal &5 das
J)}_-jL.v..LA)JA 'C) &ad djfjsds.k.;lﬂ;» '/"V/\L.ﬁlﬂ

oL (oomen A e ‘5})?5%44')?):45@\ /oA

U0 otw (ahhno g (3lo) (uno



w (5122391 b (53Y90 (sl slaicl Cubls ()bj)!

)L@?ﬂ))é@' O,.ia}) D4 M‘j’ Loy 44/vY Lj.:'].»

s g3 —aib K OB olize slasisal gl Jlsi s 53 Olabl Sl Lasls 5 slozel Sl Jlazml =0 J g

Oliabl b 2l | slasl ol | o> Jleazsl | Ssl, oo o _
B (R.) (Pr) (cov)
Y/AVVYYA 44/AY7. v 1.0
Y/ATYVYT 44/va’. ARAR! AR
Y/AY+\ OA 44,V V/eeYe AL
YAV YL 44/vo7. ARAL JAR RIS
¥ AR OV, VJEAA /0 (Covwtag ABaST 5 (6 pie slakisy)
o/eYVoViE AVARYA +JEAQ JAE _
St S
o/eYVove I AVARWA +/EAQ AL
JJeYVovas AVARYA +JEAQ AR
Y/AQEY LLV/NVA VARRR 7.0
Y/AY Y OA 49/v. W/ Ye AR
Y/VAETVA 44/VeY. e JAY
Y/VAYY o 44/VY. ety RE e
S 5 5 Corwdal (Ss2e Sladisy)

V/A¥Y04q 0\ /Y. LAY 1.0 . c. o
CJeYVoVaE IAVARYA +/EAQ AR _

- St S
f/AYVovie IAVARYA +/EAQ /N0
CJeYVOVaE 0N /N, +/EAQ AL
Y/ATYVY 44/v47. v/eeY) /.0
Y/AYYVAY 44/VV7. oYy AR
Y/AV Y 44/Vo7. W/eaYo AL
YVVFYY aa/vYY. e YA ne P 65
/e¥Y04q 0\ /Y. LAV 1.0 . L e e

(Corwtay aEaSS

o/AYVOVE IAVARYA +/EAQ JAD _

- St S
JJeYVOVaE AVARYA +/EAQ AL
o/eYVovie [ AVARNA +/EAQ AR
A AN 0\/en. JEAT /.6
/Y04 AVERYA /840 JAR o polexr 55

: S S . ‘o . .
A TTRVY VY /840 AL (o 2SS 5 g pie gladiyp)
o/rYYOenY 0+/4+7 +/840 JAR

u&ugw.Méwé‘g}r)Lﬁéﬁjééw"/f./\-\
Slp s dos 0 L;.).;Slﬂ. ol 5> A Olaedsl s

> (§ et ST sla pmie gl s (0) Jsds s
Wi s sl F2 Ol anty ol Jll o 550

5}’."3{‘.“'\'“3@ 'C) r)Lép_- AJ;)QASJJL{LSA + /840 L:);'f

2gd g ojlw ¢ingfy g ale aypls /1N

99)lg) - pToo g Cuuy (50)lod - piuy




S Sbdate (SIS S bl o
A 5 e ladisg e sl Sl
2,5 s sl aslb |y

Balar L FL) Ol psw 5 o (o5 e S 2
Jloiml oot oo s Loy ew il
S PRME S RPICI L y (P Glris ol oS
CoSs Szl S e a5 /YA G eeeeA
@35 03 AL ol (F1) OB (oSG 68 s ady
ENXE T PL AT IPLIVC SICIN g  PC S PRI i)
Fodbs mis sl s /o AL ol (FL) B g e
.MJ@

O slate 6“‘5’}? 33 6}.:‘;}')@ selal e gl
Ly oK 655 3 sy oS Jlal (FD) 5
S Jlazml praman 5 CHES w555 5o /0T
@38 Sl s AL el £5 55 aaS
Al e BT st 5

i Jlazs| il gbaa S L (F2) OB s
5l Glamss Glr e ST ks i 4l
53 eSS Jlasl Ll dogs 00 sl (Jb S
e Loy OY U odsyy L0 3 el eSS L
DY e A S 5 i CenSS Jlal L
35 0 5 AN 50 /0N0 L ol s 5 0SS slaaw g
EPUINTAPERGIF U

S S 53 Ksy e olal pite il L
DM S Wl s sl (F1) QB gy 5 053
5 JAUAT JAUAY s 4 olesl ol
Al e 744/AT

ekl e (S (et S iy sl
(F1) B el 5 oo 430 (o5 s S s slasl
FOVN e SOV SOV o 5w db S s sl
S daly T0Y

S S S 3 Lsy e Balal i Sl
e p S b s slp (F2) QB ps 5 053
5 JAANT JRANG Ll ccs s @ olasl LB
55 dal st 7AQ/VY

ClB il el i e SIS Sose s
Sl (F2) SU psw 5 050 ‘('SJ* slad S s slael
3 BN LV TN s S5 a4 Jbp mss

4/ 3g9 g ojw (il § pale aypily

53 S slazel Sl el 5 0TV L sl el 45
Lol poler 655 ln s dos Yo SuSly oy
ot Olgabl Sl (laipl 05l s dalg 4/ YYOY
woaS slazel Ll 5 Aops 0VE L ol psler $5 s
il o3 0080 Ll eoler 45 sl

W gas bl 53 s e odes (10) ISE 53 &8 €800
Sle Olpebl Clll Jasls (S8, e Ll b
Sy b slezel Sl Lasls dasgl 5 0spl ke el
Olabl kil Lamls 5 i o)l san (F1) slas S —aib
S Ol el cpl ol (F2) alas 5o —aib G OB
5 Obpebl Gkl Al o sl led il oS
Jlexl 2153 e OT I3 @0 5 03l slezel Cll o ls
Wdas o OLa (V) IS8 pamen S dalr OB 2
Lol o el g e oid 4 Cod 63V 35 slaOB
SRl L5 e ¢ e L 0T Olabl Sl e L
Al L

(SAS e GRIHIL S L Ul () JSS 50
LAl AYYONY BTy Oleebl B asls
Clism Slhss e Sl Ll & wl wl b
5 (Pr) oiles S Jlazml osS s ( AEASS 5 (e
slazel Sl Gals 5 (Re) Oluwbl Clli o cams o
sxie by edd w)p sladised Ole 5 33,5 o (B) OB
bl el ek (e 5 (SASLy e Rl
S dalg aS YWWAY 5 ¥N008 o osle Oluebl
LAl dos YA B W5 e b slael Sl (roean
L AT 5 gae Gakipn Sl e s nl 51l
e 5l GVl s s 2ol

S aes 1
SVl 5 e (g et e Lol @ Shassy el 0
wlas g —aab S5 dles S ik S ooV gla B
A 5 gpae Gk (0K L5 S5 Ller
G 5 Cotas (a8 Gladism 153 455 1 Cmaas
5 S Gpas ki e S8 s ABSS
sbdlss eoler S8 5 Coedes ABASS el
Glgal s bl s, (G ABASS 5 (i
PV R PO JUC S L 1§ | VCSS R S v R

el s 4 2 S

(AELSS 5 gpae ladisy e I 0550 35l

U0 otw (ahhno g (3lo) (uno



- (5122391 b (53Yg9 (slold slaicl Cubls (b))l

connections”, Journal of Thin-walled Structures, Vol. 94,
pp- 120-128.

[10] Tang, H., Su, Y. and Wang, ]. (2015), “Evidence theory and
differential evolution based uncertainty quantification
for buckling loud of semi-rigid jointed frames”, Journal of
Structural Engineering, Vol. 40, pp. 1611-1627.

[11] Thai, H.T., Uy, B,, Kang, W.H. and Hicks, S. (2016), “System
reliability evaluation of steel frames with semi-rigid
connections”, Journal of Constructional Steel Research,
Vol. 121, pp. 29-39.

[12] Truong, V.H., Nguyen, P.C. and Kim, S.E. (2017), “An
efficient method for optimizing space steel frames with
semi-rigid joints using practical advanced analysis and
the micro-genetic algorithm”, Journal of Constructional
Steel Research, Vol. 128, pp. 416-427.

SVl ™ (OFAY) e Sl 5.0 Oliled cp oLy ol [VY]
Lol ST 5 bt g L sloslss 5 osle 53¥58 slacl 55l
o2 OV esled Aoy oV 5 osle Liasn 5 el a8 S S
01-v4

Olisebl Sl L3, OFA) L saosl 5 (ol S e (Lo, [V E]
LS slagodislge Lok (g3l (3Y 58 et slals (gl )
el sl e 2a s — ek e V] sladube
BN o Y oylad b oy

s SVl b5 (YA s cpdlle S 5 S wslisage [V0]
S (o5 5 b sin Jpone) V58 e SB
olemd b oysn (a5 ojlu pwdige ohagh — oeke dms K4S
NEVAYA o Y

S s sy e oL, (174 ol 5 e r Sler V]

JENIROUSE PRI PGP PRV PRC IR W O

Vs 5 o3l phagh - ale b FoV s GO slazel o LB
YASY0 oo YN ojled N oy

[17] Mazzoni, S., Mckenna, F., Scott, M.H. and Fenves, G. L.,
(2006), OpenSEES command language manual.

[18] Ihaddoudene, A.N.T. Saidani, M. and Chemrouk, M.
(2009), “Mechanical model for the analysis of steel
frames with semi rigid joints”, Journal of Constructional
Steel Research, Vol. 65, pp. 631-640.

Js.&l;da 1.04/4

L et o) o Sl o 65 0 er g L ™
Lol cnSs dlazs) gy o orilly Jislas

oS ks sl @S J s op dals 5l
slazel Sl ghos 00 Al s (g S

.n)fu» LB

6‘3‘ -V

[1] Hadianfard, M.A. and Razani, R. (2003), “Effects of semi-
rigid behavior of connections in the reliability of steel
frames”, Journal of Structural Safety, Vol. 25, pp. 123-138.

[2] Buonopane, S. and Schafer, B. (2006), “Reliability of steel
frames designed with advanced analysis”, Journal of
Structural Engineering, Vol. 132, pp. 267-276.

[3] Cardoso, J., Almeida, ]., Dias, ]J. and Coelho, P. (2008),
“Structural reliability analysis using Monte Carlo
simulation and neural networks”, Journal Advances in
Engineering Software, Vol. 39, pp. 505-513.

[4] Duan, H.J., Zhao, ].C. and Song, Z.S. (2011), “Effects of initial
imperfection of bolted end-plate connections in the
reliability of steel portal frames”, Journal of Procedia
Engineering, Vol. 14, pp. 2164-2171.

[5] Hu, X. and Zhou, P. (2012), “The second order elastic-
plastic analysis of plane steel frame structures with semi-
rigid connections”, Journal of Applied Mechanics and
Materials, Vol. 166-169, pp. 454-458.

[6] Tang, H., Wang, ], Su, Y. and Xue, S.T. (2013), “Evidence
theory for uncertainty quantification of portal frames
with semi-rigid connections”, Journal of Advanced
Materials, Vol. 663, pp. 130-136.

[7] Zhang, S. and Zhou, W. (2013), “System reliability
assessment of 3D steel frames designed per AISC LRFO
Specifications”, Journal of Advanced Steel Construction,
Vol. 9, pp. 77-89.

[8] Zhang, H. Ellingwood, B. and Rasmussen, K. (2014),
“System reliabilities in steel structural frame design by
inelastic analysis”, Journal of Engineering Structures, Vol.
81, pp. 341-348.

[9] Thai, H.T. and Kim, S.E. (2015), “Second-order distributed
plasticity analysis of steel frames with semi-rigid

AT
1 Probabilistic analysis
2 Monte Carlo simulation
3 Probability of failure
4 Reliability
5 Reliability index
6 Normal
7 Lognormal

8 Uniform

396 9 ojlw (lioqfy g ole qypuis /ice

99)lg) - pTo g Cuuy so)lath - aTwy



i 9 (3 g4 ABLW g9 Sy g b 00l B ol (w5 3
&Y o8 ghojlw

Tl Ay gl 3L

http://journalisss.ir

i g o8l e a1 (Ol jes g LuZils —)
o gl oyl grs o8I Ol e g (Al Wl IS (g pedils —Y
aasghari@uutacir VIOV o (stis capessl *

OFAVINNY 15y b ATAV/P/08 125l 5 i)

oS>

L bojle b il 2, 5 ol sl Kl e sle cpdir 035 5Kl bl Sl de Lol end LB
S SaS A3l anils 3y OT 3 (gdm A5l 3 Zaglie OIGl 5 (g3Lasl 5 rens OBl A3l 5l day 4 555
Skl 8 il 63V il s Sy 1 Slety) AL gy (S0 gt Tl S5 AT 3l day S il
bl sy o s 3 ,See arddS Slidss ;s A4S s 2l e ke 058 el L)y 5l de el s
U5 s ol 48 esls OLES 5 el 4 815 b5 3) 50 et DB s ol jod 4 855 (s G O 50t
ol gmes Gl 53 ol (S 0L 5o Bl S0 s (e Yo b 4w S L sl ) o b el i
Sds sk pads opd Gbil les ) Gl il 3 ke e S Ol 4Bl gy L0 s 5 Shes &S ol
ooy lestaad bladue cpl il ons >4 52 Sladie s esle OB SOy S sl (s Ol ooty 4l
oz 3 el s LB S 3 e e Gles e U (Sl e 5 et SOl s
ol gen b 5 4 el elie 35 55555 F S (b il OS5 ST Sl Il oS s e OLES
S0 s boosle b s amips LSl Doy (B ol o S b 5l s pl 5 Sl UY 4 Sap 5 S
238 g e IS oa @l b5 W5l e bl e eend LB S it (93 58 Sl s G Ol ey 4l

s 0515
At 2V 58 slosle (Slagtums 15 51y Laosl G eens wBld sy a0 s @t

Evaluation of linked column with simple frame idea as a new structural steel
frame system

A. Asghari, V. Jaberi

Abstract

The capability to repair structures after an earthquake by replacing several members can be very economical and practical.
In critical situations after the huge earthquakes is so helpful that structures can be repaired and rebuilt while being resistant
to the next earthquake. The linked column is an idea of lateral resisting system which creates the ability to repair structures
after an earthquake with replacing several members. In previous research, the linked column frame system (LCF) has been
evaluated, the results have been shown that this system provides its design purposes. In this research, behavior of linked
column with simple frame (LCS) will be evaluated, for this purpose 3, 6 and 9 story models of linked column with simple
frame are designed and their behavior has been evaluated using nonlinear static pushover and nonlinear dynamic time
history analysis. Based on the results, mean value of maximum interstory drift of models under the 14 ground motion
records that scaled to the base design earthquake, is below 2 percent and this system has the capability of structural stability
against the earthquake records. The plastic hinges spreading and beginning in nonlinear analysis shows that LCS system has
the capability of creation design purposes. Thus, in preliminary evaluation of linked column with simple frame is introduced
as a new structural steel frame system that provide fast repair structures after an earthquake.

Keywords
Linked column system, Fast repairing of buildings after earthquake, New structural steel frame systems
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Investigating the effect of design type of Chevron's bracing knee element on
structural behavior and the process of forming plastic hinges
S.M.R. Mortazavi, A. Heravi

Abstract

The purpose of this study is to determine the ratio of the demand to capacity in knee element in the bracing system called
Chevron's knee bracing. The overall idea is that the design is to be carried out so that only the knee element is yielding in the
severe earthquakes, and the other members remain resilient, or the number of plastic hinges in the beams and columns, and
the buckling of the braces, is significantly reduced. In this study, two models of bending and shear elements with 2, 6 and 10
floors and two types of 2 and 4 bays are considered. In the bending mode, the BOX section and in shear mode the IPE sections
are used. In this study, the behavior of the structure and the process of forming plastic hinges in frames with design state that
the ratio of the demand to capacity smaller than one and state that the ratio of the demand to capacity larger than one has
been investigated. The yielding of elements in the nonlinear static analysis is in accordance with what was expected. Knee
Elements Before the buckling braces in each story were yielded in all models examined. Hence, it can be guessed that the
design of knee element, according to 120 - 140 percent of their elastic capacity, is an appropriate strategy to ensure that the
knee elements are the first elements that help to the structure to energy dissipated by forming Plastic hinges.

Keywords
Chevron knee braces, Knee element, Nonlinear static analysis, Ratio of demand to capacity
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Investigating the behavior of different kinds of steel plate shear wall in concrete
frame with bolted connection, under earthquake acceleration

M. Parvizi, M. Fathi, S. Majid Zamani and F. Rezaei

Abstract

In this paper the effects of the placement of various kinds of stiffened and opened-steel plates shear walls on the
interactional behavior of them in concrete frame, has been investigated. Steel plate shear walls have been bolted to concrete
frame, by use of embedded plate in the concrete boundary elements. Push over and dynamic analysis under seven
earthquake accelerations was done in ABAQUS software. The results showed that the proposed connection, by keeping up its
stability and strength, showed appropriate function in the route of load bearing of shear wall. Also, it was observed that
adding steel plate shear wall to concrete frame, has increased initial stiffness and base shear by 4 and 4.3 times, respectively.
The sample with opening in diagonal line and horizontal and vertical stiffeners had maximum dissipated energy (22%
increased). This sample showed the maximum relative displacement (increased 2 times) and minimum base shear force
(decreased by 10%). Adding horizontal and vertical stiffeners to simple sample, increased dissipated energy by 16%. While,
the sample with diagonal stiffeners decreased dissipated energy by 25%. This model showed the minimum relative
displacement (decreased by 15%) and maximum base shear force (increased by 7%). Placing the opening at the middle of
sides in this model, increased dissipated energy of steel plate by 35%.

Keywords
Concrete structures, Steel plate shear wall, Interaction, Stiffener, Opening
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Investigate the seismic performance of CFDST columns with prism geometry
Gh. Pachideh, M. Gholhaki, A. Moshtagh

Abstract

In this paper, we investigate the seismic performance of concrete dome filled concrete columns with prism geometry. For
this purpose, a number of pillars with a square core, rhomboid, circular, and prism external geometry with a square cross-
section that was raised with a 2.5 degree gradient from above up was made. All columns were loaded under the ATC-24
loading protocol and loaded until the rupture of the column continued. The results show that despite the collapse of the
columns with the inner section of the square and the rhizosphere, the columns with the inner section of the circle have less
damaging effects and rupture more than the columns with the internal section of the square and the rhombus. Also, the
rupture pattern of the pillars after 20 cycles has been expanded in diameter belts with a 45 degree angle. The initial hardness
and coefficient of ductility of the columns with the interior of the rhizome is about 2 times greater than the other columns.
Another point is that due to the softer breakdown of the column with the inner section of the circle than the other columns,
its energy loss has not suddenly been.

Keywords
Concrete-filled double skin steel column (CFDST), Prismatic geometry, Seismic performance
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