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The experimental study of seismic behavior promotion of link beams
constructed by castellated section in EBFs

A.REZAEIAN, A.JAHEDI

ABSTRACT

Lack of instruction and standards for seismic design of steel structuresin 1370 (solar calendar) in IRAN, resulted
to extensive use of castellated beamsin eccentrically braced frames as alink. According to aforementioned issue
the study of seismic behavior of such frames have been necessitated. Link beam, as the place for plastic hinge
creation in EBFs, has the main role to damp the seismic energy and quality of seismic behavior of these frames.
Due to web openings in castellated link beams, and to lack of extending plastic hinge in web and possibility of
brittle fracture modes creation, the capacity of energy damping of EBFs decreases. In this experimenta study, 4
link beam are built as samples, which one of them has no stiffener, another one has the recommended stiffener
by AISC2010, and the last two samples have recommended details with longitudinal and diagonal stiffeners.
Semi-statics cyclic loading apply to al the samples results have shown two ordinary link beams have non-ductile
behavior, strength and rigidity reduction, and the two recommended details by authors have shown promoted
seismic parameters

KEYWORDS
castellated section, Eccentrically braced frame, Cyclic loading
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The effectArc Stud Welding proces: parameterson the
mechanical properties of shear connectorin composite metal
deck constructions

M. GHOLAM BARGANI, F. MALEK GHAINI™*, AND A. MAZROI

ABSTRACT

Arc stud welds act as shear connectorcomposite steel-concrete beawhich are now widely used in ti
construction of roof of buildings. In this studhear studs 19 mm in diameter made of AISI 10&6l sire
welded to steel beams and the effects of vcurrent, plung and lift heights , and arc timee arvestigate.
Weld samples were characterized in terms of appearanodéilep weld penetration, strength and fract
location in bend test. The results showed the figmice of the process parameters on the sounchret
strength of the welded connection. Italso shown that weld appearance and just visugkgt®n cannot b
regarded as a sufficient test for the day to dapetion of the stud welding work at site. It iscahecessary ar
important to perform the site bend test at the ti@gg of each sft or round of site work as required by AV
D 1.1 standard.

KEYWORDS
effect of parametestud welding, welded joint, arc weldircomposite beapmetal dec
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ABSTRACT
This paper investigates the impressions of gypswanep and fiber cement boaisheathing on seismic
performance of CFS stud walls. For this purposes 8600 in 3000 millimeter (length in height) speens
which three of them were strapped diagonally hagenbtested under cyclic loading. The hysteresigrdima,
failure modes and ditility coefficient, were extracted for each speeimand compared. The experime
showed the nonstructural sheathing boards suclyEsuim panel and fiber cement cladding would imprie
lateral performance of the CFS we— with or without the strap braceby 40 percent in averay

KEYWORDS
Coldformed steel stud wall, Gypsum panel, Fiber cerbeard, Ductility factor, Hysteresis cul

(J gomen 600y ¢3) Far hangFar ahbod@yahoo.com «ySau g ¢ylossbw Olidios 35 w0 ol idy oode Clod guac Lolwl -
Farhad.Hkmf @gmail.com «ySauwo g ¢yloss b 0uSCid gy a3 ) (owidieo auly (owlls )15 ol 51D (g yo Y

b6/ 3g8 g ojw (iliag]) g (ol qpi

AW (jliwoj ¢ Wb - posplb o)lodd - pod Juw



Losast il Sl Aol pae Olpe 4 oS laass
[P 50) cd o ol 8L )2 5o

b sl sl s Ses [V] Ogunfunm 5 Serrette
Olio g bl 5 oedd glples 2V S
sls ol Slislesl b Lslsyl 3 (bl 5,50 1y (28
o b ol jon 28 Slmio l)ls lad sad s e
Ll S Slis js & g5 Xosles

b olale gles ) 5 Shas [A] LSes 5 Gad
SIS S, o 1) glaih S s¥ s S
Lolge e B Wsls 5 asdlae 5,5 ile
Loy S Slbmio iy Osb booes 5 el
fod (S L alF s O e SRl
LSS b 1 4 JLail e San o5 e
21 0L by Jlasl Jos s =S Olbio

Sliybeyl 4l Y

L god Slaseds —\-Y

ST il L sV S OB gy G ol sl
Blas S 13 bl aupe el TP oe
O3k slasles o35 5 bla L (V) JS2)
Loolma lajles 50 odie Glaans do)lgs
03 Al Sles Sew 3 3 laed layle
Sy S e b bas ijlee shls ladsas
L Joate CB (3508 5 A1 (550 glaoll 4 4 S
0 S o sl e 3 ezl SoL 65 a5l 0
Al ¢35 5 S e sk 4 imes AT fas
Glas ol sl 5 o8 5 B WSl s
53 skl dajlys s sl A eslizal (V) S
e AL cal S Sl e P Jol
Lol s ctyacty s slaie 51 &S (50 lasku
bl Gle skl lals Lasl Lo s eslizd
Spe (S5 C phie 5l b 25,68 5 Jles 5 S
Aol asla

P P Gler a5 5 S S iy Slmie
10r XA Yeexd 5 Fee ) Y10 bl ol shls

PSR

5

&

dedde -\

oMe (VB S el slaplale Elas| s
Olin il lojle o liml (glosle il
Sloif By o M G axs sems
ﬁt Lo el J)}J‘bjw Cbu& )‘ Jmﬂ du)‘ﬁé
6\0)[..&):& 6uMﬁ u_,...a_v]“ut BB A LR &J)laau
bl 350 S 63V B S SB (glos ) 51,
Sl b aS das o wlyl 1y ol 5,550 3, (63Y35 155 0
5 Sas ol 2S sleass 5 UL Sl slaas)
el o3l I3 s e 63V S OB sl )
) V,,.L..J Lo (glas o e «olisbes gl b
9 oldalin 3leslmad U oaslsl 5 5 dd & wses
5 63V lagl s los ) Ll el s 4 o
W3S 3 s S 3 e 0l 3,

3V S lasles 9y 5 g3date o Slallas
Ssan 5 Fulop V] 55 Kes 5 Adham colisle s
[f] Rogers 5 Al-Karat 5 [V] =l Kea 5 Kim ([Y]
b et it 6T Sl e oL
&Lﬁdmﬁﬁ ‘(5)"\1’]“5 é‘w J.l.:)l.@.é)) L» o‘fwﬁ 6[}!)‘).:3
G Ll i sl b (B LU 5 S Slis b
Wls S el (SIS Sl 1Sk

S CMa:‘eJJS QLJ‘ ‘J’:’" QL:SL.N B I 4 rbu‘ CJLZ.“’L&)T
g_)lj LS‘AJJJ )Lﬁ) )b L;\;.\::ﬁ Ql?nw M
L;'.'}.) 9 w:bd .Ju.)‘é 6‘&%}-3&4 JJL:J J:J‘U PR v LSV\"")LG"
AU Cas 1y edd sy d,w VS ey G
350 2SS Sl a5 il lulee sle e
ol Ol bl sl Ll S ialas
Srdy S8 s caslie o ate G S slaess
4 slazel bl syl gduslee sladans U ool e la i

2gd g ojlu ¢ ling)) g pale i /bY

DG (jliwoj g b - po3plb o)lodd - pod Juw



Sl sle o 5 sl ARt

Blas olasis —Y-¥

ol 355 3w 53Y 5 Lasl Hllas SO Dlasiis
5 0N oy Slid S e il s oKiilesl s
2 A S 3 s bl e Ol (S5l
lodal (V) Ja 3 olaglesl oyl

03 ¥ o s L;Laa@ oy 5 s JZAL;L»‘"A

J:.AL;L;.AY" J..a‘jﬁ )AJLML:M\@J:AL;L;» YO« J..a‘jﬁ

Upper
- Runner -
Double section| \ /
back to back
Nogging

chord /
4 + 3000
/ Middle Stud||

|+—600—

[Strap Brace

\ Gusset plate

&

byl 5o ealiial 5,50 (3 8 S S :(V) JSC2

3600

b slasl SGle olasein -V Jy

(e |t RS s 55| Sae¥l e | ol Culid | el Grade .
Fu/Fy Fy Fy s
(MPa) %) (MPa) (GPa) (mm) (MPa)
3 Las!

\/¥Y . Y Y. Yoo Yoo 00+ i

O-L: .SJ‘,.;

SLaens
\V/¥Y Y¥. Y Y¥. Yoo /YO A\

Stslee

el 0l 0l g s e

batalesl 108,50 5 g S —F-Y

2Rl sl Gln s sSy Sl
Sysle 53 Gl il Ll sl esls OLES (F) IS
ose 4y et OaelliB 5w Sle slastd
Shdlasl Jee 53 S O Gos SOL S S de
Lo b il A elisd o8 K3 C ol
A fate (Sl 5w e gt s

Sl oSt 5 il Sl B ol
(bl sladaw sleslinad L OB ais s
S sad 3l Pl a Gl lold Sy (s, Se31l
oo 4 Al el (gl Jawe) il L;:.J“LU'T

b/ 2Ugé g ojlw ¢ linghy 9 pole apds

b god (5,105 p6 —Y-Y
A 3 Glend gl gLls BOO (65Y 58 S b
s Lol g Gs 455 8 LU 5l S o
Olgd oo 55 53 (S5 48 Slaans Lsles Sl BFG
Sbass 5 s S o SU Sles glaass Ll
BFF <505 cp 3 058 3 63V 58 Jlgs ool (28
i 5 Sode Slaand Lles Gl 5 ol
Sl Sl b s s UL Sleen as il
b 53 ltens dilge 136 UGG 5 UFG (sl sas
odd oded gy UGG gal 8 Soglis ol b dieen i
L UFG & 503 Ll ol 155 i b s S (slaasss L
53 S Gles Glaass 5 e o 2S5 glawss

S e

AW (jliwoj ¢ Wb - posplb o)lodd - pod Juw




ol 4ol ets Jlesl ASTM E212607 51kl
O yetd IS 030 4 (35 5 5 5 (il L i
A/ 5 FIVO KO XAVO Y/YO ANYO gla sl U
TV O AYI0 sl bl 5 K O 5o e
9 NA/ A/ AV VY BT DY/ FO/ YR/

Jlasl lacs 5ol plas & Slste IS an 53 e e VY 4/
RS

355 Sl 53 s A1 UG o gl 5l olans Jlexr S
w28 55 3 1y el Sasudy s s 55 b
WG et K (bl db s 5 OBl
el S o (8ol |y i Sl s ez
GRS GRS Jme ramer 5 (plmlr sladae

e s a3l LS (F) S s dlagis
oislesl 355m 0k 355 5w 63Y 5 slaslss pled sl
B oL llae 5 A8 0L sl Ok S 1S

Displacement transducer

Load Beam

Support

Displacement
R

Displacement
transducer

Support

Rigid Steel Beam

Support Beam

b3l bk gad ol 5 by Ky S (1) YK

Clis 53 Sig E5s 5 Sl i b il
woar g bl 5l e ails ol en w1y S 5 iS5,
ok DA e 5 S5 il a e B RS
SnS gan iz 38 63V 5 OB s | el
ML Ly b a8 sbeass sl Sails

i edaline
Jowe 53 BFF €50 53 S5 sl slas, BFF 4iged
ol 0 s Sl sbial 4 Sl asg o) L]
d)‘g‘)b (5‘)""' 6&&& A edalise J:.&L;L?& ¥/0
33 Sl w55 55 S i 5 a8 o lr

JW‘G}JJZ.J):’ Q.L.;a)lﬂmfwjudl:.oYO S gl

& 9 Sl

5

&
£

ol 5 bl ¥

ol slade —)-Y

S Slps G5 SIS Sl (18,0 BOO g
Loles Glhannd bl o585 4 e BOO (o5Y58
5 b A ke 18 s iS55
3 (izman 3 BOO & sad g5, (8l OASLL J 5
2 Sb S (ke tulee gLl bk g
CB s Sasad 5 el oVl ales glaaes
LS edalin

S s Shy LG pbals Jlsl BFG 4isad
S Jlasl Joee 53 S sl 4 e BFG €sed
ol Db ORI 8 Sl lastial 4 SUI Sle
o L Glams dlail s 53 S5 5 alS

2gd g ojlu ¢ iiog) g pale ap /PN

DG (jliwoj ¢ b - po3plb o)lodd - pod Juw



DL LﬁS LSLQ‘\J?U“ M 9 L)S/MJJP ‘L;‘L.‘.'GJ
Aol (3 BB 4 Jlasl sla e

Fn 9 sl g gl Y-
olie (glas > ol S8 L Sl C'L” ool
3 bl DB S L Bl Gy e B alel
W S g Ceeslie zmen 5 olg Sl Caslie
oy o sl 48 Olawl Lleds S3(Y) Jsdr 3 s
i ged (b S b ugeme U LSS ad
S sgh e odalie Jodo sliel aglie Lol ails
5l &S BFF 4 BFG lacise aiy by oo
o S Sl w5 5 s Slio
BOO wgad & Cons 1¥0 5 LYV 55 4 Llas S
O3y Lok sd o b B blia,s oolanils 053l
Siby Slmio Jolt oS s S UFG 5 UGG sl
e pFeS Llesgy U Sl w5 L (S
ool opl S Llesls ol s ) G o b
L oaglio 55 ol (glaand ol Sl S0 e pde L
5 UGG by aiy by ob b BOO &5

Sl azils S0 57V (o 5 4 UFG

S o‘jwﬁ 63&;.9 ul:ec]a,.v)\)\ﬁ: &_éjlajé L;’LQ.;M
L;Lauéddulkm);;;)jﬁ-djs;jﬁ:UFG g
e yd Sl gl 2 s Sle glaskial 4 JSlew
aelsl L s e e slastial 4 lgs s
5 Sl glaass 3 S5 a8 (il IS
slaass js edd sbwl S S OS/.)]L..S/ PRty
S lodas Cand e s 4 il O o8 5o ol
Mo i gad 5 ol Sl Slrs SUI Slopwr slaasss
Wb Gay lr @ELL G6 Jsl UGG el
whl as el JBp Jly o S, é/ Jlasl =
=S Slmio a5 Sk o 3 Sl IS
Ol am s eV SU e el e e 2

UGG ,lps ol de dd S il Sdis,e

6T s 5 1o 308 Kl (516 51 ool s Y Jst

wbulr | Cwglas | el
sy | e =2 SE e e | s | s | b
Lsﬁ')'?, };* (TP qdﬁ'\'—’- }s 5 d\.@.‘ V.NJSLG xd\-@-‘ - V:Ld V:Ld Eand
n Sl n (mm) (kN) (mm)
(mm) (kN) (kN)
Voo \ oo 0/aY /e IATAT 2¥/Y4 \Y /0 04/Y4 Yo/Y0 BOO
V/$) \/YY AVE I A¥/0 AY/YY \YOYO | VEFAD VE/EY BEG
VoY \/Fs S/ Y/Y¥ a¥/0 Qe /70 Y/ 0 va/q. V+/49 BFF
VY /) 5158 VALY Y/ Y/ O+ s Y40 V/A0 UFG
Y/ /YN V\/AY \VARD Y\/+ \4/A¥ £4/V0 \A/NY O/AA UGG

G L L gio e ol 01§ abulr 5 bed 2lmlr (2lg (o5 Caglie ke Cuslis palie 1S e 5°

JJ’@‘“‘.‘."‘ L;/b)—':'-e ﬁ‘b RGBS WA L):,J“LN (\~)J§~;
SNl oS Jlds 5 G A s Gl o

ba/ g0 g ojlw (ilingfy g pole aypds

Ll Arnbu c,..:fﬁjc,.é,

23 ol O i 8 cd b slat e s
2 gl gl Gy 5 (D)L 0) gl

IS
S

<

AW (jliwoj ¢ Wb - posplb o)lodd - pod Juw



Sl Gl BB Sl sl e e sl o]
Sk 5 O s [A] sl Slss (o b B s U
UFG 5 UGG BFF slasi yi 55 Jsi 16 le Lol
el ke SRR S YO ST L L e
Ol () JS8) et gl oy Glammlio Jlagad o)
olh Jlude BOO el (gl aSKlomas das o
i by odalie T8 1S Sl ey o slis
S SpeS 5 P Sl i s slads
Sbaises mld o ol Cueglie Sl 5 peges

S oi 35,2 BFF 5 BFG

80

Aol edd 5y s VB sl ¢l L5
L Sl a5 b b gladis gl S
I B G Sl s et i (S
ool Sl pemen Gl Sy Olbio S S
Slio (SmeS 5 LSS S e

s oo, o 32
Gy i ealie (1) S 84Sl
O x5 Jlasl 5 6 IA8,L OLL B slas > sla e
(s Sl O o) e e VY 2l e

.)a.s‘),.p L» L;"UQ"‘ k;a.w‘ L§5L>- DL L)'-i‘ k;a.w‘ ol V.w‘)

70

60

50

40

--v—v—ﬂr—r-m—‘k—’\
|

30

20

/ 1
Aﬂ 1l
N
/

10

] /
i1
1l

o Iny/aN

Shear Resistance (kN)

S

o el SADA

-70

-80

-140 -120 -100 -80 -60 -40  -20

0 20 40 60 80 100 120 140

Absolute Lateral Displacement (mm)

BOO & gai Sl Sl Ol pudi— S 5 59,8 I8 2 o 1(0) K&

100

80

60

40

Shear Resistance (kN)

i

[ LA

.
e~
=\

/
U

-80

-100

-160 -140 -120 -100 -80 -60 -40 -20

0 20 40 60 80 100 120 140 160

Absolute Lateral Displacement (mm)

BFG )‘ﬁ:):;S|.\.> wb O&Jxﬁ—&;&ﬁ 6‘9}:; L;‘bﬁw(?)‘)@

IS

&

2gd g oju (il g cale aulls /1

DG (jliwoj g b - posplb o)lodd - pod Juw



100

80 ] ﬂ/]r\
o ' ﬁ Y

20

0

A 7

I

-140 -120 -100 -80 -60  -40 -20 0 20 40 60 80 100 120 140

Shear Resistance (kN)

T ——

-100

Absolute Lateral Displacement (mm)

BFF 908 ol Ol i o5 1 538 gl (ot 1Y) S5

Shear Resistance (KN)

[
=T ]
(=

P
ESa ) AL

/
l/ v

-100 -80 -60 -40 -20 0 20 40 60 80 100

Absolute Lateral Displacement (mm)

UFG 450 (il O suii= (b 558 a3 7 (v :(A) S5

101/ 394 g ojlw (ilingfy g pole apis

AW (jliwoj ¢ Wb - posplb o)lodd - pod Juw



25

20 [ ania
1s ] ‘ /(j/' WA
10 A0 /

-5 f,

a8

Y I4i
“ U

Shear Resistance (kN)
(=}

Y'ﬁ

-10

-13

-20

-25

-140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140

Absolute Lateral Displacement (mm)

UGG 4303 jSTa il Ol juuti= o3 (55,8 sI45 2 v 1(3) S

100
80 AN
Xh:\-;‘;’ ey
60
o /A
oy |
2 o "\‘Eg—.—'—— ———— =5 ;
=
2 0
§ . g e—fa g _
B 2 ~
é Ay .,A/
= -0
7z —
; 2,
_80 il 3 ,./
-100
140 -120 -100 -80 60 40 20 0 20 40 60 8 100 120 140
Absolute Lateral Displacement (mm)
——DB00 ——BFG —=—BTFF —e— UGG ——UFG
bl Lk ga aen glad o sl sovin i lages (V1) UK
X ]S..a" -y
Pyieid = Au_ Auz_% Ke ) A
K, e e .. . D ls e s € L L
ol O Sodi= i S Jlased B5 B pe L
Pyidd :085Ppeak (Y’) g;,m,.o )‘ M éﬁ.&‘-}gﬂi g_a.“of.p c(\\) J_{.ﬁ BE ol V.w)
O i) s (ST HL JA L blae olg O s
2 2A
A<~ ®) TATCO) ) 0355 o gl (sl il
ckm ‘A 4(kN) V'f\""“ )L.' ‘Pyield c(f) t; (\) b\j) L /J:AU/Ayie‘d (\)
sladl> sl o ol O oai— oL s geve
v.l;;'.ﬁ BE ]ZS\J;- LSJ")L’ Q.;ﬁj.]é ‘Ppeak ‘JM—LJM
\‘s;a,hsu.%
396 9 ojlw iiiogf) g (ale ayply /1P

QW (jliwoj g b - po3plb o)lodd - pod Juw



T N R ARG S
3,13 ol por 4y 53

S 93 53 SGlogw a0 LAy Dlio s
(A Glanns Lol slols 6V b S sla Lo
Sk e b fe sl caw (BFF 4 4ed)
2sdr sl

S, Gme BFF Jlps b Cuglie Lad
e b amlie 3 g pl sln p Al IS S
08 sl BFG s 5 e Ogd s
Pdsy e ) e g U S ol Jb
s Gl fSe e S Sl
3 g oo odaliae

3 SRS Ll s slaslgs gy S
WSy S s Olbmio Lol sliliy,
Sy (UFG 5 UGG lawised) SUI Slaes
S el bl Lplee Shils sladd gad 51 i
Sl el sl aslle 2 S b il
2y

5k Loslee Ok lasles s pd IS8 s
Wy S b Obio L oedd sdiliy,
s LV 00 BT (UFG 5 UGG) U1 e
el atdls 2l Ao les slls sladl gas 4

S eslial (s e 0l Slislesl 51 Lol b
Olge & Slosw a5 5 25 Slin gla iy
(UFG 5 UGG (slakisai) il )b ool soae
Loslge Lol o €90l oo s b b 51700 B Y
S o el g Dok 5 ok 2

UGG (slasisad gl ool Gl il @ x5 L
oliligy 5 kb do)lee 05 bl UFG 5
L B Gl a5 28 Slmis L ool
o by 53 (Sl pslie e Olse 4 Ol o0
S 13 eslinal 3550 o gte 5 oS o

S, Gme BFF Jlps b Cuglie a3l
Ggwd b amlie 3 g pl ln p e JSE S

BE d’l‘ ol BFG )\ﬁ: 9 JZ..Z}.”' Q).b Jals

010/ 3lgd g ojlw (iiogfy g pole aypds

S8 Sl O ,nds By ) eed glaall> iy
Do o rafmed Slaadl= g e 53 AL DBl
gbaal- Sy g o L bl b O i
Lol SVl Gy e Ko s
5ol dm b O,k By, 0.4P, /A,

sl Pyield /Ke L’j-'\f

Ppeak

Pyield : :

3] P,

g | | \ Pu

2 | | I
g ! I |
54 | |
3 I I I
= | | |
A 0.4 P}:i eld : :
| I |
| | |
| I I
| I I
1 1 |

Au Lateral Displacement Apeak Au

Backbone curve —— EEEP curve —e—

oo A 5 2l (sl OIS o Alome (1Y) IS

R R o W P E S | CUge g A Fr
ASTM E2126-07

St ¥

D5 edg) 3l 0L O 5l ol b 5 lglesl ™
Salg 03 ¥ OB @ Jlasl Joe s b iy
S Sloslgs 3 Spdy IS8 01, S & o
Byt 3y 3 53V

2 s 0L OF 51 Jol s s bl
(A8 Glaand Lol sl 6V b S sla s
S Glar 55 5 (25 (i Sldo 2
BRRRYR PRGNS SR TIVA LN P
05 S Slapw ass Slion Sl eslital anglis
Cod b Y A (S sy Dleiar L lis
503 ol pan a1y iy

)@SW}JUW&MMJ&QL}Q@L) -
Sl S S o a8 (BUI Slepn ass
Gy00) (kb glaend Lol b ¥ S
LYV ol gl cd b sl o dle (BFG

AW (jliwoj ¢ Wb - posplb o)lodd - pod Juw



Ses e o ol SU Sle ws

;j,&w.o sdalie
wslesly -0
Gusset plat WS slad,s
Hold down ol sla e
&l F

[1] Adham, S.A., Avanessian, V., Hart, G.C., Ander;
RW, Elmlinger, J. andsegory, J. (1990), “Shear Wi
Resistance of LighGauge Steel Stud Wall Systen
Earthquake Spectra, Vol. 6, No. 1, p-14.

[2] Fulop, L.A., and Dubina, D. (2004), “Performanof
Wall-Stud ColdFormed Shear Panels under Monotc
and Cyclic Loading. &t I: Experimental Research”, TI-
Walled Structuresvol. 42, pp. 32-328.

[3] Kim, T.W., Wilcoski, J., Foutch, D.A., and LeM.S.
(2006), “Shake Table Tests of C-Formed Steel Shear
Panel”, Engineering Structuregol. 28 No. 10, pp. 1462-
1470.

[4] Al-Karat M. and Rogers, C.A. (2007), “Inelas
Performance of Cold Formed Steel Strap Braced W
Journal of Constructional Steel Rese;, Vol. 63, No. 4,
pp. 460-474.

[5] Moghimi, H. and Ronagh, H.R. (2009), “Bet
Connection Detail for Strap-Bced CFS Stud Walls

Seismic Regions”, ThinwWalled Structure, Vol. 47, pp.
122-135.

[6] Moghimi, H. and Ronagh, H.R. (2009), “Performai

of Light-Gauge Cold~ormed Steel Str-Braced Walls

Subjected to Cyclic Loading”Engineering Structures,
Vol. 31, pp. 69-83

[7] Serrette, R. and Ogunfunmi, K. (1996), “Sh
Resistance of Gypsu®heated Ligi-Gauge Steel Steu
Walls", Journal of Structural Engineeri, ASCE, Vol.
122, No. 4, pp. 383-389.

[8] Gad, E.F., Chandler, A.M., Duffield, C.F. and IRt&.
(1999), “Lateral Behavior of Plasterbo-Clad
Residential Steel Frames",Journal of Structural
EngineeringASCE, Vol. 125, No. 1, pp. -39.

[9] ASTM 212697 (2007), “Standard Test Methods
Cyclic (Reversed) Load Test for Shear Resistanc

Walls for Building”, American Society for Testing ch
Materials, ASTM International, West Conshohocken,

396 9 ojlw (iogfy 9 (ole il /I
DG (jliwoj ¢ b - posplb o)lodd - pod Juw




SR 39 oo JLail 43 Jloalidle SLIT 8,5 oy
‘ Tghems 08 Lo, ol e 39000 < 3955 (52 [l
4 OFRFNYIY < b yodky 0,6 IFAFIVIY sl o g ,6)

o AS>

Wl b 138 o pe (1980) 8 5 (V4RF) o 5 (sl o sV shast Slacls ls 8 Vsl > 5 oS
bl L pr iadt SOl Clin 5 Slas Compe 5 il w0 ) (o VLl O o5 (b jme S o
a5 s LBl SVl ol Ko i sl 5 b5 s Sty fade S35 s 4 ol a g alEl e dle
Rl o et ladUT O gdedipn 5 p R CESHL g Sl eslinad bl YU 1) Ol rans (glaaysa il gl
Shaadail ST s 18 Wlis cpl 55 sls S2alS (o, Kadir 550 B 1y Sl sand 40 5L 5 8Ll sla IS5 a5 0155 o VLasl
A3 sz 2550 ANSYS [issle 5 5l astinal b 5 olesl G Sho dlasl 53 70 550 (58 bbb s ol 4l
G 6355 bl 1 8 ule b 2lesl 5550 alesl Gus VLl 51 S las o Sy a1 e 3,5 oo
FSES e 53 Cos b5 O 4 Wl Gos oS Lats Slagy Ol 4 laalail> SUT 5,0 (il o T
e Bos o8 el el 2k oLl Gos Jlasl 5s das e 0L 3,8 o 1 adllas 550 Sl ez
Dlsabadl ST Glagey S eslinad 4 Coed JLail Miloy 2 2 1S 53 (5 e M Llaadadl- ST sla, s Sl eslinad

S S Loy NS 5 55 ol il gﬂgdﬁi;a;mw}pmﬂ(u G, o gme e Jlail syl
A e alS ) Ol and slaay a5 anily wlie 2V Jlail 4 s

‘5.!.5.15 KENLY

S e Jlasl ciloy 55,5 Szl Leaie « ol Gy olsalsl= 5UT

Application of Shape Memory Alloyed Material in
End Plate Rigid Connection

E. Faraji Zanoz, B. Asgarian, R. Karami M chammadi
ABSTRACT
As observed in Northridge (1994) and Kobe (1998heaakes, brittle failure of rigid connection cadgprematur:
collapse of steel moment frames and new rigid cctiores have been introduced in design guidelinested|
frames.Although the usage of new connections can leadd@ppropriate function of steel moment framestial
hinges forms in beams which leaves the inelasticpemmanent residual deformations after strongrgienotions
Since this irremediable deformatiamcreases repair cost, constructing rigid connastitom reversible materi
such as Shape Memory Alloy (SMA) significantly reduhe residual strain and could be a solutioheégtoblen
This paper focuses on the function of end plataection usng Ironbased SMA (possessing 5% of super el
strain) by numerical study using ANSYS softwarelldwing verification of cyclic behavior of an endage
connection tested by Sumner (designed on the b&$isick Plate Theory), SMA is used as eithennecting bolts
for end plate-tazolumn connection or as plates located at plagtigds. The result shows that using SMA plate
more efficient than SMA bolt in end plate connectiwhich designed based on thick plate theory. Rixga
appropriate weldbility and lower cost of irc-based SMA, hybrid connection equipped with mentibpkates is
able to absorb lesser energy compared to steekction. Moreover, it decrease repair cost whem@asH residua
strain is seen.

KEYWORDS
Shape memory alloy, End platdagtic hinge, Residual strain, Hybrid connection
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Probabilistic Stability Analysis of Portal and Gabled Steel Frames

with Flexible Connections and Supports
M. Rezaiee-Pajand, F. Shahabian, M. Bambaeechee

ABSTRACT
There are various factors in the analysis and desfighe steel frami that uncertainties in any one of them
have a significant effect on the structural saféifie rotational stiffness of the bases and I-to-column
connections and also, the transitional stiffnesshef bracing system can be considered as examplthese
variables. In this paper, firstly, based on thecéxalution of the governing differential equatifom an Eule-
Bernoulli beam, the stability matrix of portal agdbled steel frames with flexible connections amgpsrts anc
non-prismatic memberare derived. It should be added, the flexibilitycoihnections and supports are mol
by the linear rotational or transitional springsheTaccuracy of the proposed approach in the detitii
stability analysis with numerical examples verififthen by using of the Mont&arlo simulation method, tt
probability of failure of mentioned frames for te&bility is estimated. The rotational stiffnesstioé bear-to-
column connections and bases and also, the ti@masitstiffness of lateral support econsidered as the randc
variables in the stochastic stability analysis. dxdingly, by using of the presented formulation theckling
loads of the simulated frames for the hundred thodgimes obtained and the effects of various @mefits of
variaions and different probabilistic distribution fuimris for random variables in the buckling resiseant the
foregoing frames estimated. Moreover, sensitivityof the probability of failure for the stability dfames with
respect to uncertainty of the stiffness of thnnections and supports investigated.

KEYWORDS
Probabilistic analysis, Stability, Steel framesextble connection, Flexible support, Mprismatic member,
Monte-Carlo, sensitivity
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Seismic Performance of Self-Centering Moment Resisting Connections
with Bottom Flange Friction Devices (BFFD)

M.S. Ghobadi, M. Karnajafi, R. Ahmadijazani

ABSTRACT

Recently self-centric moment resisting connections have been introduced as alternative welded moment resisting
connections. These connections are comparing of post tensioned strands and energy dissipater parts. In
construction of connection the high strength strands have been post tensioned and because of the post tensioned
forces during earthquake period, the structure returns to the pre earthquake condition with less damage in
comparison with usual moment resisting structures. One of the energy dissipater devices of these systems is
bottom flange friction device (BFFD). In this paper, firstly the behavior of connection in 6 story 4 bay building
have been verified with literature which OPENSEES software is used for this purpose. Then nonlinear dynamic
and static analyses have been performed. In this study the number of post-tensioned strands, optimum force of
strands, arrangement of strands in stories and shape memory alloy materials effect on strand’s behavior have
been evaluated. The results shows increment of strands to 40 improves the behavior of connection and the
increasing of post-tensioned forces up to determined value causes the improvement of connection behavior.

KEYWORDS
Steel moment frame, Self-centring connection, Panel zone, Post-tensioned strands, Shape memory alloy
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Analytical Study of Using Pipe Web to Reduce Flexural Strength

at Beam Plastic Zone of Steel Moment Resisting Frames
S.M. Zahrai, A. Saleh, S. R. Mirghaderi

ABSTRACT
Unexpected brittle failures in steel rigid frame connections by concentrated tensions on the welded area and
connection vulnerability in high ductility demands as occurred during the Northridge (1994) and Kobe (1995), have
challenged ductility aFropertles and ability to absorb seismic er]ergy in this type of structura’ system. So in designing
thistype of structur gstem, cresting ductility and ability to withstand cyclic large deformations is important. On this
basis, in the present study a new beam-to-column moment connection with réduced beam section us nc}; Tubular
Accordion Web called TAW-RBS isanalytically studied. Theresults show that TAW-RBS creates aductile fuse away
from beam-to-column connection components, through removing web from beam flexural capacity. Reduction of
beam flexura strength in the plagtic hinge is calculated based on the dimensions of beam and tube. So bending
strength of the remaining tubular web would be proportiona to squared amount of the thickness of tube and inversely
related to the thickness of flat web and the diameter of tube. The optimal location of the tubular web is determined due
to the length of beam and the plastic modulus ratio at the plastic hinge to the total cross section. Also shear control at
tubular web according to local and globa shear buckling are oth%g_)m nts discussed in this study. The results show that
TAW-RBS reduces flexura stiffness about 14 to 19% 1n the plastic hinge locations that is equal with the RBS20%.
Also the proposed connection, depending on the size of the beam, reduces bending strength between 22 to 28% in the

lastic hinge location that is intermedi ate between RBS20% and RBS50%.

EYWORDS
Rigid connection, Steel moment frames, Reduced beam section, Tubular Web section, Analytical study
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