g ele e
e Ll yee pkige
1A Jle ¥ ol AL o5

S cwtosl

S 30 o3 31938 JUDy 30 1 pu5 s 9 Juolgd g g jU 5

Toslp e Joadllpl ¢ G SW B Lo de

UAJJAC,.:;): a&&‘: C».M{')L?ZA‘)Q‘NJ»WMJL»—QlN L;»WnggbdthJ‘:—\

uw)Jw g.,.:;f aK..iJ\b (s ) .]a:m B Qlfo& L}""J"’é" oISl )Lfi.':\) -y

arabzade@modares.ac.ir

[a0N -NAL 30 &b

RS 7ARYRY TR

oUu>

E4

dwtﬁng_?@,L;a}L;ﬁ.gyg:4{Aq-,:L..gwlAJJ-J)};li;;ﬁm.adgl?éujﬁ;ﬂlﬁ,;r}mwdjﬂdu,\ﬁg

Y,.:l_..ﬂja\joj)j_.aﬁ‘.x_}lﬂ\_:éjf)lj_% OLReass 5 g 4 55 3550 ol (glaans 3 bajlses g5 ol sl ¥ L5 sl

VI P i old Ol Gy Cus® A dalgt 2l jles (65 cds e LM)'C))“}.}.J Ol Gy J':JL«S)'lJ?SJjﬂ

Sles .;JSe;u;JQ:{jlé\m_Ylijéé\bé solSoss Q\}Sdajﬁz 3y cﬁ}ﬁ)jﬁ;»q.aj.if B &LAS)\J\BijJMJ

e L S e oS e o5 sl s eslinad OF amio 51 25l Caglie bl 6l a3 b oS oV

=t s Sy 5 e, S 5 feslsd 5 55l G e 4 asdllae cpl ys el a8 S fb';" ESIPYE ¢ ol ey 5o S SA Olallas

ol 5 0 G aib Olsml 1 ey 5 odcd b aid Ve Olantle 6y S 0 b p s O nl A dalys astls , oS s

S oV by s OO S s e OLES ol el o s W6l s 4 AbDAGUS I 33le 5 53 3 5doe sl Joe ki

b;;.aljd,\_f«l.gdfajl?a@Q,TMJ;.,S)A&ﬂ)lﬁaduwﬁ)bﬂjl{‘MsfﬂlSUu)uﬁﬂiﬁjlﬁawtsaﬁw;f):ﬁjl{

Al Gl S e (s b S s abol RABTL s 35 0 sl

S gdee LS\J’" U:U)) cdﬂ.l:gg}i& cﬂfulf 4_}-)L cg_,SJ.A J":’J" )‘ﬁ) stalfj‘s

350 Rl e Y50 5 esle 53 el Dl 5 Sas
] Sl o S o Slgatamas 3l o3litaal 3531
Ay aS Cl ooV Lh o Hles Wb CS e L5l
Y 53y oslind hoe o 31 OT 3 oS S gl
St ol S Ll Gos RLS S Bl o
S Sl LS e bl ol 03 w3 )l il 6l
R e S (| WP YRTEY PLRCSTRVRS JUPRR
i Gar Sl &S plaesle gl S e B Dl 25
e o s o s el b Sl e (o315
e Jees 0 eSS e S s G BLS
(V55 Gy salome Ay emes A0S e oSl

;rls)ﬁ—k'.' .Mbdﬁ Lf:'i‘J'a‘ ‘) Q;‘."J} J.:u.o‘)é‘)\ﬁb k;.d_}u.&

11/

doddo -
13 3,8 Ol jes pwkige 4Ll 55 45 S e glacsla
Sl losle Lo il SV B 5 o S 51 R
A g e oV Sl )l ot eslie JLAS 58S
oo gegliae (2S5 N Ol Jlee 5 5l g 5ok
e Al e 03le 3 pl e S 5 g 20 R
L oV b sbaptons b alis 55 » b 0US 5(galatdl
S Seeladl s e d s slagles &SI W a5 o
S ,S sl sl oS cl ol Laes 5V 5 o slaslgs
S b b sl esliad 5 V58 2y sl ks
) Sl 65 (el LS 350 slaediS o (s S

k:»—w‘ JS)\)_J:; u_:;‘t_fﬁg@ L_’LM'.:LZ.A DL o eS e



e}\j]ﬁ J““’J\f\J J\;L;.» L;q.bls Lﬂ)w

S i ol Sy 53 e S A sl s sl S

ls dal s Sl 56 0T 51 r s sl & 5o

s iy sl (8 R gy Clsd S i es
oRIB 2Ll aseta e U oS e (ol 55 3V 58
Sl iy dal o |y (55 e 5 6y IS (e
S ken Y0 5V Cabies a4 ar 5 Lanyl o s wig
5 IS @SILL e s e e 00 (V5 amis
So 3 e s 5la)l ds 3 ) Do el Bl L el i
[B] Cil sl asein 63V 5 amin 3 b

A oz Sl IAB] Loy 5 il 2l 2 edle
Gladis 6oy S e b slaslns Sl s s S
vy an Y Sl ol s s S Sll gsdate
aont ol i Ll g edd Juate 3V 58 G5 4 b S
el wi S R Rl el L_a'c_aﬁ &S Kdes,
Y Ry palS ooV s i A5 5550 s u@ﬁdf
31 e I 25 sas 0L a5l e il o
Dl sl s en g ansl Y w3V B amis gla 25
el ol S o (o s 65 A Ol

533 e oS e (s R (e s &
aslie 503 el e dﬁ@bﬂ a4 [6-7] 5L
Doy S e 3V s (e DU e
o3l sl tlo3l )3 S e sl Jis i L]
Glamlasl dls S ) s il osde S 5 oK
L a5 V8 elie Ly aih G laslgs ol gl
il s eslio e sl tlesl 54 amls 3 VY alda
as V58 B Oas Blsl LaS ol ol 3 8 018 e
e Sl aen o O 4 A Dl Ol
S8 i 4 S m i ol e Ll s 350 1)
i ol e Sl it vy e 4 B0 o
el g3V 50

SRl IS 6354 B s o S (5 S oo
o S Olgie el 93V 5 3 e 3l rie WS O]
i olms les I ke, 8 3 S Ol S5l Ols e (IS
et P el s e 3V ol Sl S e

118

o o (S e i ol 5 6 55 Ol 681 015 e
S ol o gmrn il Sl pl o pslie 0 slasl o
3badl (5 5 o 5 g S cslie (11 e sdle
s o s glaglanmle Cotle 55 539 4,0 4 0 520 5
{11 253 g0 13 eolinal O3le i 5 el (5 5lup sl

o oVsh S e g edle OLKes 5 Lok aliad
oLl 51 G 1] atlsy S o i Sl e
Sl ralesl amlin (oS 0 0 ol 5o, e
Jlail pis 53 2 3 Wl s i 5 o s g
Dl g5 s N L i S ks s Ll ) Ot 5
Al e 3 6 3 ol et 4B S s (S e 5
Dy et ah 8B 5 (65 e Ol 5 i ey SIS
5 aslas SO b 4w Olantle G st ialasl glads ged
S o e ol aiges 5y SIS 550 s VY ulde
[2] 54 o a3 § L5 ;33175 cm L

i lamn 33 JSS ek 5 B e BT e
SLeMbl A2l g 4 SO LIS o Ll 5 B S e
S5 Sl d b 5 6y IS sl (s 500 L
Sekin b e Sl gl bl 5l Sas o is
A Oy s 308 i sed 53 a3 el bl e
g Caslie L2alS 0sl e 5l ity sl e s
Sladb 0555 ploaslr a0 Ody 4 536 53 o ionan
doo s slida sads s Olizeglie &S By (sl 10 o>
2] b Wl coslin ozl

S e b sl aslllas 4 55 [B] (6 e 5 el
ol oos S 0l e LT s ias s 51 48 gl xstls
Gos S b g3 55 asy s sleslan il O 53 4S5 ol
Mo i o s s G0 ok Olge 5358
2 G SliB oS e (2l e LS el Ly
S i B el sl b i 5 208 5 (6550 ol
Tl O sy Sealbes o 15805l 63V g dmis
S Ll e S D I B
5 e R Gl gt S e B s s ek IS
et A= L Ol v ol w5 L g S



\Y“\'\JLN/Y‘ e)u/rﬁm 092

roe Oles (pdige (Das5 = gelo ale

B e G5 Sl @ S 3 (e (sl g
Sy aslis a glaadllas 55 [13] Lo B 5 03l 0
S s 0L s als y oS e 5 635 (o L
2 Sa5i8 sl sl Gl ailae (VB S s s
i S o o s 534S b 3 es g Slps S
D> slaad S s ooV sb (5 lps SO Gl
sl
O e d oLl T VU 3 S Sldllas o ax 55 L
CS e b olgs s asdS oS Sllas a5 L s
5l 5l Sl f g0 el Llae 55 48 S el
Slan Sy 5o 5350 J1 e a Sl s ioean
adlie sl 5 ameys sl odld attls il (S e LS
sy S e o s Sl ) s aadllas o

S

Olrio g o b Y slo ¥

o SHL Gy SIS ey oV B S bl o
3 ol e s 4 b e eslinal Sl s Ol G Ol
03 el S e (BLeS 3 s 51 8 Bl oS 4t
O i 2 S0 a5 0 0 bl
oS S oIl 4 b S E sy Al &S 550 53 oS e
23 Ay e b & G ST LS I S L
ol ok 5] 4 s Lail gy sl

S eMS a8 spd o Wl 3luosle sl o
AP LAl (P e S e Pl sl Bl s
i o LS aS Ll S 38 i Lk LS e
JSs pllas OF ol sla 55 ke el a3 8 51 3 ol
sl =T 9T 5

S I S N g W = PRSI g C -
T

-T T
E:\
T

Fig. 1. Principal stress under pure shear stress
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Fig. 8. Comparison of the results between this study and Valizadeh’s
experimental model [18]
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Abstract:
Shear walls are resistant to lateral forces such as wind and earthquake. In recent decades, steel shear walls
were regarded because of proper ductility and high strength. If the shear yielding occurs before buckling of
web plate of wall, the wall will absorb more energy. Reinforcing steel plate shear wall would cause the
occurrence of shear yielding before buckling. In order to strengthen the wall, steel stiffeners or one layer of
concrete can be used. Steel shear walls with a layer of concrete are called composite shear wall which have
increased out of plane strength. Composite shear walls consist of a thin steel plate, two columns and two
horizontal floor beams with one or two concrete layers. Considering the few studies that have been carried
out on this type of walls, in this study, the effect of opening and stud spacing will be discussed in the
behavior of the composite shear wall. Firstly, a 10-story building with composite shear wall is designed.
Thereafter, upper floor is selected and finite element models of this floor are modeled with ABAQUS. The
models have one bay and one story with clear span and clear height of 3 m. Beams and columns are from
IPB280 and the thickness of web plate and concrete layer are 2 and 100 mm, respectively. It should be
mentioned that to prevent local buckling of column flange at the beam-column connection, in line with beam
flange, continuity plate is considered. To be ensured about the accuracy of the finite element model and
ability of ABAQUS to estimate the actual behavior of shear walls accurately, several shear walls were
modeled and analyzed, and their results were compared with the results of available tests in the previous
studies (Lubell’s test and Valizadeh’s experimental model). Results show that there is little difference
between the experimental results and finite element results. So by taking a little difference, it can be
concluded that the finite element results are acceptable.
In order to compare the results of finite element models of composite and steel shear walls with steel
moment frame, boundary elements are considered to be similar with the loads in all three models. Comparing
the results, it is obvious that, on a constant displacement, the base shear in the steel shear wall is about 120%
more than moment frame. Also, base shear in composite shear wall is 23% more than steel shear wall.
Considering the results, it is evident that by reducing the distance between the studs, wall strength increases.
Also, increasing web plate thickness may cause the increases in the capacity of the composite shear walls.
Presence of opening has always been a reason to decrease the resistance of composite shear walls. Opening
at the sides and corners further reduces the resistance. This is unlike steel shear walls. At the end of this
paper, effect of the stud positions on the composite shear wall behavior is investigated. Results indicated that
the specimen with studs closer to the external environment, will increase the resistance of composite shear
wall.

Keywords: Composite Shear Wall, Opening, Stud, Ductility, Finite Element Method.
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