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1.steel shear walls.
2.Concentrically braced frames.
3.Eccentrically braced frames.
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5, Mises
PE, Max. In-Pline Principal SNEG, (fraction = -1.0)
SNEG, (fraction = -1.0) (Avg: 75%)
or e e
(o.6m18302, +3.897e+02
+3475a402
+3.1008+02
127218002
123420402
+1.3638102
+1584802
112056102
+8.2666+01
+4.4786+01
+6.896e+00
-1.40%e-04
PE, Max. In-Plane Principal S, Mises X
SNEG, (fraction = -1,0) SNEG, (fraction = -1.0)
(Avg: 75%) (Avg: 75%)
+7.5358-02 +4.645e+02
+6.907e-02 +4.261e+02
+6,278e-02 +3.877e+02
+5.649e-02 +3.494e+02
+5.0208-02 +3.110e+02
+4.391e-02 +2.727e+02
+3,7628-02 +2.343e+02
+3.134e-02 +1.960e+02
+2.5058-02 +1.576e+02
+1.876e-02 +1.192e+02
+1.247e-02 +8.08%:+01
+6.1081e-03 +4.253e+01
-1.075e-04 +4.169e+00
PE, Max. In-Plane Principal 3, Mises
SNEG, (fraction = -1.0) SNEG, {fraction = -1.0)
(AVQ: 75%) (Avg: 75%)
+7.238e-02 +4.673e+02
+6.635e-02 +4,289e+02
+6.031e-02 +3.905e+02
+5.4276-02 +3.521e+02
+4.623¢-02 +3.137e+02
+4.220e-02 +2.753e+02
+3.6166-02 +2.369e+02
+3.012¢-02 +1.986e+02
+2.408e-02 +1.602e+02
+1.805e-02 +1.218e+02
+1.201e-02 +8.338¢+01
+5.971e-03 +4,4992+01
-6.686e-05 +6.600e+00
PE, Max. In-Plane Principal S, Mises
SNEG, (fraction = -1.0) SNEG, (fraction = -1.0)
(Avg: 75%) (Avg: 75%)
+1.203e-01 +4.520e+02
+1,102e-01 +4.23%e+02
+1.002¢-01 38586102
+89.018e-02 +3.477e+02
+8.015e-02 +3.097e+02
+7.012¢-02 27166402
+6.010e-02 +2.335e+02
+5.007e-02 +1.954e+02
+4.005¢-02 15746102
+3.002e-02 +1.183e+02
+1.999¢-02 +8.122¢+01
+9.968¢-03 +4.315e+01
-5.8336-05 +5.0746+00

2H2V

Y




PE, Max. In-Flane Principal
SNEG, (fraction = -1.0) S, Mises
(Awg: 759%6) SNEG, (fraction = -1.0)
+8.363e-02 (Avg: 75%)
+7.6668-02 +4.667e+02
+6.965e-02 +4.280e+02
+6.271e-02 +3.893e+02
+5.573e-02 +3.506e+02
+4.876e-02 +3.119e+02
+4.1798-02 +2.732e+02
+3.481e-02 +2.345e+02
+2.7846-02 +1.95B8e+02
15 0Ree-02 +1.571e+02
+1.25%-02 +1.164e+02
2 +7.966e+01
f66l.29$525553 +4.095e+01
+2.250e+00

2H1V

0SSt g 00l st (d,lg30 Calizee Y 15,8 g i oS (V-0) S
G 00 CStw g 0l e e 2 (6 ,b cud b Cand Bl 1 o e (sdunlie o
slosssS covw 6|)|06La)|9iop.ca)’lg (Y-0) S a5 a> g5 L aS (g 5k cxilazs 5 1 3 R D)9

Ahle b Joe ple 4 Cod (650 0 Sae Lo

1400

1200
1000
800
600
400
200
0

.. Ih2v 2HIV 2H2V
> digos

(o5 g gD (6 325 Cud b

OHoV IHIV

b Jow glgsl sl s )b cud )b anslin (Y-0) S

S 190 0 ot Gld diged 4 S b Jowo (pl (6 0,L cud b ol8l e gam ey O
S dlaw (iol38 b csl oads ools Lis (Y-0) S j0 a5 jahailen g cunl 43,5 1,8 anslas

Ol lid am S pla WS ool Galidl a0 YY U VY 5l o)l cd )b ol da oS

\YY




d.».:l; < oolw LSLQ )‘5.10 )-")-’ 3o ol Csnw 61@ )‘%s} )JYb 6).3)[.3 th).b

25.00

N
o
o
o

15.00

10.00

S0k by ]38l w0 yo

w
1=
S

0.00

IHIV Ih2v 2HIV 2H2V
s g 11.41 14.49 16.96 22.13

00 St digad dy Camnd b Jo (5 ,b a8 )b iol58l s o (Y-0) JSCo

oddlive b loges pl a4y azgi b ol oals wl)l o Jow )0 jss )b jloges (P-0)o(F-0) S o

ol oo bl sl e 53

(P30 ¢u5) 6ok e b

1400

1200

o
S
1S3
N

©
(=
o

IHIV
OHOV
2H2V

o
o
o

400

200

40 60 80 100 120
(oadao) (50 s

O sl digad (e yoesd )b jloges (F-0) S5

\YY



1400
1200
P
:'4
9 1000
—}; 800 v 4
:Q 2HIV
\—'j; 600 oHoOV
3,3 THav
<400
200
0
0 20 40 60 80 100 120
Grondin) (Ko i

Ol U gl digai (y e 5ess )1 jloges (B-0) JSO

0duS St (59 Hl990 Ay Cad (65,31 BT ws o e g (65, > e (P-0) JSSS o

RUINH L] PR WS L St

140

120

100

80

60

(J95 sLS) s 58 @ia

40

20

OHOV IHIV IH2V 2HIV 2H2V
L 0 97.434 | 104.939 | 109.509 | 114.109 | 117.906

e g0 (53] i el (F-0) UK

\YY



5 2500
3
3, 2000
3
> 15.00
4
].
™ 10.00
2
3
=000
IHIV IH2V 2HIV 2H2V
|l‘\-i&“3 7.70 12.39 17.11 21.01

0ULS it (g Aiged Ay Camd 0l i 5o digad (65, Ll iulidl as s (V-0) S

9 oyl slrouiiS Conw b ovd Conw sl ylgeo jLd ) gamolin —Y—Y-0
Joleio

OLeSs G3s Lol Cw slalgs =V =¥ =Y=0
Dy ool Cowds (6OVg8 Ly e 10 oS e ial,l (sogmu dwslie 5l aS suls 4 axgi b
S5 )18 5 slainlTL slajles 4 coms o)Lt slaoa S esew slls slajlgs
b slo)ls o (slanmaliie W ool asls (6 i (6551 ST Gliee 5 )k Syl oS cen
aalllas 3550 s S 4o o lie (slroainS o slass 5 b as plol o lite slaoaiS Coun

3h3v 2h2v (dhlv gle Jao; I (V-0) Jeaz jo 70 Slasin @lae ol ol Cyz 0,5 1,3

ol 0als (2,8 Cull gt g 5 adate b Jaw cpl oled jo .canl ouls oolatul g 4hdy

ULMAS-}‘ 3999 Swlxie 9 U)LD...A 6&6&&5% La 0 Csow GLQJAA Slasuie : (\—()) de}

Jowe b t, t, b, I, Jij
1hlv YYEA D ¥ VO R AR AR ARRR!
2h2v AYY ¥ ALY 7 VEYY-0F fas
3h3v #YY ¥ \4 O- DAYYYY YYA .- A
4h4v 44 \i s ¥ ) YAfesy | YYA XS

YO




Log odel ogz g (54t b S glis)) 5l asiyle s B g L5 by oty ot b 358 Jsaz o
9 00 Lot (o i) Glas 0AlS Couw (B )0 0dilS Corw Cwlis gy s s wwaisS o

s Tse Comdy (12F) (sl 51 LoodiiS Eiw (s Comm 4 Ao 00 Eder (Htas Connd

p-tt ()

(P S A0 (P S 9 A Jgoe Sl ol le i3 4D g E (398 alal, yo
W loo Gy (AF) (salal, 5l amin

E 3
D=—r (YY)
12(-v?)

ABlge Gowley cuyo V B98 sabail, o a5
a azgi by coslonsl cossy (A-0) S L allas (ol (o2al381 L o Jelows ol 5l g
shlo4hdv b Thlv e 5 delee brosuS oo ¢l la,las JSKo pl jo ool &Sl Jloges
(el )l cd b glils 4hdv gla e Lal aiil o slalin gadsl g0, s )b
S s an pl o anil e ladigal plu 4 Cand (65 (65,3 B Gl 5 (03 S0
el 0 o0l i (10) Jgaz 1 455 5bsled o cansl 031 b s 2l 1o WoooiiS Euseas opuily

\Y#



1400

1200 =
ji?looo
= 800 Ty
9
Ei; 600 ——2h2v
by ———3H3V
% 400 ——4Ha4V
200
0
0 20 60 80 100

40
Groakeo) ) s

LS 038 5 dalaie 5 o lie (slaoniiS e b ond it (sl diges e i b loged (A-0) JS

N

IHIV 2H2V 3H3V 4H4v

120

=)
1S3

[o]
o

o
o

(95 kS5 5! i
S
o

N
o

o

o diges (55,5 AW jloges (1-0) JS&

L ojle 65,3 @i e b 0aisS Coew slass (101381 L 0gds o cnalice (3-0) IS 4y a5 L

Sl ails iolidl oo, Ve

aline lronS Corw b ssdicorw sla,lgs =Y=Y=Y—o0

Sl less 3s Coond (pl jo a5 Sglas I b sl ool solaiul o lgss yles 51 (L8 o) iilen
(Y=0) Jgaz ;0 il oo o aslino o3lail g olul Llod 5l lnoasuS Coew § Oglaie 0uls Coew

\YY



;.;9[“ O399 Jelzis 9 Q)LQ..A GLQOAMSW L: 0 Coow 6L2J.M Slasuiwe (Y—(b) J9J.>

Jae

b

~

=

~

©

B

1hlv

VYYA O

YVY/\A

2h2v

AYY

0F-

3h3v

FYY

\Atdla

4h4v

¥4

“| | «| =

>| > >| >

AYY/V-

§, Mises

(Avg: 759%)

SNEG, (fraction = -1.0)

+2,847e+00

PE, Mat, In-Plane Principal
SMES, (fraction = -1,0)

Yy
Z
7 >
4

il
g
17

Ir
7]
oy
oy
by
A

&y
s
i
iy
P
72

“..'.’7
7 i

3h3v

g, Mises
SNEG, (fractian = -1,0)
(Avg: TS

+4.003e+00

PE, Maw, In-Flane Principsl
)

SNES, (fraction = -1

mmr "Eay
2=

== 28
oy FEy
i 7

7

4 A

e mmr
2
.-

b

Iy
Tt
Wit
[

P sy
y:
3
Iy
r

F-

4
#
i

72

4h4v

4hdvg3h3y gle diges (15,5 ¢ i ,euS (Ve-0) S

slaJoe 5l a5 5 sk ol ol Casay (LB oy lie S dadiges (ol 59, Judov el b

e ailen g il e oSy adsl lae b Cod b Vi & olgs oyl gbroniS e b

Laoo S cow olwl a5 ‘SLL?Q_‘ Sl Jae cpl jo cal oads ools HLlas (VV20) UKo loges o

VYA




Laos S Corw Cwles 4 WP S dﬂ°°9€ LngLi~o T N Lg[)o 2ouisS Cow PR C)L*Jii
4S 6 yada ol 035y 5 el (pl 0 00kS s Slas add g el il 4z )l 0 5,50
Sla,lgs BN 1 oo S Corw (LB Cod (ol 8l L 00 )T linn oasS Covw olawd iz o
P YL galie 99 4 4 b abioe Rl 6l Ol OleS 039 b sbrosiS s )l

1600

1400

=

1200

1000 +—

4h4v

(e dbS) 535k cad b

800 -

600

400

——3h3v
2h2v

——lhlv

200

20

40

60
(osdne) (3o i

80

100

120

0l Cow gla Lgos Ql&a mj.?—)l.g )‘é}o.i A=) JS.»

(J95 sS)s50 wi>

140
120
100

N A O ©
o O o o o

Ihlv

2h2v

3h3v

4h4v

4 gl

103.39

108.509

113.066

118.84

yva




0l S sl diges (65,50 AW Sloges (VV-0) U

O s e 658 Gix e b caiiS Corw olaws iol8I L gl e camlie (VY-0) S o

Sl el o138l as 0 VO 4yl

yleed Cwolrs I —=Y—-Y=-0

L slojlns e 58 » (e (13 Cond 1 a5 Slamil 4 a2 95 b g g9090 (nl (o) >
Sl L Llgms 90 5l caond ol jo il ooal s oy LEe g aalaite (slaoa S
@ lizee Joao VY Jold gz ;0 45 adis 00 L)l 5l slo,lg0 cwslbes L OHOV ouss’
o gt e Jdow ploul b diogs ool (50,8 ol badiges plad )0 (55,0 slacl g lronisS Conw
2l 5l aS 6 ebolen ol oanl Cavss (VF20) IS Gillae ouls dadiges caled cialjdl b
€95 99 2,0 a5 Wb o i3l ooyl 6l cud b i g Cubro Lialidl b el jasuie
4S5l el oo, ol 4 Eao90 (pl dolrie (GoaiiS Cduw 98 g 0dS Couw G L lg0
5 l38le 5 o 0 Slee (s plsie 4 azd Gl 51 Gl e Sy o0 SIS 4 Sy 4
P 9 cwlbrs epl o aS el ay az g bl caws 4ol pl 4 (lg o iz e 09l ool
e Cond (V2F) alal;y amg5 L 1A abl oo Sglain g0 Colbes aid g coli ouisS Covw
o3l e (6l cud b e aiiS S SBrw Cand GalS L g 4l talS boaisS Coew

\Y-



UR, UR2

+5.1348-01
+4,201e-01
+3.267e-01
+2.333e-01
+1.400e-01
+4.6588-02
—4.679e-02
-1.402e-01
=2 335a-011
-3.268e-01
-4.203e-01
-5.136e-01
-6.070e-01

2H2V

UR, UR2

+5.396e-01
+4.471e-01
+3.546e-01
+2.621e-01
+1.686e-01
+7.711e-02
-1.53%e-02
-1.079e-01
-2,004e-01
-2.9298-01
-3.8548-01
-4.778e-01
-5.703s-01

1H1V

Soekes ¥ Cwlis b 2H2V 5 THIV lo Joe LtilaSae (VY-0) U

(o5 9 ) 2l (5305

3.00E+03

2.50E+03

2.00E+03

1.50E+03

1.00E+03

5.00E+02

0.00E+00

4
A

+— OHOV

IIHIV
2H2V

4 6 8
(yoadeo )39 coolied

10

0disS Cidw O9% 9 2H2V 9 1HIV ‘_gLQ J..\.A ‘_g)g)l.) u‘)a.n (\\‘—A) J.iw

AR




2.50E+08
2.00E+08
).
7 I.50E+08
] “—==0VOH
“’t 1.00E+08 —m—(HIV
)
) 2H2V
5.00E+07
0.00E+00
0 2 4 6 8 10 12
(odio) 8 59 Cools

Cuoles 4y o b Jow (6550 > ol (V0-0) S
VS s b3 oS S gl 59 g s S5 Y0
)JLw 9 Sl 00 solaiwl (Yf’ 9 YY+ Yoo s\/\’)IPE )_u )LP )‘ &5..05,4 U"‘ I5s, e
g Lo Jos (nl (59, p ool plail Jdow a4 a5 b all oo cob badiges slod [0 Hls Slasin
0iLS it 9y Sl diged (gl b diged aas )l ol Al jlade Lo el ailys baaiges
Lo oad Coew sl Llg0 10 0uliS Corw 0929 clde a Lolcawl asils jioli8l as jo Yoo e

S oo GMLeS pwgmtne i (g amie ) ol @

WYY



0dusS Casw uj&)‘yb )Jfo.a ‘Sa.‘)u.u).i‘ @L..: (Y’—()) J5A>

5 IPE180 IPE200 IPE220 IPE240
O e y sy YA say A
(MM) s340e
O s
o vE¥ £ FV A DD
(MM)asiw
2 st A FYEO Y00 ¥aa.) Y00
MPa)x e
09 o
Moo 4 fAS FAV.Y FASO
50 s oS
i YOVA YO\ Y Y- .0 YOV .0
MPayxy

odle (BLo pts 9 Lo sl (Ghp 55 Oliae 9 pmne (09 (AT (ljee 00 S (Lo diged o
g bl oud Covw (60Vsd lans [l o cwlwl i 15 £ piiasw E98 (pl j0 A 0l 0o

8y oo Dygo a0 093 gl bl (g9 blie [0 piuc (Lol o Slee

\YY



THIV o Eou)lgnd 50 15 e il gl (F-0) Joax

RN

adly

> IPE180 IPE200 IPE220 IPE240

O s

MM) 53 ges RN O.A 0fs¥ NN

b VO.- F YF.va A4 A

(MM )axio

s O

OIS YAY £ YAVY YYY.A Yve¥

MPa)x

O3 O

FYND OYAXD OfY.YF fva.of
MPa);ue

R O

amio YV .0F YARY AR YAV YAY %

MPayxy

aiges U IPEI80 5 L diged 5l oo Yo lice o s (59 (i ()50 00l Crws (sl digad (o
ails GhalS 0o 000 Loy 50 domiio )0 oy G55 ol g el aiils 2alS TPE240 15 L
Ol etz dlS (od (4755 JB et i (S GBI L Jlgeo (531 BT e (g o
Slomd S8, )3 (bl (AB 15 aS o)l cpl 5 OLas &S el 03 50 (6 i gd b diges )b
Oygo s 093 lawg Sl (g blhe [0 i ol o Slae g alllad ool o (goYed

255 (o0
AR




OGS Csiw b 9 00iaS Couw (ygu 510 HO (yew (SSw ).»L -0—-Y-0
ooliunl 0215 o g0 5 (THIV)oads S lgns o 3l ey (ot (e 53l (om0
= 3l g aib oo Sglaie g plate Ladd g Coll gy op) 0 les Slasiin coled .ol 0ol
&8 ,L 5l e sl 00y oolawl (IPB280 4 IPB260 JPE240 dPB220 JPB200) IPB s
ol 000 sy 00iS S 599 lems sl (O-0) Jgux b gillas 0ls Judow ploxil 4
Ol wdy oo ol HUASl gt SBew tal38l b ol sal sols ylis Jgaz cpl 4o 4S5 9k len
2 S Sl sl plias b gy Ll by falS )l gamio 2,15 Ol et 9 Sl (e s
58 slo losed sl aSspsbilon (Jy o ood &) (swsmine ;i 9 )l5e nle )0 9 05 ol al>
sl yolidl o s, b L Sl e Caoz ;0 o G0 Gl 0gd o0 cdmlie (VF-0)
GO9Sl diges )d el aLBLS (5 etz Sl b Joe (nl (soled adgl 625k Bl (izmen
35 s 0ddliin Lo dbges (65,50 @i o alaxMe P o8l oaisS S b g 0nisS S
Aol S andle Goldl cd, s il aS b les ojle (6 )b uizen (VA0 5 VV-0) S
Al an ool Lol ccasl ooty &8l f 5.5 ] o Oladbod 1o gt g i (St )...:L- 48 o] Caway
2 k8 GiileS JSeid Gl S oS 0gl and Il 5o 650k Wb (550 slasl (S a5 sl
Jw 30 525 bawgs a5 (0-F) gabal, Gob olul (pl 52 050,55 )l (550 slasl lss )5
Sl ol GUleS pas 5 ()L slapgin (5 S| Gl Jpa> jslate 4y 55 ouds il 120V

waled S abaly cnl 5l G (il les

4
[ 50003074, 4 (&)
¢ L

YO



}
}
kS
<'5 =
i PE200
e}
31 800 —=—|PE220
. PE240
S
o) PE260
=|PE280
-10 0 10 20 30 40 50 60 70 80 90
(orleo) 80 i
0SS s O ‘_ng 4.:94.: @l} @ l> 9 4.3‘[) w).: )‘bs‘u (\?—A) Jiw
1.20E+02
1.00E+02
4 8.00E+0I
).
>
9 6.00E+01
2 4.00E+0I
2.00E+01
0.00E+00
IPE200 IPE220 IPE240 IPE260 IPE280
Bl s | 848E+0I 8.95E+01 9.66E+01 1.05E+02 1.14E+02

0CS Cdew O9e sl dgod O 6))"‘ i o‘ﬁ.a A\Y-0) JS.»:

\YF




(OHOV) st S g8 10 (g o il gulis (0-0) Jgax

Gles IS

sl

” IPB200 1PB220 1PB240 IPB260 1PB280

(IMNM) 5356 8.7 A b £V 7YY 8.A

= FrY FrY Fo.Y 7.0 ¥ef
(MM)axio

2SS o
". & g

MP Yfa.vy YoM 0.7 fva.y fAY.S
MFa)x

09 oM
MPa);.o fa) Fary fas.) fa5.¥ fA¥.5

2 s A5
Axoo

Y1 Yff.p Yov.y YFY.Y YsvyY
MPayxy

Sgmd o amao gzl e s 05l (0 cdaline 55 (F-0) Jguz s (VA-0) IS sl loges
B0 oS e ol Al Sy 0 Shp T e iz o8l ds oY U ol S

ol A (6 e 8l Sl wl> cqe

\YY



PE280

~|PE260

PE240

~|PE220

(Fgw o) &by oy

PE200

N

4

~

(=]

o

(b)) S0y

(IH1V)ouids Crw ‘_gl.b 4.:94;.: ‘5_:_[?' “ l?' 9 dal.) w).: )L)yo.: (\A—A) g}iw

1.40E+02

1.20E+02

ay
2 4.00E+01
2.00E+01

0.00E+00

IPE200

IPE220

IPE240

IPE260

IPE280

|I\A 4 gai

8.75E+01

1.02E+02

1.09E+02

1.21E+02

1.32E+02

(HIV)ouss S sla diges ;5 65, oo e (VA-0) JS3

YA




(IHIV) Godbious jlpd ;8 oygim St jl @l (F-0) Jsox

~ IPB200 IPB220 IPB240 IPB260 IPB2380

(MM)g390e \ N AVY Q.40 AYY v.YYy

o

(MM )amio

VF.A 0.4 Y.ya YooV AASP

PN gs“’f =

=  AANA FFL¥ frr¥ fvo. AL
MPa)x

O3 oS

MPa)jure fas.) by BeAD OYey faa.#

2 S 5
Ao

(MPa)xy

YAY.Y YYa. YFO.0 YOV YrsA

ylge 50 b8 rouisS Cow slass PR B
AR wju ‘SLmod.uSw O‘ML@L&:JM ‘)‘%O )tié)ﬁwjlé 6&0&».5% ).ui.'s‘ 5] st.g

(V-0 S JI3g0d 3 a5 (5 sbslan badigas ol Jlod alonil b ol 035y yankoe) + o8 Cbens

Olyme 33e ¥ ay 5B slaouisS corw slawd (iuli8l L Jloges cpl 4 axgi b g il oo ]38l 6 )0

Slaxi b sladiges ;o g atdly (Pl ablioe (B S b )loged pj el b Jolae o5 (6551 S

Olis Wlgh oo 4 Cawl 00,5 oy ol (65,35 MW (5B goaiS Coew ¥ 5l plinn slaoaisS Conw

va



a5 5, 5-kay 0 il sa S Corw sae ¥l aS 3B sleoassS o lyls ladigas (5, dy S )

oISt )‘%é Be p.alé 03sS Cdew dlaas ).>| C.:Lu (V—A) Jju\?

bl oo fion s o (pl e s (e

OB et
(IMM) s3g0e

O.AQ

F.0

C)B O s
(MM )a=aw

Yy.v

Yy

af

16.-4

2 PR G
MPa)x cy>

YVVY

Yva

YAY.Y

YAZD

¥a..s

Oy o

fra.0

¥54

F5AF

bevy

144

SRS
Ao

MPayxy

YOOY

Yo

YOY.Y

Yf\

YEY.Y

OB s Dglatie oS Cdew Slasi L (sld diged )0 048 o cdalive (V-0)Jgaz 5l a5 jshailes

OB s Lol sl oas Joad (rdge (iileS @y (S (3leS g wile (g0 (Bb st (9 (0905

30 Gyaiiz ydi O)lesn plaw o Ll o, 0 OHSV diges )0 095 Jlade cral 4 aio 7,5

s ol s polie

\Fe




1400

1200

9 FOOC

= 800
x5
2

S==

K o

206

e

20 20 40 60 80 100
(Farlia)(Sa s

OH5V

—0H4V

OH3V
OH2V

—O0HIV

Ly ol i 45 0 Cds 6l e (6l e b ke (Yo-0) IS5

140

120
& 100
-2.
X 80
2
3 60
S 40

20

0

2 3 4 5 6

= Series| 0 7.97E+0 | 1.02E+0 | 1.26E+0 | 1.09E+0 | 1.32E+0

b g loges o QLB 0j9 4 sl S b S da e ool e (0l g mlie Sz
aw sl slajlass abl o (asiin Jloged 5l aS s abylen el oo sols las (YVZ0) S

Olas 093 5l ladiges plo (e 58 (e B8 13 )l920 39 025 S )0 L o oS coes

Solite (35 b Lo gai (53, i e (V1-0) JS5

A




4.50E+00

4.00E+00

3.50E+00

3.00E+00

2.50E+00

2.00E+00

1.50E+00

039l G2l cad b

1.00E+00

5.00E-01

0.00E+00

OHIV OH2V OH3V OH4V OH5V
Bl s | 2.82E+00 3.09E+00 4.03E+00 3.29E+00 3.71E+00

o g JS (359 4 525k byl Cos (YV-0) JSS

OLaSs 39 ol L Slgus yo lsasS o ilyl g4 ol )...‘l.‘ r & Egoge (pl el (o
Glogi Lo Joas il 10 Gy () sy p b canl ouls aizlo gy Jlgio 1o laoaisS Corw $gamne
ooy o 40 Laca S o cwaid slul (ALD) Jgoz 10 el ool s (YY20) JSKb alie

Aloads B,8 ol 3

oSS (39 9 B seaS Cow b sla Jow (slvonisS Conw Slaswin (A-0) Jso=

BALS Cdew e
b,
b, ‘
EYPRV
OHIV A -~
OH2V ¥ FIFY
OH3V YEIP0 AR
OH4V Y. AR
OH5V V& YISV

\FY



1200
200

1000 — ——
1000

——+0H5V

(g 960k byl

600 ——F0H4V
OH3V
- ——F0H2V
=L OHIV
0

-20 0 20 60 80 100

40
(yroalro) S0 i

ObeSe 039 b sl iged )3 )k Zd S (YY-0) JSo
Tlas w4z g b g 0SB glaoaisS Coew olaws (iol38l L (YYL0) S 548 Jloges 4y azg5 L
Lol ol anils glabamdle B 5eats )l <adsbs Gl dojlgns mlaw (oled )0 LSy (50Yg2
Ol Of & g 0ol Eon 12 (S Glies LroaiiS Conw culnd & (5)e S (20
Ol 4 0aiS Conw SO L sdigad ;0 roge GleS Sl il g g asl alS s Ssew

g2 30 Al GousiS cduw dlawi il —V-Y-0

F land Culis L oais S (g0Y4gd e )l%oquub@&,‘iy o2 ey S
sJ_JJG fbu‘l_sj».\_s‘c\_é;)bJ )y )90 ‘_,’_..w‘)ﬁ‘)bwﬁu__»ju.w ‘503‘ ‘5L®0A~Sw

el ol s (VEZF) S asled K s ,b slologes

\FY



oAb ESuw )‘%o B Mb 0SS Csw olass ).»| @L..» Qa-0) J?“\:-’

1HOV

2HOV

3HOV

4HOV

SHOV

RLCEe
(MM) g330e

Y.YO

\AY

\Al

VAR

C)B O s
(MM )a=aw

Y4

YvaAa

2 PR G
MPa)x cy>

YA

Yav.y

Y0

Yary

O3 O

FYay

A

TAY F

FAYS

2 by
Abo

MPayxy

YO

YF¥

Y'Y

YYY.s

el 00, S oy talS 55 aman 0 il g gl 4l Cuz 0 B S Lol cul LSS

el a5 ooy Voo alS aio 2 )b Gl w b 05d o (Gl &5 jshiles (rioren

Lol 0dile ‘_gb ).0.6.95 DI (SOges

Olyee Ll 38 Q] &5 4 Ga_el losuS oo iolBl b as el c—-_;,blj).& ,logead oyl a4 azgi b

cle any Lo Jore ol o b e ial33l 6l b b e (B) boaisS o e Zans

oiilaS dpoauS o dlaws iolidl b 3,k s5lcenl asl molidl 50 (655 Gdslas s

V¥




:
H00¢ e
sem—

3
3 800 IHOV
= 2HOV
3 6oc
3 3HOV
"}\ o 4HOV
&) SHOV
o YaY

(ko) (4 S0yt

o iged e it o 2 55k Sud )b gl (VF-0) SO
slasanS s LialBl b aS &l so Cawds 4z ol (YF20) S 50 0o al)] Jloges 4 azg5 b
Gl Sad b liae (B) e 4y oS e Sans a3l 5 s s sl Jdo 4 a8l

koo ol s e i g 6 IS Jg il

100
90
80
70
60
50
40
30
20

(J9595) 855! @i

4igad IHOV 2HOV 3HOV 4HoV SHoOV
L A 0 81.8984 | 82.9097 | 88.1239 | 91.1855 93.105

o dig0s (65,5 @i Jlade (YO-0) JSi

S oged oy e Kioled a5 (65,50 BT (e o 881 (GouiiS e Slaws ol L (3,b

o O 9w byles nl 6k Cand i Gammlio Cox b o Gl Bl ail o e s

\FO



2 59 a8 ail e SO BB aldl 0,05 Ose iy Bl g 2b),l Ul oads aslas

Mb‘saf)f}.l.f\\“/'\“ 5\’/&VL)J|)J @;QQﬁ&@Bﬁ‘éoum

45
4
35
3
25
2
1.5

0339 & Comad (5 315k b )b

|
0.5
0

IHOV

2HOV

3HOV

4HOV

SHoOV

B 4

3.76

2.13

3.36

3.54

4.28

lo diges JS' 0139 4 b Cudyb S (VF-0) S50
o Bl o 4 (88 goaisS S iy I s (YP-0) IS (358 sl jlages 4y 4z g5 L
hls Joms el ol oo pombin ladiged plo S 59 Rlie jo Sl 6k <edyb VL
Ol 9 GRf S Gl a5 1z cnl ab o 4 (g 80 Szl Bl 5l 5 (81 oS cdn S

Al oo b ae plo 4 Cond (5t (535,50 B!

[ Be YaY
1206 , ,
| |
| |
1006
39, 806
} IHOV
",;‘i 600 2h0v
2 3HOV
3 00
- 4HOV
3:
o) i 5HOV
0 4 6 100
'Ic( ql)
(rosdno) (3 S0y

VY5



by aiged (e yedd e 2 Sk Syl Jloges (YV-0) St

s Sy 59 9 Dglate oS Cow dlawi b oo jlens gwy a4 Sliass ol gaslsl o

5wl 00 03,91 (V20) Jgo 10 ladiges (pl 10 brosiS corw Slasuin 45 (5 gk sl sul

Al o ol Ygo Slasin plu 5 (ke #) boaiS Coiw Cwlbus b Jow 31 (6 o]

oSS (139 5 (B GlrosnS Corw b sla,lgs ;o beasuS couw Olasin (V+-0) Jgux

lbooisS Edew sbul | by b, B
ts
o Jow
1HOV Y- V7P Y/ 0
2HOV AN YIVO Y¥/ff
3HOV A\ ONY /70
4HOV YY/0 Y/aY AR
SHOV YAIA YY YIYY

sy ol goaiiS e S5 gl o 5o (Vo) Jyim 5 (V) JSE Jloga &0 4
oleS lsd 35 50 Jloms bawy 13 65518 5 lns e ;3 e Coue (G000 w8 pus
i BLS 6 i JSb pae 5l (Lt 48 gy o0 993 (615l Sudyb 095 1000 5 00l slon]
Cad g ,lam0 40 Laoa S Corw muje8 Judo s oaiS o ¥ g ¥ sl slaylgss jo Ll ail oo
L sloylens 5o aboo ialidl jlens 605k Cadylb oo 5 (65, O oo ccslin Cuslies 4y o 0
Cond hlo 18] il so So 68 s 4 oy S oS LS{L?QT 3loaS Conn O 9 ¥ olaws
o Lol aBlso (oYL sadsl 6k < b shls iz po a5 conl il lroasS con (S
o Lol 65,80 BT e 5 009 (sl (ald sl Sedsb s (B i S8 pas L)

Ll oS rdiged plo 4 Cas

VYV



1200

100
9, 800
3‘ IHOV
_?P; 500 2h0v
2 3HOV
‘_’t 0c
: 4HoV

.20 2 4 100
200

(roudrn) oyt

90

80

o
o

v
o

w
o

(J85 s4S) s 54 wia
S
o

4dgad IHOV 2HOV 3HOV 4HOV SHOV
4 gl 0 7.69E+01 | 8.32E+0l | 8.4IE+0l | 7.85E+0l | 7.63E+0l

ldigas (65,5 AW ol (YA-0) S

A Couw Caolius g o e il —A=Y =0

o A NS 18 ) S50 odiS Co By g Sl Jal )l g s aSnl sl (om)

YFA



Blas Lalg o 4 S cal sals 48,5 L5 40 g9k Cad (pl il oo aislopy o] b S
) t

AYEY AV/EF AIVY SIFY B YIAS L ol s0cisS o aalbed 4 e sloiionmss ) L
Qiloads 41,5 Loy g0k iaud (ol (s (gaslio Sy g Cuwl ool oolatul YV/PO o VY Y

A8l 5ghenn LnJao Gl 53 (slojlal o b LaowisS s (35 o

b
b TR S8l gosiss e (V — o)
t, JF,
b
b 00 Wl ousiS cow (Y—0)
N

03551 (5l w20 one g ATSC asbidT b gillae iz oo 0l oo pllas ubas a5 F, o5
Sl sl IS s ) 6 S sl sl Sl e ss w sl Gl BBlos (S Jlae 39

ol o 428 5 L5 s (Yo0) csalasl, &gy 30,5 diilad lasd aiged ol o

b, _,
I, 25 (Y—o)

Jelos alowil L il oo bronsS S w3 alols b g broniiS Coes oyl Oloe 1, a5
=TV L PR W1 12 PU SO [PV U BIP E S0 S [ P VS [ RS | B P
0903 Sgdote ,d Jadd ¢ el Bl b o 5 0,L < bl jo ng...’l.’ 03SS Ctw CwlBus

—iileS WYL L LacauS conn oy o sdel 049 GlaSil 5l STy 0 Ll iileS Al

1¥4



s

ol oads aals lias (FB) S )0 £adge o)

£I¥Y VV/¥F YV/oF

IH1V

2HOV

TR

gees
Sas ]
o

& 00uS St (2, A Cwelrd s 4 00l S Hlgo ciileS cll> (Fe-0) Yo

ol sacal Gy cpplin (ol 55 o] CwlBes g oS o 5,0 ).ub Slie gauwslin b

Sk Syl (e 5o bl byl Gaile Coli b osinS coun Culies 5 (50 Sl 4S5 ke

VO




LSLQJ&,,,).)456)5@;”‘0054)'94.)60“)&@@5‘&”&5“(}5&&&“&5 "

el ool ools Hlis less uileS jo caiS Cow o ,e )....L. YV\-0)

2HOV

IH1V

U, Uz
U, U3 +6.168e+01
+3,701e+01 +5.332e+01
+2,962e+01 +4.496e+01
+2.223e+01 +3.6608+01
+1.484e+01 +2,8248+01
+7.4E1e+00 +1.888e+01
+6,084e-02 +1,152e+01
~fiae0 +3.161e+00
zl freesnl 5.199e-+00
-2,950e+01
-3.689e+01
-4.4288+01
-5.167e+01 3864et01
u, U3
u, us +3.731e+01
+1.5568+01 +3.173e+01
+1.062e+01 +2.6152+01
+5.6768+00 +2.058e+01
+7.357e-01 +1.500e+01
73 igg::gg +3.4188+00
-1.409e+01 t3.benetl
1503 1.739e+00
-1.9038+01
-2.397e+01 ]
-2.8918+01 -1.290e+01
-3.385e+01 -1.847e+01
-3.8798+01 -2.405e+01
33730401 -2.963e+01

YO




U, U3
+3.414e+01
v, Uz +2.791e+01
+8.528e+00 +2.167e+01
+4.,547e+00 +1.5442+01
+5.658e-01 +9.200e+00
R +2,064e+00
11382401 -3.272e+00
-1.5368+01 -9.507e+00
o] 934E+D} -1.574e+01
EERaa -2.198e+01
e -2.821e+01
-3.5278+01 -3.445e+01
-3.9252+01 -4.0688+01
o
U, U3
U U3 +2.9762+01
+8.557e+00 5 4360401
+4.666e-+00 +1,8076+01
+7.751e-01 1 358e+01
-3.11ge+00 +8.1816+00
-7.007e+00 +2.7872+00
-1.090e+01 -2 607e+00
-1.479e+01 -8.001e+00
-1.868e+01 -1.340e+01
-2.257e+01 -1.879e+01
-2.646e+01 CZla1ge+01
035e+01 -2,958e+01
-3.424e+01 -3,497e+01
-3.813e+01

s

b o(r-0) Jss

o;.\.uaum)‘yo‘s.uwu“}fuodﬁ.Swuo]cﬁ;

,Jlé ngmm LJ"J9| 6).;)|)§ J.’&o Oy -q-Y-95
oS8 oS Cow (4K g ol osd a8 S Ja5 (0 (goVgd by Hles SO ggdge (nl (o) p S
s W as 0.5w 5 0.4w 03w 0.2w 0.1w 0.05wW glealold cani b jlars sailas oy jo

VOY




uﬁ"'“""\"““"‘“"’)i.’.‘) sl oAJumé]f )‘)BJJLAQ‘)AEAJOOSWJJA (Y’Y—Q)JS.H:
G5 )L L cwl oai ool Lid (YY) JSo j0 aS' g sblen g Jow £ ol Judow plxil b
3590 5 e ¢85 BT e 5 (6 ,b cud b lass wlas /T L)Y alold (o cuiS Cow

S g0 (Gt lime ol Jlens ailie U alold 10158l g sl 00gy Jolsd
Sblsy el ool a8 3 i b les gdiles cral U beasS corw (6,5 )18 S a5 pl Lo

VOY




2500 +

2000 -
3 .
5 1500 | w0.05
3 ——W0.3
3 1000 - wo.4
% ——W0.2
500 - =0, 1
== (0.5
U T T T T T 1
0 5 10 15 20 25 30
(Saabia) Cha i

O & S il sl Jomo )0 (38 00iiS S S L sl aigad Gl =l Jloged (FY-0) IS
Sgs gLyl 5o (Al (GoaisS Conw (gl (6 75,18 oo i =) 1 =Y =0
obz elas)) o Jeb cosii o,y 05,8 sainge S \&13’1 saebionsl aSpl 4y 4> g5 b
A Beiod onl 5o bol Cnl oS oo Slesian 3,5 55 B8 JL 51 0.2h galols o ) e ys 55
B9 5 goat i les QB el yo (Bl gleoniS Cie (65518 e (e o2
aS 88l goa S S S LIy so¥ed by s S ggoge (pl sy S g oad aislo g
SR g A IV 8 D S Y Y ) 0 0) wil e piie gli] s WaeaiiS Co oS

<d,5 18 Jdod 050 (YF-0) S Billas (3 JU 5l Hlees glis )|

1 AASHTO

\of



ﬁ'd;w)f.lé sl oAJuméﬁ)‘ﬁJmo‘fo.bd.aOOSh Jd.a (\N\C—O)JS..»
L /Y alold jo 8l soniiS o gl [STaS ol Cawdy azeS cpl Judod 5 e

45 o9y ale> (655 B Cedybs 5 6 p)k Cedyb (p i SIS w05 13 5 p5 5l s el

el o0l 3ls Li (FF-0) o(YOD) USs sl loges ,o

AIAIA




2500

2000
=m=h0.05

(6. o a1 900 —¥=h0.1

. =i h 0.2
(¢fs£5L%) 10900

==g==h0.3

500 st h 0.4

g h (0.5

0 T T T 1 1 1
0 5 10 15 20 25 30

(Aaksa) Clsea it

5 4 G il sln e ;5 w38 00 S o b lb gl e i b loges (YO-0) JSs

2500 -
2000
s 1500 ——h0.5
( 49) e h (.6
g gl
1000 ‘07
500 —=+—h0.8
e h (0.9
0 T T T T T 1
0 5 10 15 20 25 30

(Falia) lSea ppas

5 4 o il gln e ;5 w8 00k Ces o b 6la diged e kil loges (VF-0) S

\OF




1 g 9 WS

AN



doddo -\ -F
0 L § 04 S (6398 LDy slojlens [l Alike slo el )by ST G ol 5o
9 00is Corw o jlass glgil 5l alizes Jow YO 5 o ggeome jo el 428 )5 )18 dalllas )40
Cals b el ple g b 0aisS o calie (605,118 (6 0976 g o ol T L ool Coew
o=l Stz il a0yl T 4y S j5b 4y B e 0 o5 (g g 8 (S «s0Y 5 (59
St G5 ol 3 0 ol DB oS ebilen il i S )13 o 0 )90 5 (55l Amed (gm)p
= 60T o Sy g el ool 00laiul ABAQUSE  sguze slil 1380 65 5l b Jow Jodos
L e g0l g Gygmo Yoo Q Jlo o allisle;] wlidss 3l gl Jaw o oLl slo Lol
5 lEEaT 38 5a 0 Jl sBila )l 5 S 5 ST Lawgs 48,5 & g0 slptale;] ol

o s leys 550 p (S (Gl alad) Lig sana 5 23 8 sl 350 00 plail () gl (Sasa

oS Glo jlaisl 4 aelol o as ol Jols izl (goYed

G S Axuds -Y-F

59 Jelin g o)yl O jgar b 0ailS Cow a5 gl )0 0uiiS Cow l)ls b slejlans o )
Syl Gioly 8l el aS as gl (e sgzg a s 50 1) 0 Slae ip i (58 18 (oYgE o
33 8o s (2l (6551 B 5 sy JSB s 0k

o33l L 00,5 solaiwl i slo ouisS w5l (g0V¥sd oy sl lens 1 aST S ise o -Y
G50 W 5 gy JSE (6l Cadyb e (B Jlens e 4 by oS S B o
OB L all LS e jlgs jo aid) IS 4 sla caisS w39 ST (Jg b (oo (il B8] e
by (oo L e (6551 T 5 (6 03y SSS sk Sed i Glie (( Cns



Olgmd du b 0uisS Corw (Bt Camd (il Azl 0 g g Cwls iuli8l L aST ul cnnlic
b oo g8l ojle (6551 BT g leas (6 50)k liee

S50 iy 0D Crw (53Y98 Ll o g 10 by 0ailS Cow Cwls g oy il -
= 9=t )l L8, les jo it gl Lo 4 g ail e 5 jleo azmio 7)1 aileS
S sl 1) (s alamdle BB 3l Sl e 53 g b

2 sl ek BB b alaie i 5l 86 5 e (IR b s0V58 LDy sla s o -0
Y=o 0 Lo g 4 (60Vs8 5,5 JolS (SKwgm Judo 4 cpl a5 el oauid caslive gy L3,
Lo (osims d 6¥98 (39 5l Laions Lag i 5 0,005 (il 6k 53 531 5 o5 (53¥gd (0
SoYs8 iy leo JLdy 5 oV gd Do 0ailS i Ui oaies lis el pl aied co JEe
RUII

Dgdse §9Y58 (o8 b lens i sl JLE) Seupe ol baggin (pied B I8l -F
g Seaglio Gl oV gd (b Jlgms (ol )) (o (Bl cel lag g (piad (S5 (I
oMl ooV 8 (b p sla)lgd s (S (Il Sl (IS ek 4098 0l (5 5T ST
G gt o 50 4 sl oo gy (e (S Gl joglhe 8¥g §)9 Culias
Sombo Slal aScnl g ails (63¥58 (55 )0 odd ST (L2AT plaee SISy ST 50 (sete
S ol ar b g widly Jlsye5 (6 5had (oaiS o I (26 03)lg (slag i Jooui sl (S
S Sdee 503 Ojle 4 s 6ol B9 5o sk (L8AS Slaplare S5 5SS B widl so3
Ceslagygin 518 63Y58 3y oo 5yl 5 WS 4 sl e Gl gl

3,5 oolatul a5°5‘ L oSl sle ousS Coew 51 Jadd sad o g0V gd e slaylgs o S1-V
o il L Lal o ylo a8l sl 00iiS o 4 G (5505 15l o3 (sl o0isS e

Coew @B olawi b slo jlass jo (Byb 1ol co (il (6 0,L cod)b e 5B sl casS

AR



Hlamo d Lo 00iS Corw St S il 8l g o 0aisS o olaws o8l L 88l gle susS
J=Io 4 gm0 65,51 Bl g (6 ppdny S5 (liee Lol by (o0 (I3 s 60l sl s

Wk (oo R (S Sl
0B (5 0aiiS Cow S1aS ol cdalive 5B L 88l caisS Corw gl (655,13 e cwpp LA
392 5| (6 i Caaglin o 0,5 (18 L Jleel Jore Caons ;0 lgus dileo 51 F b Y alold o
Iy gomo,0 O Gialidl Jlass o (65,8l G ds o el = o8l ol g,k g oals lis
S L) Aol o euiS G a5 g0 40 ail 881 LI 5,50 00ilS Corw STl walys
sl ol e 50 L8 e b 025 8 (Sl L Jlesl o Sl ey Bl (SBg8 5

Cble wales

vy | Wl cys Lolgasiny Y-
53k b oddd S g ol S (90Y98 oy slo)lns (o )
S NSl o (63Y 98 LBy slajles LS, (o Y
W8 5 il oy (o A5 )L ot (638 (oh sl SL8) sy Y
odd S 63V b s aslejl ) ¥
ol St (60¥gd by e 0 0dilS Cow ylime (g3l Ao -0
0y Ees coVsd iy e calites sl JSE 4 L 0aiiS e lSe oby ategs —F
S o oV by bl L8, (owyp -Y
pr oY sl eolitul b Y58 (b p slajlpns oMo 5 )18, (o) -A
sor Sy e Sl 5wl o ojle 0 V58 oDy sla)ls i, gy p 2
ol S 6358 (S p s sl sletel 990 5 330 518, o S S )

;O.LQMLSLQ Sl ubm&b&aﬁ w;.\ LSLQ’)‘B'.‘.Q J)S.Loss)l.’lé) st)).g—\\

V5



¥ Jas

&>\ y0



&l

[1] Timler,P.A. Kulak,G.L.,(1983).”Experimental study of steel plate shear walls.”Structural
Engineering Rep.No.114,Dep.of Civil Engineering,Univ.of Alberta,Canada.

[2] Takahashi,Y.,Takeda,T.,Takemoto,Y.,and Takagi,M.(1973).” Experimental study on thin steel shear
walls and particular steel bracings under alternative horizontal load.”Preliminary Report,JABSE

Symposium on Resistance and Ultimatae Deformability of Structures acted on by Well Defined
Repeated loads,Lisbon,Portugal, PP.185-191.

[3] Timler,P.A., Kulak,G.L.,” Experimental study of steel plate shear walls”, Structural Engineering
Report No.114,Department of Civil Engineering,University of
Alberta,Edmonton,Alberta,Canada,1983.

[4] Thorbon,L.J.,Kulak,G.L.,Montgomery,C.J.,” Analysis of Steel plate Shear walls”,Structural
EngineeringReportNo.107,DepartmentofCivilEngineering,Universityof Alberta,Edmonton,Alberta,Ca
nada,1983.

[5] Tromposch,E.W.,Kulak,G.L,”Cyclic and Static Behavior of Thin panel plate shear walls”,
Structural  Engineering report No.145, Department of Civil Engineering,University of
Alberta,Edmonton,Alberta,Canada,1987.

[6] Elgaaly,M.,Caccese,V.,”Steel plate shear walls”,proceeding,AISC National Steel Construction
Conference,American institute of steel Construction (AISC).Chicago I11.4-1-4-28 1990.

[7] Elgaaly,M.,Caccese,V.,.Du C.,”Postbuckling behavior of steel plate shear walls under Cyclic
loads”,Journal of structural engineering ASCE,119(2),588-605,1993.

[8] Sabouri-Ghomi,S.,Roberts,T.M.,”N onlinear Dynamic Analysis of Thin Steel plate shear
walls”,Computers and structures,39(1/2),121-127,1991.

[9] Sabouri-Ghomi,S.,Roberts,T.M.,”N onlinear Dynamic Analysis of Thin Steel plate shear walls
including shear and bending deformations”,Engineering structures 14(5),309-317,1992.

[10]Roberts,T.M, Sabouri-Ghomi,S.,”Hysteretic =~ Characteristics of  Unstiffened plate  shear
panels”, Thin walled Structures,12 145-162,1991.

[11] Roberts,T.M, Sabouri-Ghomi,S.,”Hysteretic = Characteristics of  Unstiffened plate  shear
panels”, Thin walled Structures,14,139-151,1992.

[12] Driver,R.G.,Kulak,G.L.,Kennedy,D.J.L,Elwi,A.E.,”Seismic  behavior —of steel plate shear
walls” structural engineering Report 215,Department of civil and Engineering University of
Alberta, Edmonton,Alberta,Canada,1997.

[13] Driver,R.G.,Kulak,G.L.,Kennedy,D.J.L.Elwi,A.E., 1998a,”cyclic test of Four-story steel plate
shear wall”,Journal of structural Engineering, ASCE,124(2),112-130.

[14] LubellLA.S.,”Performance of Unstiffened steel plate shear walls under Cyclic Quasi static
Loading”,Master of science Thesis,Department of Civil Engineering,University of British
Columbia,Vancouver,BC,Canada,1997.

[15]Rezai,M.,” Seismic behavior of steel plate shear walls by shake Table Testing”,Ph.D
Dissertation, —Department of Civil Engineering,University of British
Columbia,Vancouver,Canada,1999.

[16] Astaneh-Asl,A.,Zhao,Q.,”Cyclic behavior of steel shear wall Systems”,Proceedings,Annual
stability Conference,Structural Stability Research Council,April,2002.

[17]Behbahani-Fard, M.R.,” Cyclic behavior of Unstiffened steel plate shear walls”,Ph.D.
Dissertation, University of Alberta,227 pages,2003.

[18] Vina,D.,Bruneau,M.,”Testing of Special LYS Steel plate shear walls” ,Proceedings of the 13th
World Conference on Earthquake Engineering,Paper No.978,Vancouver, British
Columbia,Canada,2004.



[19]Kharrazi,M.H.K.,”Rational method for Analysis and Design of steel plate shear walls”,Ph.D
Dissertation, University of British Columbia,217 pages,2005.

[20] Sabouri-Ghomi S, Gholhaki M.,Cyclic test on two specimens of three-story ductile steel plate
shear wall,Report Submitted to Building and Housing Research Center(BHRC),2006,167 Pages.

[21]Sayed-Ahmed,E.Y.,(2001).”Behavior of steel and (or) composite girders with corrugated steel
webs” Can.Journal of civil Eng.

[22]M.Nakashima, S.Iwai, M.Iwata, T.Takeuchi, S.Konomi, T.Akazawa, K.Saburi, "Energy Dissipation
Behaviour of Shear Panels Made of Low Yield Steel”, Earthquake Enginnering and Structural
Dynamics,1994,13,PP,1299-1313.

[23] A.Astaneh-Asl, ”Seismic Behavior and Design of composit Steel Plate Shear Walls”, Steel TIPS,
Sstructural Steel Educational Council, July 2002.

[24]LN.Choi,H.G.Park,”Ductility and Energy Dissipation Capacity of Shear Dominated Steel Plate
Walls”, journal of Structural Engineering, ASCE, Vol. 134, No.9, Sep.2008.

[25]b.Qu, M.Brueau, C.H.Lin,K.C.Tsai,”Testing of Full-Scale Two Story Steel Plate Shear Wall with
Reduced Beam Section Connections and Composite Floors ” Journal of Structural Engineering,
ASCE, Vol. 134,No.3,Mar.2008.

[26] T.M.Roberts and Saburi-Ghomi, “Hysteretic Characteristics of Unstiffened Perforated Steel Plates
Shear Panels”, Thin — walled Structures 14(1992) 139-151.

[27]D.Vian, Y.C.Lin, M.Bruneau, K.C.Tsai, ”Cyclic Performance of Low Yield Strength Steel Panel
Shear Walls”, The 16"KKCNN Symposium on Civil Engineering, Des.8-10,2003, Korea.

[28] ATC-24, Guidelines for Cyclic Seismic Testing of Components of Steel Structures”, by Applied
Technology Council, 1992.

[29]Uang, C.M, (1991). "Establishing R (or Rw) and Cd factors for bulding seismic provisions."
American Society of Civil Engineering, 117(1), 19-28.

[30]A.J. Kappos, (1999). "Evaluation of behaviour factors on the basis of ductility and overstrength
studies.", Engineering Structures, 21, 823-835.

[31] Whittaker, A., Hart, G., and Rojahn, C., (1999). "Seismic response modification factors.", Journal of
Structural Engineering, 125(4), 438-444.

[32] Watanabe, G., Kawashima, K., (2002). "An evaluation of the force reduction factor in the force-
based seismic design.", 34th Joint Meeting of US-Japan Panel on Wind and Seismic Effects, UINR,
Gaithersburg, MD, USA, NIST Special Publication, 987, National Institute of Standards and
Technology, US Department of Commerce, Gaithersburg, MD, 201-218.

[33]Maheri, M.R, Akbari, R., (2003). "Seismic behaviour factor, R, for steel X-braced and knee-braced
RC buildings.", Engineering Structures, 25, 1505-1513.

[34]Kim, J., Choi, H., (2005). "Response modification factors of chevron-bracedframes.", Engineering
Structures, 27, 285-300.

[35]Douglas A.F., Wilcoski, J., (2005). "A rational approach for determining responsemodification
factors for seismic design of buildings using current code provisions.", Earthquake Spectra, 21(2),
339-352.

[36] Asgarian, B., Shokrgozar, H.R., (2009). "BRBF response modification factor" Journal of
Construction Steel Research, 65, 290-298.

[37] Castiglioni, C.A., Zambrano, A., (2009). "Determination of the behaviour factor of steel moment-
resisting (MR) frames by a damage accumulation approach.”, Journal of Constructional Steel
Research, doi:10.1016/j.jcsr.2009.11.002.

[38] Newmark, N.M., Hall, W.J., (1982). "Earthquake spectra and design.", Earthquake Engineeringg.
Res. Inst., El Cerrito, Calif.

[39] Krawinkler, H., Nassar, A.A., (1992). "Seismic design based on ductility and cumulative damage
demands and capacities.”, Nonlinear Seismic Analysis and Design of Reinforced Concrete Buildings,
P. Fajfar and Krawinkler, eds., Elsevier Applied Science, New York.



[40] ATC, (1995). "Structural response modification factors.", ATC-19 Report, Applied Technology
Council, Redwood City, California.

[41] Driver, R.G.; Kulak, G.L.; Kennedy, D.J.L.; Elwi, A.E.; “Cyclic Test of Four-Story Steel Plate Shear
Wall”, Journal of Structural Engineering, ASCE 124(2), 121-130, 1998.

[42]Kharrazi, M.H.K.; Rational Methode for Analysis and Design of Steel Plate Shear Walls,
Ph.D.Dissertation, UBC, Canada, 217 pages, 2005.

[43] Bruneau.M, Berman .J.W,Oguz C.Celik,2005,"Comparing hysteretic behavior of light-gauge steel
plate shear walls and braced frames", Engineering structures,475-485

[44] Timler.P.A and Kulak.G.L,(1983)."Experimental Study of Steel Plate Shear Walls",Structural
Engineering Report,No.114.

[45] Formisano .A ,2006,"Seismic upgrading of existing RC buildings by means of metal shear panels :
design models and full-scale tests", thesis of doctorate , university of Napoli

‘L5°3 d)ww;_o.».lb sdéy%‘? L_';“‘J)" LSLQ)‘S’QJ"L5| doddo ‘L_';"’l? LSLQ)LJJ‘J.:)») [ajLan LSLQ,W [\G?]
AYA- )Ler' ‘o).i:|).w

s é I sl e axlys s oKl ol es oaSitiliiesl wi ) cwlii IS asl GLL [ FV]
(S Smas il L oad Sl s3Y58 b slo s

S,les L8, v piowsb (palljpal axles  Saio ol ) poe 0uSiiilsi il (55550 dolizils [FA]
260l dmaol (yaaly degd b b sV g8 Loy

L8, dgugae swob cpalliial axles o oKl )l ee oaSlailoe jlu al )l cwlid, 5 aeb LG [ 4]
s ple el ool Cogdi soV¥es Oy slejless ileS

e o8 (6 y3 Suranidl oy 3V 8 3l colitul 4ty sl &b ile slasl il 5o polie Slagiesw [0+ ]
\V/\Vori)‘

AYEF o olRessls Ll (s ylate 0015 o5 dume daz 3 pKibgen il o oelowiyl (5l 5,95 [0 ]



ABSTRACT

Steel shear wall system, well-known as a resistant and stable against lateral
loads, has received attention increasingly in three recent decades. This
system has been used in constructing and strengthening prominent
buildings of the world, especially in seismic countries such as America and
Japan. Theoretical and experimental studies indicate the suitable behavior
of this system toward the heavy lateral loads. In addition, the buildings, in
which this system has been employed, displayed a desirable reaction
against strong earthquakes such as Northridge and kube.

In this study, different kinds of steel shear walls were created and analyzed
by using ABAQUS software which included non-linear geometric and
materialistic. Additionally, having applied two reliable experimental
models, the correctness of modeling done by using ABAQUS software was
prove, the experiment from which valuable results were gained.

Finally, this study investigates the impact of stiffeners on the behavior of
steel shear walls and the influential parameters including the effect of
stiffeners decoration on loading capacity and energy absorption and
dissipation, the effect of walls and stiffeners thickness, stiffeners width, and
the effect of pillars and poles hardness on the eventual behavior and
resistance of shear wall. The walls stiffened by element of shell were
modelled in ABAQUS. In this research, the appropriateness of modelling
by the use of the element of shell has been verified by applying the results
of the studies done by Saboori and Sajadi (2009) and Takahashi, et al.

Key words: Steel shear wall, loading capacity, stiffeners, energy

absorption and dissipation
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