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ABSTRACT ARTICLE INFO
Although steel plate shear walls have the inherent advantages of formability and Receive Date: 06 July 2020
increasing the energy absorption of the lateral load system, there are some Revise Date: 29 July 2020

shortcomings such as buckling in the early stages of loading and high demand for Accept Date: 23 September 2020
shear force of the column. In order to address these cases, a new moment
connection using steel trapezoidal plate in the form of numerical models of steel

shear wall system under monotonic loading and cycles is presented. The main Keywords:

aim of this study is to provide a system of low-thickness steel shear wall that has Steel plate shear wall
the same capacity and energy absorption in accordance with the direct Load-bearing capacity
connection sample, while at the same time concentrate the plastic joint area on Elastic stiffness

the connection plate. The connection plate acts like a fuse. In spite of Finite element model
conventional steel shear wall systems, the connection of the steel wall plate to the Connection plate

column has not been established and vertical lateral stiffeners have been used to
improve its performance. Also, three different thicknesses used for the connection
plate. The finite element numerical model was validated with eight test specimens
and a good accuracy was established in terms of load-bearing capacity, elastic
stiffness, and failure mode. The results of nonlinear static analyses on the
developed models showed that the use of the connection plate was able to act as
an energy-absorbing member and prevent the boundary elements from entering
the plastic status. Therefore, the use of lower cross-section of column elements is
possible. There is also no need to follow a weak beam- strong column rule and to
use continuous or doubler plates in the panel zone of the column. Finally, it was
found that the relationships presented in the AISC regulations are less than 7% to
25% for estimating the angle of the tensile field and the shear capacity.

All rights reserved to Iranian Society of Structural Engineering.

doi: https://dx.doi.org/10.22065/jsce.2020.238284.2186

*Corresponding author: Mehdi Ebadi Jamkhaneh
Email address: mehdi.ebadi1985@hotmail.com



http://www.jsce.ir/

NP GAF amio (AFee Jlo ¥ 0399 0 ylois (A 090 ol g 0w (wihigo (i g 3 — (oIS &) pid

Journal of Structural and
Construction Engineering

“‘LMJSO).LAHL;AM’. 4.1 & e
(23 — ole)
89 Sy ale oy

L9 6L Sige WWW.jsce.ir

&3P ool JLail 39 ol podr 40 S50 g0V 98 (U 0 51920 LS (gOue (o 2
T 02> 3 0w ) (ol B 50 S
L)L"’/‘)}" ;)}J u‘}/j w){w/d/j/’o&ub “_;""’"L"e“’ﬁ L;‘ﬁ o..L(......:/.) ‘uép&-‘: ‘_;«Ju‘u.e.é aj;mjéu ‘;rf,) ‘;}z“u/d —’

Yeaibrols solae (st ool e doxo ¢

Ol y55 ey95 dly oMol ST oLl o cuwdigo g (8 0dSCild oyl yas (wigo 09,5 ¢ bole)-F
Ol iolisls i lisls olKiils o puwdigeo 5 (8 0dSLilS oy pas podiges 09,5 o Lol -V

ouuS>

20 S b (o yads (I iyl o (550 oz SR 38 5 090 e SIS (B (S LS 0 (90YsS (B slo)laro
bl iast Jlail oo ol 9ged Sybp slis] o AiSlco Gpie sl i S L) SLOLE ol 5 )L 4yl Sl
SlE 2 5 Sgisise (5 )L S (g0YsS (L IS plenws (gode (slo Juo CIE o JSG IS (c0Ys8 )5 j eolin] b
5 Sl 5 Gl oS Colrs b goYsS i o ] pces o sl )50 (il gy T (Aol St 0, S o S8 (csy 0 050
axbd ) 5 05l Syete Jlail G5 0 Sk Jads g4l Jlr e o 5 Sl piive Jlail cdigei b wlio (g5 Cd>
ol I8y gty (2058 S0 G5 Jail (s0Y58 by s (Slopiacas j0 paire g, Sy biled fas 58 S dilan
Sail 5,5 sl dlieo Colrs aw j/ izman ool oud solizn] ] o0 Slas 2lii)] sl (s050c il sloodiSn [l g Sl
5 St e syl oS L L] g a i Lol oK lo;] (cdiges Cuiit b ogazme Sl (soue o ol ods oolii]
i aolitaal 45 ol i o 60l dewss oo g5y (atped Cilias] colo_flon gults b s wrlio ke ke Sg0
ooldtw] g,0n) j10) 0 jb Swdly ozl 09,5 51 ], (g0 slopled 5 wlad Jos (55,0 Sl gae G aiilan cudlyr Jlail 55
slegys jl oolital 5 (555 ptamcdins,d sabls Cole, 4 (il riman Cud] i I jiaS Ol b (5550 5t Sl ]
e sl MISC (golipd jo o )] Ly, 45 i astiio cgled 50 G gt Jlail (saiizr o celiio b (Sigy

il go Coddly ) paS Aoy TO LY iy Cod)b 5 (28 lbee S5

Jlail &9 «dgummo Glod! Joo (Sow¥l Sdew (635l Cad pb g0V ed L 5l L guuds ClodS

oz s awlil adlio Ayl
https://dx.doi.org/10.22065/jsce.2020.238284.2186 el T Leas! Sy ©550 cél e
doi:
10.22065/jsce.2020.238284.2186 AAERTER VAR \Ya4/-v/-y AR R VERORS S IR B RVRYATEUN yyaa/-fng

(0> o |1 gano oiiunn g3

s_rahimi@iaunour.ac.ir | . g a1 ¢

NP 67 amio AFee Jlo ¥ 0399 0 lows cA 090 b g 0l (wihigo (i g ) — (SolS &) pid


http://www.jsce.ir/

G191 0 3w (gwiigo oo sioleolo

3bj glweatiSeous 5l i3y b peked 51 3 oo 559 GileS 5l 65Tl jslite 4 M eoVgd LBy s lalag STy

Cdyb o 4 (S50) o8 Cwlbrs b so¥gd by slo)les miaew 0,50l 5l s [\]MLSA oolatul Slass 3,9 ok Cwles b

B8y g JB LAy Cwglie g (S (85 1B Jldiul g azgs 9550l B9 6rkE (8iS e Jeo ) (SB6 o2leS

Ol olyen B ol crge (6398 (o8 p Jlpnd VL (Smel Dl JUS 50 0bj 6 pda ISh 9 VL (6551 2 SeblB Gl e e
I¥]asl golas 50l 5 0 jude) ) sblio ;8 &y slaojls (b o ol (sloan 5 51 (o plsie 4 piams

oolawl ey (6 ,dy IS 5 0L (65, i codild 5l liedsl s 4y saiiS el oolainl g cpls il ol yelS o

)...l QT J.Jb J.u.vl.v ugl.la.ol.: 9 (5»‘).’>u (59.5 m‘ys‘o odusS Cow )I oolazwl 39> U"‘ l) ol u}l.kbc )MH—) .bla) Crolsud Lu d)9 )‘
o9 63Vgd by slo)lgns (blie jo ail e el slaange il g [Y] ceas sl 0 15 0l sl eolitul 4 by e
slagyg o> o 8les g g golaidl o plgie |y ax g cnl Jo g conl ax g 0550 ek IS0 el Ghlie o i st o
oolaiul b aS 59l co s3Ygd (s0uiiS 515 e Jold cuiS Conw (9 60V 98 (b lend i 3503 0 )Ll saiiS Coew g ST

Lflel o polos ((ginm) T ggas 3 () ¥ 88l 550 slagyledl ]

b 18] 25 5 Ll o8 385 505 o s3Dhan P+ (5408 & (63¥5 o sl el csloJas sz

Ceaglie (53, 2 adsl Sloow) 235 B ooV Ly lees (Lo sladae 5l 6ol Sl boaay a5 wsls sty 1) a3 5
Gl lsss b8 s Cosslie sarle sl alice (Syls Jow a5 o plowl B, oAl |5 goVeh by sl lass ciileS ey
ol cd 318 aledl 050 cuiS Cw g soVs8 L sbrles (g9, p g Slaass o Ollllas ol Woges @) goVed by
oladlas [A-#las FEMA 450 3 CAN/CSA S16-11 AISC341-05 Ly ke slaaslosl jo ob hilss gl Jow
Cnl 4255 050 45— oS ot (y3ds U oVsE Lhy slaylnnd (g3, p pSl sloans Jsb o soaaie o0 g Ll (KL Loj]
@lrotalel sl b g ols plosl 59 55 (aS i HE8) 555 2 ) e g et [R]85 el 4 5 050~ Grios
Ogise S eYsd (Lhp slols )3, 59, 2 485 ©jpo llialel sl aloxr I ols &) gk (S88S Glae L
olis gy o0l ol g o)Ll DNY] (L en 5 b s VY] g INV] jale Vo] s 5 TsYss calfinlesT (sla oy 4
Ciz Vb Sdib g b ejeens Sliogas b cpd JSO 5 Suglie (P ke (LS G 05253 Sl Gl5 e a5 0l
Sy Yoot Jlo o IVF] g5 5 Lygy 51 Jols gl 0ges ooliil (il slajl Joos 5 Jlens S3b s3Y58 (359 Stadly (55
adlas wols 13 adlas 550 bgdjlh plate ool S (3,5 Jlaio b iy oois Cogli goV¥sd by Hles Ve SU 59
a3 o ylas 8,8 sl YO Jlo 5o [VO] (solow 5 (sod (5500 dawgs 45 00 Cugli 9 oo Cugii by g ,ld, alKasles]
by 435 Sy goue el o aboe GIPl 63V Jlnd (b p Sueglie 5 (1 DA (liee eaS S 3 8 4 L
(Y55 Jlssd s caslins alEl b aS 0l et oVed Sy lend mld b Caeslie g9, YoV F Jlu yo 18] o an 5 ol
V58 by o 585 yp 4 YWY Jlo o V] GllSen 5 95 vboo (I3 50 slagledl & ouds Joezs sl (b
00 Cdes (59 (B9 4 S 100,555 (sl 5,9 51 ool a5 ols i bay] Badioe gl axislo  (glas > (6,135 ,L o laailads
o DALY A Loy oiSan 5 (3,01 aisS Jooss wiilys oo | (5 in (Gl (5905 5 5,09 (5o S otleS 2 s
5 s S b logse §ys celed SRl L as ol plis bl kot @l wS oy Jlogse (s b soYsh (S0 Jlees L8, (soue
o Iz silapslia (bg, @l 5 sloj ) oShee pmyp 4 DNA] llSem 5 58 VA Lo ol oo Gl (s8Y5 a0 (i
b ;o cilsd o5l (gilupglas b as oy las mls asls y (soges g (Bl srosnS ol eolaiul b adds g0 S5L soYed

! Steel Plate Shear Wall (SPSW)

2 Horizontal Boundary Element (HBE)
* Vertical Boundary Element (VBE)
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