785 500 ()] yo (o kien & i

OYA- b OVOA clio AF++ Lo AY 0)lad Y 093 1S ool ol yos (susnkiges el
DOI: 10.22060/ceej.2021.18761.6953

OB OB le JUail glw slois! B s Jlai! 8l jekiio 4 2K lo;l axdllne
robe $3Ve8 ol
"6olae sexl axlos ol T goemme duzme ! o)l Lo e o Losljanl leslo

OIpleoleol (Bl 53) Glatol axlg o oDl oljT oKl -
Olrl el iy (owiine 5 (ol a5 (Al G olRig5-Y
Ol Rl OIS 63l s 9 GSeuns ol ) Sl 35 50 -V

490 diz om0 .5 e Y8 amin Iz )5 g azan 3 sl o oy 0 ol ) s 4o tdeS

18,5913 ey ,U
YA/ 0/ -V redl
DASVARYALEP R 1P
AASSVARYALE RIS
AARCVARYALERRH PV

2 S LSS Bl a5 el Sley Bls asas jl 7l Caglin jo cdlo cp Sesliol wxas 21 (o il )|
SO olgre 4 SB 4 Bl Jlasl gl slezel LB onsas Jlail 60515 a5 00 o0 7y B -l Jlas] Joxe
Slool jo a5 J> jo ol Jge s bl ls axas jl 7)1 g azan 3 gloj ) (s sgas o« slal > ol

b (pRtalesl oy 2 b caslllas (ul 55 el oati 4oy £5.050 (il (o) &2 592 Jsb &2 ol slaclE (8
amiio J31 )28, 35 5l 5l g 5 B & B Jlal sl sloel BB 5 el S oy JLail S (oo Ban
Sy ol o olie o ailas 5 g Akl Sy aigas oz el 00 @ LB los 5 lee (clall amis I z)l5 5
o S5l o b jnokee g0¥58 B g0 g amio 3 (B el (i Sk s Sy o JB soYsE
Qi ilejl oo S sloals b asis §l 2 )5 g amian 3 glas > slas 38 )L cos ol IS il S

20975 5 G DBrle 5 B 3 Syl (7S (e Jlg) iiaglie iCnSl lasge 4 4z g5 L ladiges

1605 Clols

VB ol L
CBoks s Jlail g5
slezel B onins Jlasl

axao |l i
o 5}{5}" u,_, Lng_fsJ_, Ls‘bti..ul.o)' CJL; uuLp‘ » W) MLM ubuL\A Ao )‘ OL> ‘5l>=\.:L> J.Jgf\ 9 6)))‘ J)LQ.MM‘ wﬁj.‘a “_)lsul...o
- (AACi Jlast aol sl pal by eiols oyl 95 3] mal 15 311 _Slialol (BB 5 g Loles i, UK V glmonins JLas]

sl 8 & B le s Jlasl (gl olozel LB oacas Jlasl s 1) ik syss ailsi e

s slacbyle IV 5 Al &5 sla)l J#] jole slaailas douilo —)

dllas iz glyil 5 Jlss glis)l & Job o 850101 5530
slools s, o [V adl gl )l b Gl o VY] CBLe
S (o) 9 Talae ol
9 Sude LIl ol GB 5 CBELe 5 B Sl
Ao g0 kfb)é W uLA.A}LMJ Glf)t;é) 9 g.:bul...a “.:L‘B S9y kSM
Gl g DBl slalers e Sl 15l eslitul jslaie 4y (5]
b ol slo oo 5 5lupslio (gmmon Slinios basy] pae 3l
g cogis V¥ FRPY BLIL oo gxhace (sl pouly 51 ooliciul
DF] s mhaw 90 b 5 0 pbas e 00,5 adlal b Gloles
i (Slow ot joels 5l eslinal b CBole (slupslie
Sobile pey b V0] Jlgs maw 0 155, olye @
o9 ol V8 5 W ol slocld s, [0 oms ol

DAL s pole locls Gln waz o0 ,Ss @l cox

Sl b de, T 0 o5l SO Jolis lagylaislu 51 oYL auoyo
5l g ol 5k ol o slad LT o 45w (50Ys8
ool ol g ey (CBpe) sl llas sl s b o
OS5l 093 00isS jpame CBL A (e 0 oBle a5 ol
lojlor 3, Shas g (sloj ) 13, uoglite o e S )il nl g 03l
S8y o adsl lidod (6 S g D oo s |y ok slacls
ol Caglie 5 e ke e (glial) 10 pole slosls
Slatio et 5 SBpke sl 3Nl sae @l D 5ole
o 5 ol 18, ol sl 2l Joo ) Y 5 YT G
9 [F 5 0] SBles L5ls slo s

olawi (ygzmes ddxie loysie LU LSS oliass o

M.Mohammadigh@iiees.ac.ir :oLsl5e Jlsosge oonys ™

(Creative Commons License) _edpe (Sl ule cov dlio cpl ol oad odly pu pal oSty @)l & 156 Gois 5 (Bsimng 4 cuilpe Goi>
BY NC

Asleyd s https:/www.creativecommons.org/licenses/by-nc/4.0/legalcode sl jl (uilud ol Slija (sl ool 48,5 )5 las yoy2ud )

oYod



OYA b OV das VYo JL.» MY o)Lo.m OY 0y9d ;)....s).:.cl u‘).o& L;u.\.q(o 44).“;

S8, 50 b a GBle Jles sleoains Jlail i Sladss
sl 00t sy Bl dmio 3l )5 5 Sl i 3o
sloosims Jlasl [id cwyp Bas b o] anlllas oyl
So (B sliwly 505 63V pole DB LS, o SB 4 Bk
4z Loyl (e E58y ol a4y plowl a5 5 (el JLail g5
o an (051 4z )b g Gl bo 4 dljly Sse (950 S @
axio 5l gyl RSkl Sog amie 21 () BS5L (1 calise
GNEL (V amio 5l )5 g amie S gloj w50 (F
ok ol sl axio 2o o )I5)L 5l Hog; axio g )
@ o 3 6108 b 51 b (LS o] el o i BB
ams oo 2alS |y Slils amio 5z ol 5 Cosglie Sy
4 ke Wlgh oo &5 S (o0 oS 1) SBGLs s (o> I
J31s )38 IS iz 5w ¥ T g (T (2505958 bogiies
ol o3 Bloo amies 5 g5 Conglin y3 Clo oy 50y Ao
Sl S was e &) SBple 5 DB o (S Jlas &S
ol 48,5 5 4 9,5, Gl (raghy cnl o s L T S
Jols o 8L cdls alKasle)l ladiges sl dVO] x> e 4o
AL ab a5 i 0 i Sl )5 RS ) 50y axio
ambo 5l 7,5 L8, )0 amio J3 (5,108,051 il LS ol
st shol o8 o T JLal o5 35,5 s 53 b Bl s
o lawl CINF-V g CINF-0 @405 g0 jolaie pl sl 040
Gy B oas S slrale b amio J3hs clas > o 35
CiBgte amio JSI8 ()10 ,L L i (L A ail o
Bl S 093 oole b @ ol OB SBg oS
T GIS,L SS9 cov (ol b diged) 550 diged
5 (B b wsei) BF vals slaaises o Liolel axin |
@l aslio gl coi 4 (b3 ol s 4ise) WNPD
Dol Gisbejl amin Sl 7,5 5 azmas 3 slaiales] oyms
0 olile s Jlasl gl slazel L soims Jlasl o8l Gas

.D% ul.‘?

PRl 4l Y
inlejl sladiges =) =Y
ol b Slasie ulel 5 ikl slbaises CB

DAl Gl i Sl 6,55 & il bl > o, &)
Silolas 5t Y] el ol ool arwgs g aslllas
0 AAC SlasSsh Jlasl ogmu 36 YY) 5 YY] O 5 CBls
4 OBl Jlail slp Jlasl Slgal (65,08 4 1 [YF] o OB
i el 00 sy 5 make polee ol LB, 4 [VF] OB
Lol 0,8 6l ) Lobpls 29290 lacans I a5y Sl
gl Glp 1y o laowsl g sjle oo Byby blezsle jo
Silo e w3 LBl ;5 e OIS

CoisS a4 a5 o1 opdle BBl sla g canSs bYs
Jlail g9 og shhaie ;e 4 wyls bl GBole slajlgs
S50 e Jale S 0)ls (S (ol ojlu 5 SBoLe Sl o
&l olesiel Qb 5 conlie Jlail Slsse @l .l 390 cnl o
SBoke 5 2B lie Sl 03,5 sgazme 5 DB a4 SBpLe Jlas]
Nlgse pole OB o aib s plral> P pohe 4
gl 0,5 sl 1y Bl ol 25250 (glacins 5l i
Sl B ozl jo

4 Bl leo Jlasl gl cslio 5 asllS gla g, <)
) e 278 ks slocl s 5 ol b ) 5 B
5 &S ogame Slllas o o)l ke ool 8 olosl jo
J5 s kb, 5o Laid beoaiss Jlasl ,5b conl onds ploxil aie) o]
ol a5 Jo o IV el 005 )5 coypr ok OB ain
Sl g Cowglie Bl 4 i Sl 105 51 LAk LS
Sllllas alul [Y0] was oo 2alS |, GBle amio 3l £ 15
b bolole axio jl 7,15 5 amin 5 S0l sk
75U (el oo galns g, Slegdge Aoz 5l ol las
728 ol QB amio jl gl Gl p amio JBls slatas
amio jl 5 g amio 5l mul [YF] S35 (URM) alas
JB5 ol mlas LSHh Jles 9 5 oad asle slacliybe
s ATV] Wiss o Jeog oo (o258 5k 4 o5 (Sloji>)
Aleos gl dlas GBple b plas (12 slacl alKs ;]
50 VAL amio 5l 2 )15 5 amio J51s S ie sl ) (6,005 ,L
GRS 8l () gl 4 cans (W) (550) SBplee slal Cons
Sdval ol wlas b boble axio | 75 § axio S50

oy~



OVA+ B OYOA dsxio Vv e Jlo VY 0)loud F 093 ¢S ool (lpos suoito & pis

ROk P8 sbaisei ;3 whie gbryeSl .Y Joun

Table 1. Scale Factors in Infilled Frame Specimens
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Table 2. Construction of infilled wall using AAC blocks
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Fig. 4. Determination of mechanical characteristics of the materials: (a) Tensile strength and shear
strength of the AAC blocks; (b) Shear strength of polyurethane glue
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Out-of-plane Bracing System at Top
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Fig. 5. Experimental test set-up: (a) General view, (b) Lateral view, (c) Instrumentation
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Fig. 6. Loading protocol: (a) In-plane; (b) Out-of-plane

‘-(,JLQ g;f 9‘..\;.:‘
Syge 4 03 (S H o‘ wlos Job by 390> 4 a-’l-"t)L.eA Sl

Lgybmﬁdouls L.A ‘5_’0 6)5)40

ST
@l>' 6)‘35 b plal anls &:‘)5‘ b G 30,5 I S
O SoS 5 g wad JolS S 5 cpl Sl (o8 i |
Crow YL a5 g (8l 495 B SBG L Loy 90 5 (6,500

(Y Sy assdly S ol

CINF-0 @405 -y -y -¥
e b 0l a4y Bl Jlasl) CINF-0 wges ialojl 5
FoIVE aids s (1) yia e YIY ploal> 50 (69l b
S (SBod 42T 10 (50 S 5) Bk 5 O (o (Sudlax
LT 108 ail ons 1) ok AN glrale s ol
350l i BT 68 68 gy ()5 b 0 Sl pas )l
24 g Jlasl Soop s lapgin (il Cwnd o

D9 4 odd cdslin ol > lbage Kool oldl slasl gl

oYy

ety (il 5 US3) 13,5 oilas [FA] FEMA 461 s Juiled
Al G AT,k (85 S 5o (sl oS al Sl (5,08 4 (g,l5 L
ol oBaSS ahai g0 o ail atwsl S ol 4 Sl
IS (6 oS amio 3 )5 SIS il s 1) LB 0 el o
xSy sl iz NSL Sl asie 5l )5 L e
SBle (655 o Al o S Ky Lawgs ot S plrals L

35 e cbe B oY
S sy 01 Jloel (53,55 b 035 o S el o

coxYe olol 4 goYd aman SO Lol eolakul

SISk SS9 958 s T ol (mdse slaal S 5l 5 09,5 iy
2bo by ai8) )15 40509, b Billae g 55 50 axio jl 2>
(o =F JS2) [Y0] wys 5 olass o liizes

w4 (Sgyoee SlosSy bwg ould Jloel (s95 Jlaie
oy 4 o0t Jlosl ggy0 b Hblize Llral> 5 Load Cell
503l Sledloly laosls s (s Foslasl LVDT sla jgunies
20,5 0 x5 DATA LOGGER s o0
WNPD «5405 -7 - =¥

b obpbe cass WNPD s amin 5l 2,5 Liolosl



OYA+ U5 OYOA dxio Yoo JL.: MY o)LAm OY 0y9d ;)...S)fol ul)o& L;-.-AA.I.Q(Q :b).u.u

CINF-V

Red ’ In-plan@-ln J‘ZL

CINF-V (v)

BF ()

=
ed Iine: | .n:u-yiliﬁmrgm:ﬁm-::”‘

2 T me 4
| ‘
rmmmmmmm-l
CINF-0 (C)

oielosl AL 55 00wl s lin (jaw bohd) dxiuo 51 2,18 g (058 bahd) asio JA15 &yl Y JSW

Fig. 7. In-plane damage (red lines) and out-of-plane damage (green lines) observed at the end of the test
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Fig. 8. Performance of the V-shaped connectors: (a) tensile corners; (b) compressive corner of infill
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Fig. 10. In-plane lateral load - displacement hysteresis curves and hysteresis envelope curves for the
tested specimens
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Table 3. Comparison of the ratio of in-plane strength of the specimen CINF-V to that of BF and CINF-0
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Fig. 11. Out-of-plane load—displacement hysteresis curves and hysteresis envelope curves for the
tested specimens
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Table 4. Comparison of the ratio of out-of-plane strength of the specimens to that of WNPD

TR s i TOIY s i XY o Sy Lo TA s i N
i P(KN) i P(RN) o P(N) o P(N) =

\ NI \ O/F - \ o/t \ YIA- WNPD
<10 YIAO LANA VA0 «IYY VYO NS LN CINF-0
AN AARN AN AR «IAD A/ VN YIVY CINF-V

QOut-of-plane drift (%)
4

2 6 8 10
1.50 4
- 1.25 4 ‘ -= WNPD —CINF-0 —=CINF-V
:
Q._; 1.00 ',_—_::——I———C————_.
g 0.75 4 N\\\‘—'—_____x
=
2 050 4
=
-4
0.25 4 /’/
0.00 T T T 1
0 15 45 60 75

Out-of-planedisplacement (mm)
"The ratio of out-of-plane strength in the infilled specimens to that of

WNPD at the same drifis

(8 cum] 9 diged) WINPD diges 4y Ldiged doxiuo 3 g, Cuoglilo Camu VY JSW5

Fig. 12. The ratio of out-of-plane strength of the specimens to WNPD (with no previous damage)
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Fig. 13. Stiffness degradation curves for the tested specimens
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Table 5. Comparison of the ratio of stiffness degradation of the specimens to the initial stiffness of BF
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Fig. 14. Energy-dissipating capacity of the specimens: (a) Dissipated hysteretic energy of the specimens at
certain displacements normalized by the peak-to-peak displacement (2A); (b) The ratio of the dissipated
energy of the specimens to BF
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Fig. 15. Comparison of out-of-plane displacement of specimen frames with WNPD in three different
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