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Abstract

In light of the increasing population and the rising demand for housing in Iran, especially in Tehran province,
the necessity for optimizing construction methods is being felt more than ever. This paper evaluates the qualitative
and economic aspects of precast concrete facades in comparison with the traditional washed facade system used
in the mass housing industry in the Vavan area. In this research, precast concrete facades are examined as an
innovative solution that can enhance the quality of buildings while reducing construction time and costs. The
research methodology includes an economic analysis of the precast concrete facades versus the washed facades,
focusing on material costs, installation time, maintenance, and the optimization of the lifecycle of both systems.
Additionally, qualitative issues such as durability, appearance, and the performance of the building facade against
various weather conditions are also explored. To collect data, case studies and field surveys from contractors and
engineers active in this area were utilized. The results indicate that precast concrete facades offer significant
advantages, including reduced construction time, lower execution costs, and improved final building quality. This
system, particularly in mass housing projects in Tehran, has high feasibility and can contribute to optimizing
resource consumption and environmental protection. Finally, this research offers strategies for the broader
implementation of precast concrete facades in the construction industry and emphasizes the importance of shifting
traditional approaches in favor of modern technologies.

Keywords: Mass housing construction, prefabrication, concrete facade, quality assessment, quality
control

Cite this article as: nodeh farahani, R. , afrooz, M. and eslami, A. (2025). Qualitative and Economic Assessment of Precast
Concrete Facades Compared to the Commonwashed Facade System in the Mass Housing Industry in Tehran Province
(Vavan). (e214685). Civil and Project, 7(1), e214685 https://doi.org/10.22034/cpj.2025.502049.1341

ISSN: 2676-511X / Copyright: © 2023 by the authors.

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/

Journal’s Note: CPJ remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

nemesis00700@gmail.Com : Jgtus odims g5 Sy xS o



https://doi.org/10.22034/cpj.2025.502049.1341
mailto:nemesis00700@gmail.com
http://www.cpjournals.com/
https://doi.org/10.22034/cpj.2025.502049.1341
https://portal.issn.org/resource/ISSN/2676-511X
https://creativecommons.org/licenses/by/4.0/

03938 9 ()l o 4
http://www.cpjournals.com/

Ay (o PGNP L anolio o et wuw sl golaidl g 6.9..5 tsgl.g.)’ﬂ
(Q|3|9) O‘)'Q"" ol.‘;.M 3O (w0 S ylwo gl Caiuo o @J)

Y‘s.o){.»a‘ o.:.o‘ ‘T).S),:‘ Sl ype0 ":E\‘SJLM):: 03¢5 Jguw

Dl bl o bl s grais oSils WEhS J S e 035 Skng, - 3l T et i 55551
Slpl ol s «oliass pale ol sodlu! el)'T olBiils sl S e il S a )| ulis 5 -Y
Sl ol «o e olus oy sl alﬂ oBiily )l genS” ] )5 o e ol sl IS (g gzl -V

VFF 0y9,8 ¢ ) u..)b-l )L'."..';Jl @}35\\‘4“ e VO b pdy éﬁ)u’ VF-Y 6o \\":L;)fj)'l_.\ é.l)l;{f\f*\” 8o F :g;‘_él,")o @)ls
oS>

slesis) ilotigs Cygpd (SlnT Ol 4o oist Slnl 0 GFRme b Lo 5 Comar 95, i) dmsil

e b daglio o (1 4P lo iy sloled (golatdl 5 (A5 Db 4 o (ol 058 oo o2 it jlugesle
K Oty o i lagiy (sl (G ol 0 il e Ol dite j0 Ko (glwog] Cxio yo gl At (slei
szete baglaizlo CodS Jlidl 4 ccdle slodi o 5 loj 2ol b Wi oo 457 Cosd 428,57 )15 (o) 0 0,50 57,10,
i Gloj lgo (Glod 1o sy pp 4 U Cens] At (Slod 5 (i Al (sl (golatd] flo ol Gz g, 0948
olezlo slas o, floc 5 polb plyo ol (S Jiluo i izra 3jl0p o0 e 50 12 yoe 452 (5 jlodivgs 5 5,10
Oy jl il sl s plai 5 (69,50 Slalllao j1 ool 5oz sl 9l co (s 0 sid ilizo o5z Lyl il o
oz il omsi bl sllzo b ity il ey slas 45 uns o 5L gty el o oolizs] 5550 syl o lad s lockigo 5
sloofan o posats plu Gl Sl dlo GlaiSlo ol CodsS O 5 2] Slody o SralS S lo Gloj el
Ko Gl jf cblis g plio Spas (jludigy 4 Wisioo 5 00 (Vb (22l bl T 0 Ko (5 jlwos]
w20 o &)/ jlogcsle Caio jo b dilo iy (slolad oo, S siluooly sl oo (0], iz ol iColys o .S

) 45T s slocs 9l ol ,0 w100, K9, podi Coanl W g

S J oS BaS (U3l (i Glod (gl il iy (xS (G5 lwo gl i gunls’ Wlals’

30


http://www.cpjournals.com/

ol ool 5 3L5 s 138580 5 gt s slal 3 0355 IYA-FA LIV OV FF i 5 oy 4y 5

doddo —

Se @ CetsSh g canlis S 5l Sy sla et 4 Syzlee (il ehagd 5 Camer (LD 0, L ol s o
wxge golail g (S5 slacusgazme 5 (S sl Lo (ol 33l o fondd e @ oo drnwgs Sl oad oo (oulel 2l
9 me Sleogas Sl (So Sl ools Gl ol 5 (g lagts; 6T B0 po) 5 ond S slascsle Caio p lad
038 o il 608 Cusp 5 s sl 2 ke olaisle slecwl Gleitle sled (o Sms oS o 8,5k
55 Dyan p 8 Gaizmen g s Jalge ply 50 ole 5l Cbiliz ( Sy 5 il saule wile (50,Shee Julse oSk
oz 5l anlee a5 wins o s Slalllas aioes ol sl ol S 55> sL(Akbarzadeh, Akbar,2021) .5 oo el 53 1,
Sardroodi, Javad, ) .S e olxul ol sla ol 5 0 oz adly wiln SVeb ;g 5l g cuar VU slaas so
iloads 7l Ol 3Kl Kal, S leicds (ngi 6580955 SO laieas b aBlo iy slaled Ll cpl jo (2017
CokeS g 2] slaane deejsy oloj 2l tie Sl asls e iate sloanT g s (b L el
b 6l ) 5 cole Sluls 2ol el gt 5l osdleas (Amini, Mostafa,2014) sl axsls ojle ol
Sl aes 6lod mie b anglin yo o anslo iy sloles goladl s S o) & i ol oisS o ol )b 55 1,
elolil g 09290 SULG 5l ags (5,15 o o Bawly Gt (pl 10 5510 5 o 5 Glelg adlaie jo S (5 5lwoguil Caio
Ly p3¥ o pSamet g 3l plasns 90 0 chnd 5 D98 LI Julow 4 Glugcl CodsS 35 )0 S5 lap il
5 solazdl gla,lid o S (pol 40 39290 Sl il was gl aas o &l jlugcdle Cuto o Slee sl sl
a5 s b ISal oS lgieay o ansla i slasles 5l esliiad (sUlse Cre 5 sy cdnlllne ] d o lae
0j9> ;0w sla Kal; drwgy 4 Wlgh oo izl b (Banan, Mohammad Reza, 2014) ¢l jlugesle coro
s e Wl gl Gl 53 (S lwogall S J925 50 (K5 A 5 05 SeS pletle slales 12l g (b
Slp Foe lasas Wlgs oo aSl 0 )5 salyr SaS cnlio pllas Gl jo ) SGley 5 Glosigs 4 adas asdlas oyl
Sl lie i sbml Jlis @ Gdiod (nl w090 485 15 4 (s Caio ol jael 5 OIS Sl
9 Ml Ay )3 (6350 A Wlgoe g Sl G5 50 D (S eSS, g 35290 DUl 5l gy (510 o e
wled Wyl sl Caie (0 g 49365 |

Wgd oo ALl (5lwogsl (slaogsn ;5 ohgts SlugtSle 1o (g laghs 5 (S Oy (S S le iy slales

Awd oS > 0 G pudy ban e alS 5 coaS (il d >l ley ralS aile ola Shg Jbleas bales g45 oyl
S lasliwl sl lrs 4y wilaiusles a5 aid S g0 balad cpl coal g 0l (6509555 10 (g0l S iy sl drd Wiz o
Lyl ol 5o Ceoglin a4 g3 oo Ll ol aloz 5105 jls (g0l sblye oo aislu o sloles ol cavs laglasle
Ol sl eslaiwl cyiomen 105 o Lil gaite la >l )b Gl ioren 5 D)l g lae ol o el s Ble ‘@Iﬁm%j
ool a8 aies oo lid Sldllas 1 B 068 (5l S slaan o JialS 5 GleiSle dite yes (]38l g Wilgi o Lol
aS ads sboles a5l (6 o S (Sl lalhs galS § SYL coas o @ i sl by, b aslie jo ol
Sl 050 ol bl lhls wigd oo Al s Ll giluglesle Cais jo ml) ooy, 5l S Gleea
28 o)l il o,oll 555 5 (ol wizpen 5 SSlo adyl Jolie po il falS sleanie 4 olgioe Llie (ol alex
e bl ol o ng.:dowT 5 i (6,105 @ 5L ale @ )ls 0529 i emlie (]l (Rahimi, Toraj,2022)
slanie mals 5 ol Gl uals s @ wlsh oo YL adgl anjo 0s2 gl oy aislo i sles (golaidl i
SN S5 sleane o wes oo lis Sliind (S Sk sileogsl slaojsn sl a3rongsie SlanS (s IS
aid i sl eiS 5l gloas o dladlipn s jo il ciw gpivas Sy Saeadly jo Wiy oo bales g5 ol (LCC)

31



ol ool 5 3L5 s 138580 5 gt s slal 3 0355 IYA-FA LIV OV FF i 5 oy 4y 5

olyen & 5 |, e gl 5 wilos,S oolitl (ilugleislo jo i aiblo i sbales 5l Gaday Bew 5 LT asle
clanie da jenS ol 0 I sleolen 3l g ks ;o (Jlolgicas (Ghorbankhani, Amir Hossein, 2024) .ailails
Wby (o2 (IS rgbots el wBlogagy (S Slaghy) 4 Cole SudS g 4Bl alS (2 B b 4 L2l ol
Sl p3Y aiid 095 ol Colre g Llie (glpls aid (glas g i Al yion (sled pinaws 90 42 4 B0 o lid s
4235 o2 B 02310 a9 (nl FBaes (o n 4 Old bl olaiBl g (oodlBl (Ll ol Ll sl

ogb lolis ogul 65lupleislo sl

sl slales (b0 -

@l g g sloles Gl 50l S plie jo Glugesle Cais o g Sl SO Glsea i aSle i slales

5 Sy sor & bl (nl (&S Db Wed oo (Brme bpleiSle S 5 CoheS Sguge jshaiedy il (slos wibe

ssbiteds Gl l 23lop o ceal (G2, 5 canBle (ulid ola) ()l iz il laaie; ;o ol o Slee
S5 sn Aol digs 15 00 (8l o laolyriy &1l 5 bagins (sl gl 5 Llye lolis

plgs 9 sl b)Y

Vgons lalas £33 cnl sl anme Jalge ol 5 bap plys 5 (5 ol st sl slales po slo s 51 (o

oolita] il pglin Lo Bl peris g eli] el alaz 3l cilihn (som Ll ol 0 45 wigd e at5l YU CoiaST, ity 5
Bl 1) 5% 6)lneS 5l 5 g wadee el ) Gley Job )3 (Fawws 9 55 sbml Jleo i@llas g4 cnl
5 0l Jae Vb ol ghyd 5 SeilKe slasl il o 5,00 ol ol 45 wmd e ol slajstale)] gl il e

S Jos 2ol sl ol b a3l s (Sl pln s e dre Gloiea
S 3 il gangle-T-Y

5o Wiy oo bles (pl igd oo b oYL Sao 5 Sy an@Ele s LB L Ysare e aslo iy slales

AW als 4 wlgi oo aige sled (2hb 5 conlivo slge Sl o IS ) ebbay ol 85 sl 65,50 Grae als

Qs yialS as o Ve B (6550 BT e willed oo bales cpl 4 a8 o Lt 418 T a0 sl oL 5,1 i SST (55,5
Sy e Sl sl Spll o sl g Sgo (Sogdl mals cel lale (ol calio Sgo son@le (uizen

5 0dgi (5,5l yo ] slecd s b ‘c,w;LmQ'l u_wwa_;L\.,) il o sloled 28 u,-.’l-.’.})‘ oo Sloras> 5! Gi,
sl oo pal 31, Al b Sl S Weh adgr alisee slag b g SISl 4 wiles oo (S aS Lo iy slales ( >k
ol 50,5 oy geite (o Sla oSS rizen g il SlagSIl g LSS, L aislo i &g aily oo lales ol
S (Hhb bt sl b gaie 5 ols Cugal glaglexsle a5 sas e | GGl ool ollens 4 b S
(Moutassem & Mohamad,2024)

Cilo oy Gl g caai 53 g F-Y

SIS b 5 Wisd go 03lel 5 g Al ) mries jsbo & balod (125 0055 (o0 D50 (i slabed 51 gy Sl
ldje 3 (p9xadye g 0jgn Oy (Rl & Wlgoo Sy ool W)l al sl 65 loj 45 slugele e o
S SaS

32



l.bd.n).b u».blS 9 Oégﬂsébﬂ.’iﬁ‘—&—“

g eSle ploy 2als b ogd oo 5 o] (solatdl glaasia pu)p Jols ailo i slaled (a5 03, e o
ool aiil Ll 5 B aiesanng Gl eoladl slag ;3 aile o laled (pl (6l sloas o als uen
stz 5 M 8 I e (6 p90 e I3l A0 Sl iS5 1 0l (slong armnl (s jluogl (sloog 2 5 gt (g
OS5l yonily gloegsy )0 (i aiSlube sled gzl 5l ligas N JSS 0 0K e5s IS (6 sl05m
2,5 Sl conliv

(rabin group, 2023) ¢S (g 3lwasd poaidy sojg y yo ooy il iy slod (5121 51 (Gldiged ) JSCi
ancds gy glod b 5,1-F

Gl 0 g ol 6“”«;3-.’.3 Jdo a8 ..\J‘sa Slod 4 slegasle Caro (o @l Gl 5l (SO ais sl
o g uoL’>- G‘La.a 9 é‘yo )| oolaw! :\.Ia...uljd.a (5’5)'“" 6Lo..: p—a—m—a—w Q"‘ .b)..fdn )‘)5 o.bl.é.';.,..:‘.b)}a ‘S’LQ-ADLAAJ LSLQ°)5)" )|
SUItabIIIty 9 @‘)ls )‘ S J)é a Ju‘ysn L)T 69"5 g;’l'.’.))‘ 9 )y as J)b ‘5)L~m.: wl.vu: 9 L").A ‘uol.> ‘5").>‘ 6[@09.;...:

Dgd i aliZe glaolsy 5o ]

bl g ol s She-)-F

Bl Sins 5 o S 5 31 Yaane aled il el ] o lyb 10 95 5 6yt (s s slas ool (sllo ala 5|
5 Pl ltdl b it slod gl 35800 Sz g oo SlagSl oy 4 e 093 (nl &S Wsd oo aiSle i
0390 & Comed (s ol » (e 13l 5 wisu e Ll 4 (LolB Cugr Wlie (s pa Soliz ol (S8
ol g ble il Basly ()l 5 (S9Sn laojgn )o pgatd aind slod aS 29h o Sl ln Sy (nl Bk axsls

Solwl g (&8 oo Slos-Y-F

5! ywwﬁ?&l‘ D58 0 )18 sy 9590 Q1sézc5ggflﬁ})‘ 2@l Jele SO plgreds annd gles (80 See
sl 5l Sl cuaS it sbhdns cw) p sl a5 oald LSS egias S b ol oS (o pe
)._»‘).j ) d"‘}“gf[‘“u‘.’.‘ 49-;‘ R ws.‘a)sul)l) 039.944. (59> JaA‘J.w ﬁ‘).g ) wl.».d ngM pos FEVIWVY &SL‘” S odes

Job 55 Sy et b S olml crge sl 5 Cugh) ©izr wjlpe (S o Ll il pslie (Sl bl § a0

g0 (loj

33



el sedlal 5 3L 0 539,80 5 gy Sl 0383 TA-FA (Y VF+F wo3s s 5 olpes 525

by 32 9 cuai iyl ,3-Y-F

s sjlwoslel dlox 5l silisee Jol e ol ol pl sl oYL &)les 5 paasss wioils Logos aads (slos oo

slales b aslio )5 7S ange b )3 piacw (nl 42 ST ol laaloSen (313,13 Coles o 5 gl Y 1=

cogdledy .ably ails of por 4y |y (5 Faiagd sbaas 1o Wlgh so (5l g i gy yale IS (65, 4y 5L Lol ol as b iy
cl Gl S s Wl oo e 5 (650K o e S g0 laled (pl j3 S 5L (S wsile (Wi oS S

Sy 9ol gule-F-F

Ble 355535 it s o5 o3 el ezl sainmle 5 551 Bl o heS i) e otz § S
las jloolaiul 0,5 )13 )...,lsu:u Gule CoaS Cul Sew ol oolatwl pllas go5 4 U (s Hollas 1>
Sl jo 385 55,40l SO oplply il atils Sgo Sodl el o 4o b )...sL Qg oo o Ble Coolsly
S SISl ool 5l cblas ol Jlss 4 g atad les ganle CuiS g @ Wiy oo b sloogds ¢ pdlas
(Rosana,2022)

e Job g (5 laeSS-0-F

Lo 95 ol 0,8 1,8 45530 90 s (2l S 2b3,] 50 Wb a5 cl sias sla il 51 S atecd sles (5,laeSS
Lyl b g cugl,y don ;.:511 asbe lelge cpmizmon .Canl 055 5 Slos 5 olo) Lads> gl (6,5 i 5 plate (5,105 i3l
@ dzgi g CBS W (S92 bulys b diblie joansl axils atad sled yee Job g cuinS p e b wlg e o
@l sl szl 5l gl ¥ S5 5o siley Blas e ]y Ly laaiyse g lacaml (liee Wl oo (6l sl 8
(F. Stazim,2025) .s S walys sanlive |y \Ses (g jluogesl slaods s 45 drnds

(\f""c"_,lg'g— 69290 05932) (ySmn & sbwogs! ‘slboj,)% 39 Ay G'?.‘) Sloi sl 5l glaiges .Y Sl

S (Glod g il gy Slod sl slaai 32 p Jolge dylio -0

34



ol ool 5 3L5 s 138580 5 gt s slal 3 0355 IYA-FA LIV OV FF i 5 oy 4y 5

003 oS 5 a3 olpmm 3B et lo s Slae 5 (b s solS polie 51 (S g ozl slales

D] el Cario 5 ogaire 43T 9 lateds Aians slas 5 4l iy slaslas a3l sla L o il slugclu

g >l anl g o e oS a4 Blg o o] solamdl anslie e g4 g0 ol cilisee sla S5y waxgil .aloads
Al Ales A1y et 1 S5 2 2l ] glhan e o Se Jelse &l 4 o ) Joaz j0 i SeST 2

Ay g 4L iy sl (ol p2l sLrads 32 )0 50 Jolge duslilo) Jguor

s o il i slos 2 g0 | Aoy

W ol gloas jok 2P AR b g Jpae (ko g
. PR ERRAE Sl Sk ol 5 S5 S 5o Jpara cilup | SRR |
b sl b oy g sale SIS (69,0 aiejl

Syorss 5 Mo ol gllas poiiens (sladiyso # D1 gl leslitel o & e

oi9n Jome 4 adsl wllas Jaig Jo> aja talS
Lo slyz! e 58l (039 S anje (2olS) cual yloy ralSs sloas o

@zl e e s9zgi il abogia s 4 jolol ceai oloy 9 s

Sleoni 5 () el pylie (slaas jos las @V coteS s & (65l 4 a8 s sloan ;e v

I3 (Fogll g, il 5 Cungliia alS o Jalse 5 Gala b plp 50 Vb Suoglion SIS

So90r% £

olej b 8 il S 5 g llae d Kht | Jge 5 il S b slacshslsiS Sl olitute »
Sy

Qg oo a5 aiwd cubie g Llse slylo Lo g5 90 p2 a5 aoo oo oyl At sled g aBlo iy sbales (soladl anslis

olamdl a5 (5 IS 4 oS L 5 a8 coai (sloanja Lo 0 S lo i slales )R8 b 03, JS sloanja
L el (b (Sl s o baamie sloceols 5 gl b ad glod (blis )5 wnlpe Glooa il
b sl Les 95 50 ool oom Dl (IS 9 010 (55055 5 i (sl (S5 sloats 3 @ 5L Vg Lol S o a5
Ol 5o wlgiee Gludiges 5 plaasiin L ojgline 09h plnil Lo o (dasoe Jalge 5 az g 039 (o> lajls (58,5 ki )0

Y% Sl PUUNEY IR ETE NS @Iﬂ S i
(038 QL) Glaly poes 3o (g 3lwogsl (69550 05933 (ow)y -7

O (6 5lwogul (goosg 5l 8L jo Dledbl 5l oolawl b sy 9,90 £9090 380 o5, Cua il dslol jo
Sl o Slhad b L (gl 50 9 ¥ Jgoo b atecd (slod (sl 0l S8 & g0 (g5 o0 caiB Lo ion (sled Oladad c5 L

Dged dxxl 0 ¥ ooz @

(0lsl) ol 5 oyl (g 3Lwogadl 3 1 Saly Sy 50 Aty (slod Cnd LT Y Jgor

I cwd 30 el S 30 dlao cwod : ' i
3o o>y | g T3
(Juy (Juy) @y | (Jby) @05

VAYYOFY. - IRZRPEE LIRS OVY | mjarie | oS job 4 polaw als ool o ! | )

L 4l ands oloww ly=
VAFVAYY o - - o oo o Verrore | OVY | gyeyie 9o & Tohe o oS e Y

S5

RARRSERES Verrvenes - WA | sk e wds glos Slaeld gl ¥

AR ZL R PP IR Forerinns Vool | mpope | o250 ohpon & sughs jous > (gl ¥

35




ol ool 5 3L5 s 138580 5 gt s slal 3 0355 IYA-FA LIV OV FF i 5 oy 4y 5

a‘ 4 Lha X [EER 8 uLw 3
R AT Forvniees AVO- e - - 19 S e R ke >
el o 4 5 Gl o oS

L3 clo ety 4 4o g (65 lowes sl
DAYDS e = Ve e . Y| sk e SRRSO |
szl sled o 0ty 513 oo o

oo etz 4] 5 Wi 2]y (o gl
WY Py lcao0c0 00 AFV.e -+ A | b e SRS T o e T v
JAS o o

S geles g (oo b JouaiS (o5 uils (51,2
| ol & b g
YYOSOAS- - Yoo oogonn AFYeo oo AY Jobo j3e Sl o6 B g ol ot 4 i @S .

BRUSPUIE <INV JOS RGN WS I 5

Je5

9 s (S0 zolw (59, o il sl

FYY.AATS- - Aeverss YA+ooo e Foo | qoyerie .
23 gohaw g gt

Sloslaiwl b ol glas (025 ol 51,2

@ oy 90 Ko ¢ s oy
Ver QY Yo vogeen Yoo eoaovs A AR fa Sae R ) ) T \-
S8 sl pledil 4 olal jo a4 9 IS5

o sk 4

WYaAa- ) yfay. - S o> AR

BRI B S G VY

NIVZARY 2l e po sl oo n cnl )0 aad slod lzl sl Olime 398 Jsoa 0 00l 250 Hlee @llae

Silwogsl slaose s 1o oolatuls ge oxBly gy 5l Jeaz ol laosls ZlZiul glp Conl sl 4 p3Y 09 wale> L,
tl....:‘) Oy 50 a5 Cowl 009 Los (omimnipad L';{‘)'?‘ o._aLS).> 4\.>4\.>5.’L> IVES W 6)"3 9 C)La(_g.') 6[.0.\_;,7;:: )\ Coud ’D)'L’.'l.w‘ J,aL..a
Szl an;e gwypm s delol jo a4 0l sales Les lil 51 Gy Gl Cand el o Balod cpl S0 iol3El ogdle

IR M‘”‘P alo i glad o oo yie 4B

(o1919) Ol 348 ¢yl (g 3Lwogail 039y 31 S'gls <y 50 At luw sheny (Lo Cuod 3IGT Y Jgo

(L) & ) Sloxpdgs 83,
oo )\ Tore 2o yo e Lo oo aslo iy aslad \
Ybeearee rre | (ke 2 50 p85lS 0) sile »j ellas \
Vehe oo & S3be 2 9 el & 2| ¥
(N7 P JS ge

)445‘_;9).»44&)M‘ﬂ‘w|owbwwuuuéy)w‘uapbvJjb)éowﬁ‘)‘mﬂbi)éwm
50 denlie bl (5l luSs wam gl jo gamaieg g Jo A3 rioed g Cowl odis 48,5 a5 0 (6505, Oyl
el 038,55 3Ll a5l iy sled (s ;3 o &) slacaesd 4 o 0l

(01919) ol R Ll (53 Lwoguil 039 1 31 Sols S 58 atwcds Glod g aiSlw iy sbs g1y2] loj amlin ¥ Jou

36




ol ool 5 3L5 s 138580 5 gt s slal 3 0355 IYA-FA LIV OV FF i 5 oy 4y 5

(o) &5 59, o 00,55 Lwgie Slousgs @,

VOe-\ - wslo i sl )

\o=\fe s gl Y

oS o9 ealy8 waxgl LS Ll d 50 Eoud g0 sles i 90 955 lawgio (lie awslio gz T oo 50
ol 0003 )5 (e s3le )59, Ko 0 2l Sl 9,51 (e las

S S dxis -V

P IB bl mly and Glod lapinrn 4 Cod (g a3l iy slalas jlosliiul a5 ol las 3odoS 0l
13 sy 4 Wl salyr] sloanie Gals g cole ol als b amsle i slos wooladl L 5 gl o ls
slaanse 1al5 crge 093 45 0)l0 (eSS @ 5li izmen L g5 (pl ST S plie (siluaig 5 ey o
e gz Lalyd ply 5 pleisle o 3,Slee 5 plso 55 s BB Sy (oS 4o o LB 0gd e Sonently
N5 6Vl Caslie 5l les g Zugb; Jie Slng 552 5 (sl Jolss ar S (S S lo iy sled ol onalive
dos g95 (nl ggito g (pe palbay azxgi b opizmen a3 o0 (lBN ) lapleislo jae Job g CudeS i inla 5 ol
sogn > pgata b Shy (nl Sl pal S SeSus Gbaoisn ;o i i 2l s Seele obml colB
sl )53 (Slos Srmnl Sl e T S el 5 Comaz (193855, Sl el sbiteds (I ) Sas (5 less
St 4 (Sily ol 5 (i a3l laled jod S giluwosly sl p3¥ slocslon) G «eles
be Slatinliw dioils il Coldee sl 09wl o (nl 0 Shee Sgute L) )3 5550 o GlugiSle i
(SIS s5bas een (T Cale lasis) 5 i g3 cnl sblie b i old] Baal oSl 5 Glodige @lp (o254l 5
5 S5e slan S leea 1) o e loin slas 5 3l wST Sl o i (sl Sug; 55 JsoS 95 2 Beiod ol
s 5V gyl A3 4 azgi b paimad S o Byme g5 bl 58 S (55lsogsl Caaio o] (gl wel IS
008 2 oles 3 Ol b e a8 ool (T 0aisS ol Bkt (nl 50 00 el A slod 4y S a3l oy slod
ool sl eslaiwl 1 ogy awles S log awe yo ai b i (gled oals pled slee 5l i degemre Ho aid sles 1,2
Dy aolys o ST 5550 ozl YL anse (1185 Hlas o b e

)l 35wlpn

syl ey o ) dlse Qlfa.;_w.isj o> (Sigmdd 9 ()N L aS S Al sude OS5 0w adS 5 cl a3Y
Dged (S10,a8 g ST wisged 5,b Siegh (pl CudS g 2o

el sats lo o g g gl o)l igS

37



. C}'ff‘" ’Ls")L“"ﬁ .)L.i),e,o ,)'5)él s Js.w) ,&L&bl)é 0393 IYA-YA (V)Y Af ¥ 039, 9 Ql).o_c 4 i

&=y

Rahimi, Toraj and Akbarzadeh, Akbar, 2022, Production, Construction, and Execution of Facades
for High-Rise Buildings with Precast Concrete Elements Reinforced with Glass Fibers with a Focus on
Industrialization and Speed of Execution, Sixth International Conference on Applied Research in
Science and Engineering. Persian.

Rahimi, Toraj and Akbarzadeh, Akbar, 2021, Examination of the Implementation of Facades for
High-Rise Buildings with Precast Concrete Elements Reinforced with Glass Fibers from a Resilience
Perspective in the Construction Industry, Sixth International Conference on Research in Science and
Engineering and Third International Congress on Civil Engineering, Architecture, and Urban Planning
in Asia. Persian.

Kazemi, Mehrnoush and Haghighat Naser Sardroodi, Javad, 2017, The effect of local materials on
facade construction, high-rise buildings in cold and dry climate (case study, Tabriz city) , National
Conference on Research and Development in Civil Engineering, Architecture and Modern Urban
Planning, Tehran. Persian.

Qoreshwandi, Reza and Amini, Mostafa, 2014, Investigation of wall-to-wall connections in
prefabricated concrete buildings, 11th International Conference on Civil Engineering, Architecture and
Urban Planning, Tehran. Persian.

Kokbayan, Yahya and Ghorbankhani, Amir Hossein, 2024, Investigation of the precast concrete process
in the field of school construction in Iran, based on existing case studies, Fourth International
Conference on Creative Achievements in Architecture, Urban Planning, Civil Engineering and
Environment in Sustainable Development of the Middle East, Mashhad. Persian.

Hosseini, Seyyed Amir and Banan, Mohammad Reza, 2014, A review of seismic beam-to-column
connections in prefabricated concrete structures, 14th National Civil Engineering Congress, Zanjan.
Persian.

Https://robinepc.ir. (Persian-site).

Fayez Moutassem & Mohamad Kharseh. (2024) Sustainability-driven model for predicting compressive
strength in concrete structures. Cogent Engineering 11:1

Rosana W.M. Wong, Becky P.Y. L00,(2022,Sustainability implications of using precast concrete in
construction: An in-depth project-level analysis spanning two decades,Journal of Cleaner
Production,Volume 378

S. Summa, E. Tomassoni, F. Marchione, C. Di Perna, F. Stazi, (2025)Sustainable fagade design:
Prototyping and evaluating self-shading and flat modules for thermal performance and environmental
impact,Journal of Building Engineering,Volume 99

38



