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Purpose and subject: Concrete is one of the most widely materials used in construction projects, whose technology is
very broad and includes various specialties. On the other hand, the importance of construction projects in various
areas of the national economy and industry of the country is undeniable, and since these types of projects are
inherently risky, in the present research, the risks of not using advanced concrete in these projects are investigated
and value engineering is used to reduce their effects.

Methodology: For this purpose, in the framework of the proposed method, first, the risks caused by not using
advanced concrete in construction projects were extracted according to the opinion of experts and specialists in this
field and confirmed using statistical methods. Then the relevant risks were prioritized and ranked using value
engineering.

Conclusion: The results showed that the three risks that have the highest priority are: customer dissatisfaction,
reduced price and lack of resistance to earthquakes. At the end, suggestions were made to reduce these risks.

Keywords: Value Engineering, Risk Management, Advanced Concrete, Construction Project.

Cite this article as: Khazei, D. (2023). Application of Value Engineering in Reducing the Effects of Risks of not
using Advanced Concrete in Construction Projects. Civil and Project, 5(5), 55-69
https://doi.org/10.22034/cpj.2023.405068.1213

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.
*Corresponding author E-mail address: khazeidariush@gmail.com



https://doi.org/10.22034/cpj.2023.405068.1213
https://doi.org/10.22034/cpj.2023.405068.1213
https://portal.issn.org/resource/ISSN/2676-511X
https://creativecommons.org/licenses/by/4.0/
mailto:khazeidariush@gmail.com
http://www.cpjournals.com/

L)Zﬁ)l') ‘Wb [ #3-00 (O NF-Y 039y 9 u‘/,.o.c LYgS]
https://doi.org/10.22034/cpj.2023.405068.1213

|"" g 05908 9 Ol e Ay s

: ) http://www.cpjournals.com/

20 4 picy P (65 ) Bupae LSy ) I ST s 50 (o))l (pwidge 8 )18
o lw groje

*) e s
‘5&0[} ,_,ug.w‘é

R o . . #)

AR YA AR HINEST TR S8 GV & SEISJURVIETR AL B QEVCINS SRR G S EIFAR S I RYESR & R PR S

TN 1

ol 5 g Sl ol G590555 o5 ol c b glaofgyy 50 oolitl 0)50 pllas cn o )55 5 (S (2 ggose § San
5 e o slamdl Gl glooje 5 SSLe 5 e slooiyy omsl (b ]l eytie slomas
O G5 Spae Sl ) ol it 0 Wil oo olpen Sy b Liale Wojgn £o5 nl a5 Ll 5l g ol SISO LB 2
el azdy SIS gl IS palS jslateds bl (e 5 00 gy W0Ss ol 50 azd sty

Sloolsn yd 4 i slagh 65 epae 5l (A6 slacSius ) Tatl cgoleiing (g, wozilr 5o sskaie ul sl i mlidi s,
Sty s i At (5, e] (sl 51 ooliial b 5 0t il 5 ol laaiiie s oLolid IS a5 b 2L
Iy Coglgl o ytion a5 (Sag ;) aw a5 ols lid jiogh zlibaiod saiuad, 9 sainlaglsl (b3l (owaige 5l eolatuwl b abogs o
ol el ke 4 (glolerian L o Al nly o Cuglispas g salplel Cuad falS (g i (L)L lWIG e il
REPURTNEIN

(eoadls’ wlods’

ool 0)5).: A8 ,.m.u U"’ su_im.l) wj.:d.a ‘L)“))‘ (eI

khazeidariush@gmail.com: gt odies g5 g xSl Syt

56


https://doi.org/10.22034/cpj.2023.405068.1213
http://www.cpjournals.com/

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

doddo ()

o ) Sl i ol Sl Sz wog ean] o Ll ol calu slaos 5o allas (i pacy 5 (S (5 03954
Csllas DelS 0¥gh jolii wllae ol b anslio ;o o1 (38 5 (solamdl Gl 5 Lolis g adye (96 (cim 3l ilsd b Bollas
5 hee Ll Sl ) asl el Sie 35l pezadpe 5l ks gl eslitul @llae ple boasglie o o)l
aop syl o a5 wmoe Lo a1 g cnl o s 08 5 Slge ple Sl g 95 ablise wieoge S (e jlame
Ngdigo Slgi 0jg el a5 o5 wales mllas Sl 5 Jhes Bl 5 el )| wueglie [l 5l igdi oo adgi a5 (Y gaxe
OF Gl g snoklas)

Sows & b cplply g vl LS YL p 5 5l 955l 5505 0 le g cobe (e Glahy, o al @ azg L
9 Syl (3ly ol 4 litws oS Sul osls L (Sl w05 ES > 5585 )3 (g las b le g cSle
wily mlio Siales Sy poe g coslio 03188 2905 ()2l (IS Bua ()T Cesliw b g el pple bond eSLe
S w98 SLasTleSS Sl eolitul 5 (Al o oS 35d (00 i (F95 jle g SSle Sundy (cwyp b Sl s
lieblose dagsglis wiskul I solizulpae L¥o 5l Ko ool ools plazsl ags 4 |, ,5iS o sle 5 cile 5l Sul
S sl glaissn 5 e (b slbdaiuie & osSilsx o lasislsiSs ol 5l solitl 1o bled IS o o iS asle e
g Bt cpl 5l oolatuwl saws Jdo 4y Ll waisiis Sl S Glils cuaS 5 anie g by dsie jo ax F (CSle i
5 S 38 o0 48 LIS ale s 5 Olysbie (L0l (OLleB )8 JLB1 5550 T Cilsz (ooled o aie (T aay
Sl g (B 0)ls ol Coeal pleitle (g3l ln 7R S35 )0 (g 5ysld A Ll ol 5o (VTAT 3l
5| S gllas 5 olgo glail 51 oolitl pgate Slaislo s gloig,slis 51 soliil il colizul LB a5 e slas sl
oIy bagletsbe (Sibo iy 5 (siloSim Sujome b inplialish 5 Gl dacejonels o Sew slagiy glgil ale
Contl e Slaitle (g sloisysld 3l opeSore Bl ailice a5 sy o glojle clapiams Caoslia
Sao dxwgs 9 (59l sl )l g osliiul g 5985 Sl A 4 Az by SeS wles Lulpd o asly ol Jlo 95 slosllzsd
AT (Sho g 1y (ooe)) wled oo Slml ) colo Caio )3 (ngs S )3l 5l (65500 902 il 9 2 Lo

b s Sl St b ke ey B30 £ Sgo )5 4 el (asladl £85I Sen Sny b ol S
ol Gleaely e asis JB slbowely o mls 5 gasine Jle b baaasg b bolag, cpl 51 S s 0,105
sl S stinl Golul 5 (YN () San 5 | JsKae) il o fige wogne deld 5 CordsS iy 3d cyle) o Logiions Lok,
5 ol Sy ool b 50 sl oMbl sgma 5l sl & lee Canbabone 5 0t o Capxbaipoe | glinsds Sy, FO- - )
S g8y Jlanal ply a5 955 00 eoliial Sloj psehe (al 5 i 3,510 BB ey Ysane o] Cilse 5 Jlazal sl

slocawl (it g @olgs wasile JI5 50 Ggllasl Blast cyols &, Gl 51 casl @ile Sian;y 9,00l 0,5 obj,l Ty ey

1 Risk
2 Miguel

57


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

sbaolgy 585 (VA7 goek 5 (sork) 00 13 0350 53, 2 Wlgin 5 )8 (o3 3l &) Jlio] &S aens o Jle
3 sl Gloz Jold aklgs oo 039 SlaSian; g 2BL w03y p ania b sanpley p 1) plaosly Wig oo (ol s
Wign S Swm) delzw will (2 S e Jeloe 4 (Soaly boojon herd g Senyol Copoe dlex
lolis a5 slacSin ) 5l Wlo e asin g polae oSy sl ol jo 0,00 5925 bojg p pled jo a5 cewl Soahdpac
B &S placSs 5l il pslasli 5 pastial slacSay; 5 0,5 (550,000 o sy Olgise 5 Wload Jolow 5 4520
Cgaie 059 p Sl WS Olyied &S ol 5 Sl 0jgn Suldge ln Gaaed S daplejle Sl st S e
@ aete plojle a5l oY gycnlil aidl Jolb jo oSty (R pdy ol b a5 Wigh oo aiBpdy (Sipe )3 Nigdis
g pde 585 polic Sl (S olaiedr oay Sy e VTR () 1K0n 5 (candlp) 2l 0595 el 53 Sy o pote
Sjan gtre Sonde slagby; 5l (Ko plyeds 55 )] (wiiie S oo Wl (ailpen (AE 0595 S 15 059 Sl
el ol jo bl e cdlae oyl (bsS el glaogsp jo oyl soliiuwl 4 ,m aS ggmias el 05,5 Culi ) 545 LUles
> alis Gl sl as 518 (2B g B Gl Raegh azg S)se (0] (et 5 Sy Capide () 59 34U
S99 4 b))l (ol g Stay Su e B2l S canlis gl il 0395 851 I B) ples o5 Slaal g e LSl
3550 St G995 99 Ol Gl st il slagtashy 55 (o) 55 (nl B sl oY sla e d5zs o @ ol oaal
Gl a2 E) e SlacSm; 0595 o 50 ol s ()b sl alesls 20 15 wlgd cnl Sl (piSu ST e AS S92 4 00 Az g
plos 51 81 508 (29w s 395000 O 5l 03an 5] A 53 5 9B os 039 n Sz eS S 9l 5 OlF cage Sl
23500 Job 55 (Ve o F 1 )58 5 Coal) 03l ol wsllae (35 35ad STa sl s, ol w0sd oLzl i o5s n (slaSay,
Slacus b (nl Sl (Ko &5 5] GlPl Co placeableas 5 o d ojgn oS, 5 )18 olen 4 plaSin,
S SESS g9 (nl sl Bas (og (S egdledy ()] g Sy (Swgn widlS JolsS jo 55 slacSan; b 8551 Gl
@ azgl 5 SeSS g0 ol plejer (6550 Cqz ebue glate) 5 i Sl el bo)lisle jo alid 5 efey b5 Gl
ol 025 gliael g 035 o550 s eylaiicsd oy, S (VYAA (o, Sed 5 Bolodarms o) Cansl osds oay Jsb 5o la]

AT+ el 5 59) wigdh (o 55 05 iliee (sl Sondgn )5 35 5 Sy slaaly L 3
sl el T3 ke g gt 03,5 Sl 395 IS 3 Shos () 5 () A 53 oS Il n et 51 (S
ool 55 cule) o g Cgllan L 1) I8 slasls oS sl 3,515 o labl BB sz o anip Bro iy, 05
5 95 o Bls)l ol el Sjle o3l (IS jeb 4 anze wuinS oS lailole ] (ol adlhe a5 oS e
5 Obey «end 5 S50 lse? Jlire Lawgs mlie 5 €5t (55, Sas Slaainlgsy jlias alwy 43,515 &5 oo cailie
o S Ly 45 el atepllss a3 Sy Uiyl amlibbs, isd e 6ySo)ail €055 o] el gly sl oyee ..

Capde g (owdige (wlal (3025 o )1)8 ooliiul 5,50 lao SIS o 3,k 5l 059, SO (03] Cugll S paastois

1 Risk Management
2 Emmitt & Gorse

3 Weatherhead

4 Value Engineering

58


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

ol Casd 4 (pliws lp sesrde b oad (s)zsb Cwad bojen S sl )] (emliB by, Sl eslitul (g (43
w85 G o590 by Joaze S50 ()] deme 5 il Sl 45 Sl Sletinn 5 (2955 69,509, (05 (e 90!
o,Lsl AYAY) S g lpay coumy Budodd @ lgf oo Wloads plxil e ol jo 3l Gl Lo o a5 Al Claboy ales
OLSes 5 g3gaie Wlosls S8 oy n 3550 [; Ol ilucSe sl G 3RS 50 (g slas ld A &S 55
OYAF) opgpads g SB,5 lools ploxil 4 jeaids slaglazle cole o canlio o0 sloring bl jo simgh (VYAY)
Gl 4y 055 o ;0 (WWAY) () en 5 Bolo ailos S cwy 1) Hleisls oo ;o (g8 slos,glid i 05 Guiod jo
Di9re ewin & SRy 0 (VAT Sll g Sluls wliloy Slhee sloojgy 0 S Cupae g 5] (st
L) (\V"(a) d)La.:‘ 9 oé‘)w‘ xlwlo).: L)—‘ @5)4 B QLA.OLMJ (e L)LA)LAAJ U....o.: 9 Colw U”}" (_gLQ‘_g)sLﬁ )l oolawl
4 (WW0) celox ali g sl SilaSlo a5 5 Jo> j0 oLlS Sgmpn cgm gy Cupde g (5] (g 0,5 oo
OHer 5 Bl >l LSy wlasls oyl 50 5l g ol Cato j0 (g 5,908 SO Glereds e oy 5l soliiwl ()
OY9) Lan g Sloj sl 059, canslls Jlislo 5l oolanl b aislo s o sbojle Sg;) o pae 4 (VWA0)
ilod S (b (Slree slaojgn (1)) (ewiige ilwesly )3 551 Larme )3 S Cupie TN Hohiew o9zl
Alailsy Sleisle bosg, Solgx rals jelaieds (03] cwdige § Sy Copoe $al 4 (VFAF) sodos 5 sl
als o ol 18U 5 Gleitle (e slag,sld l soliiul cwyp 4 093 Limgh 40 (VYAP) olads [l g Siuaxlys
2Ol G5 g Sy Capde (R g owyp A iz 0 (WYAY) sbedew 5 (Sop sl cole gleds ;e
5 O sor & ek 5o (TAY) GlKen g jg@slo Wl banje Gals 9 S5, b g0l oliee slrojsyn o nos
Sany Copde 50 03] ewaige 18 (VTFAY) dals 5 (g0l oSn wilaizls )y leislo Cais [0 g g 4 i sbays

bz )0 Sy Copde a2l @il 4 OV Slake 5 (oW ghe (piug)0 Wlod S (om)n |) Slo Cunio slaoss
5 Sy S e xal5 Ul & 03 Gadm 0 (VVAQ) > wilaisls y Slyae gloodspn (o), cwiige (gjlwosls g 55
2 Sy Capae 08bee Sl byl s oy p @ OTAY) OlKen 5 Sl sl aBlsyy baojsny Gl )0 (33,1 (oo
Cope g sy p & 095 oS )0 (Ve o) e o sl sy (35)] (wiigs S hows B L Slee slaolgn Co e
et 5 uskSsS )l g) o 4 Bl on b () Dl Ao Sl el a oy lpee slaolsn o (S S,
1 o e 5 cle gl o0ses sl o gz g0 Lo el Sl g laodled )y Ban L 45 0,8 o L3l (Y- 1F)
3 s slei pate Jlgy sl el jelatea (V418) T gt 5 el ol o0 plonl (i ciitn i 50 oo
& Gieios 3 (VVF) o Ken 5 TSl los S osliinl (e aSed » (e (il Cusb) (ogie 4yt (55l

1 Lopez-Arquillos

2 Taffese & Sistonen
3 Spak

4 Krot

59


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

e cadliy pleol &) (ctag 15 (V1) o)lKen 5 JssSn losls S5 oyl 5 oy 0590 ) 4585k 2 sl oo 59
slateds i o (Y1) oLen o ' golany wlaisls y Slhee sboossn 45 (5] swiige 5o odelianddy S s
lSan g T KiilogS ilos oolil 3] ciigee 3,509, 5l b o3 slabogline slp (Slor dge lyme (slodinge
ooliinl axd pivy slacs,glid jleslitul b (ot @lo adgi 9 (2l ) (swaige 5 51 Jelod () 5l 093 Badow )3 (Y- 1Y)
A o3lallzss 3 Shoe L o2 slaggi Jbniil 2l 5 pslie (b joliiens 395 imgh 53 (VY1) T 5 & lsnal iles S

lools plowl Sy 52 (tive o) 52
GRS pse oSy, baiaghy 5l (Fr jo Wl edalie (2B 5 (JEb iy Olided gy b oS shiles
G Sopas Sy bl g olobd @ Llagh g 0 eSU Ll Wlead ) cSle slaoign 50 (g slagssld
2 Ayt o eraza 5 G o)l Coeal 4 axg L aS cals Aoy )l (cwedige 9)S0s, b At oo
3oy ol 4 pol e po w0jem ul g0 Gl (et § Sy Cupide 2L (28,5 S 50 et 5 c Lo sleeds

G o9y (¥

5T Lo s, b s s T sl i o s ol b ) o ol o g, 53 il ol s o,
GO w0 aS (g b 3l (63,15 dz SOl ek i) deils ay (B3] (cwaige Gy SeST 4 Zalgsys g sl
2o 9,0l 08 esliiul jle g 3l Slas i aeln 5 b NS Calin Ao S el )3 o (nl @S 5 Ol
Ll (oS drosls comle a5l g iolews dmodls (g )glaem a5 5l caiogs ¢ Eaiizd At L5 5l 50,5 W Ban L 5 Lol
Vo 3t bl b ol e s Lo slaslyy s Sl QLSS 5 olpe soloie 05 Jals s T ancle
51 ooliinl b diges pox I 0o Sgamme idgh (6 kel dmals ol bl ] ;) solay hgy 4 Solel aiges a5 sl Jlo

A dwlore ,85 10 (6 kel diged pm JBla g a5 YO (k! dmals oz aS I ] 5l g o dclee ) ,S'6S 4o,
LS loailiuliS 8 55290 alie 3l solitl b -} b solitl bg, 30 31 55 )90 slooold 5,510,5 (sly yilo Limgis o
5 oolil Y 0 4oy ko sode (glisy) gz Sl (Taer 41 (o 5 il e sode e dasbilly «Ylie
69105 I3l i ool a0 pladl ol sl glacSies ) anas) 5 o)z S Y Dbl (5y5laez 4 dalidi
P90 (R 53 5 (Ll SYlste (sl (it 50 aS g sbay ool LSS ol (it 50 5l a5 Sy asliiisy Lol
S oS ead (b S lan S eliiie Gloe a0l ooy GBS glyeiie 4 by oY lgn

a8 b oolitul (g)90 2y g Tge (o) 5l delidin p lyy ue Helaieds el Aslidin yy (p 905 Sla by (p S Jglake

1 Miguel

2 Baghdady

3 Gumasing

4 Stewart & Li

5 Content Validity

60


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

aS Sl Cawots AN L ol W Jade g eos colaiul Tél,,sj; ST (g, 5 @bl iomiw jglaieds g o ol 0,90 g0
Lol 5l o o oolitu] ( Sieon g03] 9 bosls o9 Jloy g bl slogyge;l 5l Wools Judow g 4356 jglaieds anlsl ;o
25 Trb s olal dloye du )3 Aoy (S (65 opae GlaSia ) i) g (opn & OB (et anl 5l ool
o 4l

Ot 059y sodls g SleMbl 40 55l sy ¢l andllas (sl Gloal arwgs Jols Ay ol L Sleade Slles : gl al> 1
el o3, asdllae  puilojle 5 (55,400 5 g dxlllas aol p drwgs calinne Glanl (uldS o )l50

5 4525 500 . Oledbl (g jslae 5l all laile le a5 050 e plal Lol 58 8 dl> e ol cies Sldes tpgo Al e
U 51 B PRV L e PG [ E RGN ) = L SN L WES)

oty sb,lal, sl 2l gleaskny Gols)lE wadsl (5155 6,550 Jeold alse (nl - pled Slles ipge al> e
WS aASiyl 4 dx gl 5 g o a8 S 1,8 4 Jlegoge cud g Dledll S (5] addllae (6,50 slacodlad oaband d,
OFAY () g 0ol5 2ol8) dad o axwgi |) was slaced by o

SlS g 3 Sy 4 STy 5 o ol B b 45 Sl 055 S SIS SIS 51 2 3 Ky S
solagy saely 5 Jlia| (oged dicing 00iiS el Sy Co e 05,50 55 43 ojg ;0 41650 g 5 Jlosa!| x53g
Copde 3,50, Spale Wiz Cul ojgn Blaal b)) )3 Collasl slaslys, slasely 5 Jleizl (9903 aineS 5 Cue
SlaSay; o1 HUS 50 a8 el w50 el o 5 5 el (Rl i Jae 50 g cel Lo 059 (55ludinge S,
Fm ot Gam b 335 il leile S, Sy ) siign ABb Iy 4258 (59,525, a3 Lol o gn 8IS 0350
5 Ol dpinsw 8 5,5 Jdow oz j0 (29,5 5 abllojle 9,09, (pl 5l eolaul b oS cunl (659,08 sloas s
b 3B 0 (pgat bejsn o g,k adsl Uole 0 S5 nl 615 o ndy Djge gl Spo Sl L baojs
Copde GSLIST el plply (ol caws bojgpn yogesgoladl jo s 2l S 4 leay L,>_>|).L= 5 (PN
3,509y § Sy Sapde GBSy, Sl 4 bbansa (iludip Gomt (B> (69,509, pogdle b))l (wdige 9 S,
Cabye &y olitws ) e slaele (e Grzen 5 )] 5 Sy O J3S el 3925 4 sl (3] (giite (S22
g oo oanline VS o iegh plosl Jol e i cpl 4 .(WVAY ()], 5 Bolo) 098 o Loy8,lS 4y 0595

1 Face Validity
2 Cronbach Alpha Method

61


https://doi.org/10.22034/cpj.2023.405068.1213

ool (ensls [ FA-00 (B NF-Y g g o)l pes 4 pi
https://doi.org/10.22034/cpj.2023.405068.1213

ety Slagtagh b colo loeiyn 0 byt Slagyh 605 Spae I (b sl ) glyinl 5 olulils

\/

‘5)LJ GL“ch’S) )'\ ool L: 4.2.9)“.:.; GL“LJ:‘-:‘ Lg),,f)&g.mm )'| Lf'“’L’ 6“‘1"“1‘.) J....\L

\/ —

Fr oyl Sllis jolaeds (b)) cwaige slzl g 5l g Judow w ile leoliial b (b 5 Lawgie Vb slacslus, oluliss

\/

el lojgn 5o ad e lagit 655, pae 3 (AU SSa) o pe jshieas ola Sl )|

o9 R pll ailg ) g

. " o e ‘suw:b“ (\y

ol sbrojfgy 5 b play sl 6325, 0pue 5l (AU (oS ; (2Ll N-F

slogiegh Gub a5 cilo laojgp )0 4 i sl 605, Kpae 5l L6 slaSus) sl le pol> o slo yaie

azila ¥ USS 8 & g s olaled Lulis 5 s 5 ot

aiax sl Cepm ol
sl Sofl 2l

N R sian slat Dley sases; —
S S a8 ;
5 e Gl ;
—J pe jl b slasny
sty slags 5T

85930 liall 2 l sl slasyy
sadplad Cadd gl

SilnSompas

oy B
Sn il

lin 2 lopae

ails pp S Sagliepas

osgn sl )l dn stacs, —

62


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

G glo ke yn ¥ S

cobe sbrojgp 5o 4 ploy o 655, 0pae I (AU (oS y 9l .V-F

dalids oyl 0l jglate ) codlo slaoggp ;0 ad i slagi (6,5 opae 5l (50 sl ) uns g gl sl 51
ool b eesls jogs Jloys Tl laools (g yglaem 51 e - 200,5 au395 (5 ko] digas (50 9 >y bSius, (ol Loll 5
el 030l bV Jgur 50 oSy 05,5 53 sl )T @l 45 b (2 | B ol =B S 50dsS (505

Wools &4y by yo ko 21395 092 Jlo i g0l @l ) Jour

&lobxe maw B yuoun]| Bg 5 90lgS L S ) dawd
L ERR YIAAY 059, 6‘)"." ULA) GL‘Z"S“%)
L ERR OIfYF 059, L;l).?l )l_\mdl.m_i...;)

Sy (Losls yog Jboy p (siue) oo (0,8 1 el +/+0 3l S o yusis gl (5 lolins v a1 a4 455 LY Jgo 30k
caye 0so3l 5l it o (Ko gy ssbiie @ (nlpln aiiloed Sy osls qujs &5 S o0 a5 0ad

s oslitul e el Son
SIY S Y Gladsaz o ol gl a5 as plowl SPSS 58l 5 5l esliiul b ges] ol S, 5l aius 12 sl cnd 3 ol 4

0393 32! Loy GBSy 41 gy o (30 papn] (Sinrod (39051 i ¥ Jgur

Ayl 5 S5 e | ‘
. o590 szl ooy slecSumn,
S lw oy y yo

<ffY \ C"")'.‘.‘;‘“‘“ YR
o395 slyzl ploj Gl
efose . & 1obixo el
\ AR 0 | g i 99 4yl (5 (6305 ) pas
ofeee & slobao mlaw cSlw gbojgp

2l ooy sl 1 sl Joline +/+0 1 yiaS slas s s 5 +/FFY b ply Simned ¥ o)lod Jgiz 4 4295 b
Juyw‘so ..Lul.: 9 JJ)‘Q )‘DLI.:.A ).ugL: 059

1 Kolmogorove Smirnove
2 Spearman

63


https://doi.org/10.22034/cpj.2023.405068.1213

035922 12! 3l amy GBSy 43 b2 po (0 ! (Simonod (y303 gl ¥ Jgue

ui}},{)l-) ‘Wb [ #3-00 (O NF-Y 039y 9 u‘/,.o.c LYgS]

https://doi.org/10.22034/cp{.2023.405068.1213

adplon o0 § e pae |
) SIS R BIEL PR
S lw oy yo

<IP\Y \ ooyl G0 o
ojan sl 3l am slvSws

feee 6)‘0&&0&“
| Y GOl o pd |50 A piey (o (6 05 e

oo &lobxo maw Sl gldoig
6‘)?" )'| oY LSLQ&“.’.) 1A .l )bLLu LRI )“ )..05 sl @a_.u 59 g /Y Lfﬁ‘ﬁ M Y o)l.o.;;} JS"'?' & axgi b

g o dli g ks loline 5T 059,

A8 ey Sy (6 35 ) pus 3l (U Sl ) (gAY

Jole g0 b ol aules Bamogmaly slicslo glaogsyn jo aid i slacyn 6,05 Kpae 3l A6 slocius ;) ool 51

4 85 0 dlre B aiaogialy SLL cwain eSilie Lepes oiilod (st |y 5350 oS, g8y Jloiml 5 il o

LS ) 989 Jlosiol g il s 4 bgy po &l s (uilo .F Jgur

Wb o ¥ Jsoz 08

Sy Sl g Jleix! Jol> £985 Jloa>| PO (RGIR W) S Asd
\Y.S5Y Y5 Y55 03950 Sly! ety Sl
EAY ¥.FA AN Caylame (Sogll i3l
ol slsus,
AN B} VYY Sl ol Cule, pas
o595 sl
8.5%4 .Yy v.of S5 s Edggupie
Ve OFF ¥, ¥,FA S e 55 ISl
VO,YFA ¥ AY vAaf 0595 bl ZonS
VLAY \AR £.07 osdiples Cood i3l
Y AF# V,-Y YA Gl Sawpas
Slow slacs,
4,04+ Yo ¥, ¥ 51 S Gl .
395 17!
\AFZ41 £.Yo f.,9A & yin sulo,l
Ve XS Y, Y. fY sl lybpas
AL f.v4 f.eY 35 plp 55 Caagliapac

lse O Jouz 8 4 o] dlons 092 45 008 0 s Sy Sl g Jloiol G ile Bab T 455 5 Sy 58 £98 o
WNigd o (GAdiwd b Sy g Jawgio S, YU Sy 09,5 ds 4y Wi b Sin (oo pl b

64


https://doi.org/10.22034/cpj.2023.405068.1213

L)Zﬁ)l') ‘Wb [ #3-00 (O NF-Y 039y 9 u‘/,.o.c LYgS]
https://doi.org/10.22034/cpj.2023.405068.1213

FloJlis! w5l b Jouz

3 V. \0 Y. YO 0 ooy 41 305
f A Y \$ 2 f i s j
Y 5 % VY \0 Y JICE €.
Y ¥ 5 A - Y oS 9{
\ Y Y ¥ Iy \ oS oas -
\ Y Y ¥ 5 N

oS k= o bgie ob; b L= bogie S,

Sy Sl s oS S,

5 @A, P Jgox b 4 ol laodsn jo b 0 605 ) Kpae I B0 ead plelid S, VY S S l @

Py Jleie! u yile Gub Sy p2 £95 9 Ay (st F Jgu

a5, &.Mg_)éy' g_imi))}”lsJLo:a\J.ab Sy Awd
0 Ja.ww \Y, 2PV °33)'5« 61)71 [t w&slf
i lugie \Y,Y0- G jdaizeo éoBﬂ u..;l).el
by oS,
'Y Ny VL Yof 6)1..\,\'1_; J}.o‘ C,%Lc) poe
o3on sl
)\ Ny IFAR )15 5 ;’,J,.Q,..JP_\:.
\ .|a...45.'2.,o V- 0fFf )LT (> S ol&al
¥ .‘a....t}la VO,YFA 059, bl coas
Y Yb V4,72\Y amﬁl.d Ceoud u,.;ljsl
AR oS Y AF7 Lg)‘L»&,Mr:._\L
5lam glosuy,
q lugie q,-4- &5 80 AWl le)sl
o395 1!
\ YU \AFZ4) (§ pdie LS':__{L‘E)U
A lugie Vo P conlio L5>|).|ar:..x;:

el oamlie BB ¥ S o Soleds jeb 4 gamas, ol

65


https://doi.org/10.22034/cpj.2023.405068.1213

ool (ensls [ FA-00 (B NF-Y g g o)l pes 4 pi
https://doi.org/10.22034/cpj.2023.405068.1213

21.663
19.617
17.246
15.248
12.663 12.25
10.544 10.26 9.09
5.639
l 2866 354
H -
o IS _ S i N S
SN 4 j e 9 ¥ ¥ ¥
3)\'} 55 5 Y 4 A SN %fg 5’; @
FA AN 4 AR A A,
R 33 3 37 \/’ 7 s A N o
4 3 53 N % 9 g
> J)ﬁ U,"" \9

O30 (sdigee gy b S ) Cuglgl g A, Y STl

GrSam (f
D525 ol 4y e & s axlge oSl ) arwgs jslaieds )9iS )3 CS b sbelsn sl 093le, kLol
lie Sundg 5 (ngh S sl 5l esliiul £ 5 cangi 5 0B (I b olyen Lol oud 55 5le 5 Sl Cano )3 g0l
a0yt ol 53 g b5k 3l ool S50 Gl 5 S la 5 lpes slasisy 4 5538 Ga3dl3g; 5 00T LS el anslas
Slos5s s dina) 3 25 Sl ] 3 ot ool sl canlie sl Sal, alaz 3 il @il zylae i 3 i |
szl 3 Sl 5 sz dlas 5 bag,glid b (olsl 5 545 wasige dmslr paass 5 ole gl 5l & ol ol
S5 epae Sy Jelod g oy 0 22l ol 50 G Gl 08 o)lal Saie 4 (e Sla b, 5l cle slaoss
sl oy oolial (53] waige g s )lel slagbs, 3l sskiie (al (sl g oads axsloyy laisle slaojsy o did iy slap
Slailole cod i e ) cpl a5 ols plis s
Ok ) i (2Lo)6)
OV Se) oiplas Ca il33l Y
YL S ) 35 ol y0 Cagliopas Y
(Lansgie S ) 053, comlials CopisS ¥
(bwgie Seny) 0390 1zl e pw 2050
(fnsgie Sy ) Comgjlagme Sogll (2ol 2
(gt Sen)) S5 (o2 55 SlY
(ansgio Sangy) comlis o>l bopac A

(dawgin S y) (65,80 AWl zal530 .4

66


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

(5 S)) )8 50 Sgguupas N

(S S )) §3lwSwpas N )

(o5 S 5yl Jool Cole) pas AY

yobieds Slolpring aslsl o jo aS wilaiils (o puinn Sad ¢ Jlaizl ady 4y Cons adgl Sy dw 058 0 oaalie a5 jghailen
el oo a5l o1 il

Sl egdee cnl el gt (L)L s iy (655 Sopas (B0 San; (n floge 95 o0 oanlive a5 jshailan @

bl oo, eslaiul g ol (gt b bl )l o pawe slso gl 0B, mlio slos a5 cul cou BB cq ]
2 i s bl sl ot Ll plimilons (o laitls S Ll 4 mie sl 5 cile Cato o g5t
g cls aalss olemas 1) catiSByme 5 gyt (Lol 45 S5 Fgo (Sodll obml @il 5l Sy
Cls aplys g 5logu (alS 503y, 3y SOl ceshilune

595 58 S 5 S s, 555 S 5okl Ll 45 5 ool ool Camsd ) S (ng @
3o 5 00t leitlo oadoles (sler il o 4, glagy 5l solitulpac 45 (glaigSay a] 4LESE
2 csmelis 36 gyige ol i8S o3 T o JLal 18 5 cetls sanlyii |, 50,5 Ul ol ol i
29 ol Ceod iS4 jgume Lo B IS el (e > 45 (5y5bay 4zl (5105w ralS

5 0l b (soeins bL3 )| a5 cosl a2y LB Caz (151 58 g9050 (nl 5 ol 35l 0 Congliopas pous Sy, @
3 oslital ] Glal 5 solpl 1555 oo a5 Lulys 15, S o b IN s eatiSi e 5 it Jl

ool a8l g i Conl A oo )0l L S9iS ABiy g palie slacy

&lw

AminZadeh, R., & Ansari, M. (2016). Analysis of the application of value engineering and risk
management to improve efficiency in transportation, The third national conference on the development of
civil engineering, architecture, electricity and mechanics in Iran, Gorgan (Persian).

Baghdady, A., Abdulgalil, W. S., Asran, A., & Nosier, 1. (2019). Optimization Of Cementitious Material
Content For Sustainable Concrete Mixtures Through Value Engineering Approach. Available at SSRN
3375588.

BarmayeVar, B., & TabeJamaat, S. (2016). Investigating the use of green concrete in the construction
industry in Iran, The 4th International Congress on Civil Engineering, Architecture and Urban
Development, Tehran (Persian)

Bayat, M.H., Ghare, S., & AhmadiNejad, I. (2016). Investigating and evaluating the effect of risk
management performance in the management of construction projects with the moderating role of value
engineering, civil conference, architecture and urban planning of Islamic countries, Tabriz (Persian).
BeykMoradi, A., & Mojahed, M. (2018). Investigating the role of value engineering in risk management of
construction industry projects, The third international conference on civil engineering, architecture and
urban design, Tabriz (Persian).

67


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

DarvishiSalooKalayi, D., & Soltani, A. (2019). Investigating the integrated integration of risk management
in the fuzzy environment and the implementation of value engineering of construction projects (case study:
Nowshahr Port), The third international conference on applied research in structural engineering and
construction management, Tehran (Persian).

Ebrahimi, M., Bayati, A., & Adhami, F. (2022). Guide to the priject management body of knowledge
(translation) - 5th edition, Ariana Qalam Publications (Persian).

Emmitt, S., & Gorse, C. (2006). Communication in construction teams.

GhaziZade, A., ImaniFard, A.R., FasihFar, Z., & Borzooei, A. (2015). Designing an expert system based
on knowledge of risk management in metro line construction projects using the B.O.T method,
International Research Conference on Engineering, Science and Technology (Persian).

Gumasing, M. J., Rada, M. D., & Santiago, M. V. (2021, December). Application of Value Analysis and
Engineering to the Design and Production of Concrete Barrier. In 2021 IEEE International Conference on
Industrial Engineering and Engineering Management (IEEM) (pp. 947-952). IEEE.

Hesami, S., Haghighi, F.R., & HasanNejad, M. (2012). The application of value engineering in the analysis
and risk assessment of construction projects, The second national conference on engineering and
construction management, Amirkabir University, Bandar Abbas University Campus (Persian).
HasanAbdali. (2021). Investigating risk management in construction projects (construction of full-span
concrete bridges), The first international conference on civil engineering; New and practical findings,
Shiraz (Persian).

Jalili, R. (2020). Analysis of the integration of risk management in the implementation of construction and
value engineering projects, Civil, Architecture and Urban Development Conference of Islamic World
Countries, Tabriz (Persian).

KhajeBishak, GH., & NajarDelshadi, A. (2017). The use of modern construction technologies and its
impact on reducing construction costs, The fifth scientific research conference of modern horizons in the
sciences of geography and architectural planning and urban planning in Iran (Persian).

Khanjani, H., & ElahiFar, S. (2015). The necessity of using new construction technologies and the role of
the construction engineering organization in promoting it, The fourth national conference on new materials
and structures in civil engineering, Yasouj University (Persian).

Krot, A., Ryazanova, V., Gabitov, A., Salov, A., & Rolnik, L. (2018). Resource-saving technologies for
advanced concrete in the Republic of Bashkortostan. In MATEC Web of Conferences (Vol. 230, p. 03009).
EDP Sciences.

Lopez-Arquillos, A., Rubio-Romero, J. C., Gibb, A. G., & Gambatese, J. A. (2014). Safety risk assessment
for vertical concrete formwork activities in civil engineering construction. Work, 49(2), 183-192.
Maghsoodi, A.A., Akbarzade, H., & MasoudNejad, M. (2014). Suggestion of suitable concrete in the
construction of high-rise buildings (case study of 21-storey project in Babolsar), Concrete research, 7(2),
93-108 (Persian).

Miguel, A., Madria, W., & Polancos, R. (2019, April). Project management model: Integrating earned
schedule, quality, and risk in earned value management. In 2019 IEEE 6th International Conference on
Industrial Engineering and Applications (ICIEA) (pp. 622-628). IEEE.

Pezeshki, Y., & SeyedMofid, S.A (2018). Investigation and the role of risk management and its application
in the management of urban construction projects with the approach of cost reduction, International
Conference on Civil Engineering, Architecture and Urban Development Management in Iran, Tehran
(Persian).

68


https://doi.org/10.22034/cpj.2023.405068.1213

sl cansls  FA-00 (DI N+ Y i g ol yas 4 i
https://doi.org/10.22034/cpj.2023.405068.1213

RahimiBasra, M., & Maleki, S. (2013). The role of modern technology in concrete technology for building
style, The first provincial conference on civil engineering, architecture, Amol (Persian).

RamazanianPoor, A., & Peydayesh, M. (2021). Concrete technology (materials, properties,
implementation), Jihad University Publications Institute, Amirkabir Industrial Unit (Persian).

SadeghPoor, M., Gerami, A., & HajiZadeAhrami, A. (2018). Concrete and advanced and modern concretes
in the construction industry, International Conference on Civil Engineering, Architecture and Urban
Development Management in Iran, Tehran (Persian).

Sadeghi, M., ChaleKaei, A., & Khanzadi, M. (2015). Integration of value engineering and risk
management in construction projects, International Conference on Civil Engineering, Architecture and
Urban Infrastructure, Tabriz (Persian).

Salimi, F., & Salimi, M. (2017). Integration of risk management and value engineering in order to reduce
accidents in construction projects, Conference of Safiran Rah Mehrazi Institute of Architecture and Urban
Planning (Persian).

Spak, M., Kozlovska, M., Strukova, Z., & Baskova, R. (2016). Comparison of conventional and advanced
concrete technologies in terms of construction efficiency. Advances in Materials Science and
Engineering, 2016.

Stewart, M. G., & Li, J. (2021). Risk-based assessment of blast-resistant design of ultra-high performance
concrete columns. Structural Safety, 88, 102030.

Taffese, W. Z., & Sistonen, E. (2016). Neural network based hygrothermal prediction for deterioration risk
analysis of surface-protected concrete facade element. Construction and Building Materials, 113, 34-48.
VakiliHajiAgha, SH., Faal, A., AsgharNejad, M., & VakiliHajiAgha, M. (2016). Risk management of
precast concrete structures using project failure structure, 4th International Congress on Civil Engineering,
Architecture and Urban Development, Tehran (Persian).

Zamani, A., Khanzadi, M., JabalAmeli, M.S., & Sarhadi, M. (2017). The framework of applying risk
management in a fuzzy environment in the implementation of value engineering of construction projects
(case study: Khorramshahr Port), Management researches in Iran, 21(3), 1-28 (Persian).

Zarghani, M., & TaghdiriYazd, M. (2015). The role of new technologies in the construction industry, The
first international conference on civil engineering, architecture and urban economy development, Shiraz
(Persian).

69


https://doi.org/10.22034/cpj.2023.405068.1213

