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O ABSTRACT O

The successful of implementation the engineering contracts mainly depends on
awarding these contracts only to entities that have appropriate expertise and capacity to
implement them. Pre-qualification is the process of checking the availability of expertise,
technical, administrative and financial capacities of these entities according to the
requirements of the project. In this research, a pre-qualification system for design-build
projects was constructed. The criteria for this system were obtained through previous
studies, international experiments and interviews with a number of experts. The total
number of these criteria reached to 68, divided into 11 main criterion under each of them
several levels of sub-criteria. Then, weights of these criteria were calculated by using
Fuzzy AHP method. After that, an integrated system was built to calculate the grades that
design-build contractor deserve for each criterion, using the opinions of a number of
experts and specialists in the field of research. In order to facilitate the use of this model, it
was programmed on the computer using EXCEL VBA
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ol LS sy (6)6(5):(4) DMl Ty oy b U sl olilaa¥) 53l o 3 5 -

11 11 -1

55 a| ~(sssico wn s wome)
i = 11 w1 PRIl wedl I RFERETE]
Y :'=1E_:'=1Ui_;l' E:‘lej:l M;; E:‘le}'Zl Lij

i=1 j=1

1 1 1
334.19°233.78"152.32

=( )

T Ay, = (XL, EE M, B U;)=(1402+0254033+3+1+4+
24+1+4+3+1,14+035+0.44+063+431+288+531+3+1+431+
262,1+1+1+1+6+5+7+4+1+6+4=(16.783,25.85,37)

1 1 1
5, = ( )H (16.783,25.85,37) = (0.05,0.111,0.243)

334.19°233.78 152.32
Gy &5 uleall adiyi ) AW 2 o Joeanll 2 suled) SW S af Glaa & sl ity
1((5)(4)«(3) Ishaadl 5 (2) Gald) & Slsll il

5,= (0.111,0.218,0.433) , S, = (0.085,0.181,0.374) ,
S, = (0.056,0.135,0.302),

S, = (0.011,0.022,0.056) , S, = (0.033,0.077,0.176) ,
S, = (0.009,0.016,0.039),

5z = (0.017,0.046,0.118) , S, = (0.047,0.101,0.220) ,

510 = (0.016,0.042,0.109),
S, = (0.022,0.052,0.124).
Pl LS elldy uled) apend (7) @D DA e V(ST = §f) a5 25—
il ol e

0.111 — 0.243

52) =
) (0.111 — 0.243) — (0.218 — 0.111)

. . 0.085 — 0.243
V(51 = 53) = = 0.692
(0.111 — 0.243) — (0.181 — 0.085)

= 0.552

V(1 =

54) = 0.056 — 0.243
~ (0.111 — 0.243) — (0.135 — 0.056)

v(S1=585)=1, v(S§1=S6)=1, V(S1 =57)=1, v(§1=S8)=1,
V(1= 5S9)=1, V(§1= S10)=1,v(51 = S11)=1.
H(6) Jsaall b Aacasd) Huladl SW V(ST = §7) af Clua & A8l Lngiall (b

= 0.886

v(S1 =
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i) el V(81 = 5f) o @ilii2(6) doa

Si V(S12Si) | V(S22Si) | V(S32Si) | V(S42Si) | V(S528i) | V(S62Si) | V(S7=Si) | V(S828i) | V(S9=Si) | V(S10=Si) | V(S1128i)
s1 1 1 1 1 0 0.789 of 0.513] 0945 0.461|  0.556
s2 0.552 1 0.877 | 0.697 0 0.317 0 0| 0.483 0 0
s3 0.692 1 1 0.824 0 0.467 of 0.198] 0.628]  0.146|  0.232
S4 0.886 1 1 1 0 0.676 o 0.414 0.829 0.365| 0.451
S5 1 1 1 1 1 1 0.836 1 1 1 1
S6 1 1 1 1 0.293 1 0.084|  0.734 1| 0.686 0.784
s7 1 1 1 1 1 1 1 1 1 1 1
s8 1 1 1 1 0.618 1 0.424 1 1| 0.962 1
s9 1 1 1 1 0.107 0.844 o 0.566 1 0.515|  0.612
S10 1 1 1 1 0.662 1 0.469 1 1 1 1
s11 1 1 1 1 0.528 1 0.315|  0.942 1 0.900 1

i

fol LS (8)ABlad) DA (g @llyy juledll maad V(ST = 5,,5,,,,,,5,,) Glas &5 @lld 2y -
V[fi = §1’§2””’§m) - V[§1 = 52,53;54,55,55,5?,53,59,5:‘15;511)
= min( 1,0.552,0.692,0.886,1,1,1,1,1,1,1) = 0.552 = W(S,)

H(8)ADNall 1) AVl dpiall ail) Jlea) g plaall U a2 4813 gl
V(52 = $,,55,5,,5:,5.,57,55, 85,515, 511) = 1= W(5,)
V(53 = 5,.5,.5..5.,5..5..5..55,5,5.511) = 0877 = W(S;)
V(54 = 5,.5,.53,5:,5:,5..55.55, 510, 511) = 0697 = W(S,)
V(S5 = 5.,5,.53.5..505,.55.55,.510.51,) = 0107 = W(5,)
V(56 = 5,,5,,53,5.,5:.5,.55,55, 510, 511) = 0317 = W(S,)
V(57 = 5,.5,,53.5.,5:.5:.52.55.510. 511) = 0084 = W(S,)
V(58 = 5,,5,.53.5..5.5:.5..55,.510.51,) = 0198 = W(S;)
V(59 = 5,.5,.55,5.,5:,5..5,,55, 5.5, 511) = 0483 = W(S;)
V[sm =$,,5,,5,,5,5.5,5,,5:.5.,5,,) = 0.146 = W(5,)
,52,83,54.5:,5:,5,,55.55,5,) = 0232 = W(S,,)
tols LS el (9) A8all Ty Luladdl ¥ el a2 25—
A Al e

0.352
Wy = = 0118
: 0.552 +1+ 0.877 + 0.697 + 0107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
gl RN Jhxa
1
Wi = = 0.213
- 0.552 + 1+ 0.877 + 0,697 + 0.107 + 0.317 + 0.084 + 0198 + 0.482 + 0.146 + 0.232
Aalad) [JYENy) Jla
0.877

= 0.187

Wy =
© 0,352 +1+0.877 + 0,697 + 0107 + 0.317 + 0.084 + 0,193 + 0.432 + 0.146 + 0.232
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4y ) 3lsal) S
0.697
W, = = 0.148
0.552 + 1 + 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 +0.232
:L*)\A\‘J\ Al Jlza
0.107
Wy = = 0.023
0.552 + 1 + 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
s)nally AN sl
0.317
W, = = 0.068
0.552 + 1 + 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
gl s
0.084
W, = = 0.018
0.552 + 1 + 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
3agad) Olaa Dl
0.198
Wy = = 0.042
0.552 + 1 + 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
:! 'I .a“ JL}'—‘
0.483
W, = = 0.103
0.552 +1+ 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
sAgiaalal) il =
0148
Wy, = = 0.031
0.352 +1+ 0877 + 0,697 + 0107 + 0.317 + 0.084 + 0,193 + 0,432 + 0.146 + 0.232
s A8 L) e lial) D
0.232
W, = = 0.040

0.552 + 1+ 0.877 + 0.697 + 0.107 + 0.317 + 0.084 + 0.198 + 0.482 + 0.146 + 0.232
ealsilly Apid) Sl Al Al (Bl 1 pulee A Jaall) 05y caal e ST S5 bl el
LS Lo b apanail gagaial (Bue Jali Akl elligs ) e sSall culayls clingd) lgle chiadie) Al jpladll a5 2L
L)) dalail Gpaals cpeaitall (53l gosl) 32L) S Lo a5 Aedie Aiipe o Anlially Jaladil) jlme Jseas Laadl
AdSlly cdgll Cun o g pliall Aali) Gaend 8 Aalialls
Clghall Gudiy e Sl IS Ge Aol ulaally oy bme IS Lol Duladd) Ol Gilus &3 =
Pt IS Aguanal) (135Y) oo e Baedlly Aantl uladl) (7) Jsad) Gy AL

el s aa Aueilly Apenipl) Julaal) (sl 2 (7) Js>

w3l Dbl
0.213 Gl o1 1
0.378 gadall Lnlia Ly Sall dgall ciles e 8 Gl 6 1Y) (s5iane 1
0.393 i) sl pransill Cles e 1
0.333 gl meaill e yia S 2
0.274 dplad) anal) cilegypia
0.365 OAT Il gl (s b apaall) Gl pia (3 ladl o) (55 2
0.173 Lo sSall clgad) po laill pie ol 28l eles) 5 Jae) Canns lisic 35as
0.084 L) e piiall b daes Lol s Ltn lla) 5 515 Cuolsa 55 4
0.187 el Agilial) el apaail) ile g pia 8 ALl 3y)) 2
0.373 (Boriall Jlas G () Gasiball g pall Aguliiall e i apanaill ile g e 22 1
0.316 g3 iall Agsliall ol ppansill Cile s pia 8 538l Cilgias e 2
0.311 (Bl Do (i ) Gayiaall g piiall Aglial) ¢l ppanal) Cile g yite Fad ausgia
0.148 Gyl 3 gall 3
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0.418 sl 38 1
0.370 3yl Cilgias 23 Lanssie 1
0.755 gl Gl il b 1
0.245 slo U< menal Jlaa 2
0.344 2ael) 2
0.286 selall Jasal
0.363 2l 58 2
0.369 Byall Clgin 2ae Jausgia 1
0.641 Ll ey il 3 1
0.359 dle U< apil Jlae b 2
0.359 22l 2
0.272 <l Jasall
0.219 (LYY oL ys e haall) (oolay) el 3
0.379 @Y Jeal) b 558l Sl 3ae Lagia 1
0.372 2a=l) 2
0.249 csaladl Jasall 3
0.118 AL sl 4
0.298 & o piall Ayl A6 ) (Lleiiadld QA bl QL ol pos G 1
0.287 (Aspnd) d) JaY) 5p0md Ciladall Sl e 558 2
0.215 s piall Aol A ) 5,a Y1 EOA il A shaial) d5iall e Lasgio dust | 3
0.126 (a1 (Han) ) 00l Lpasd) A ol 4
0.074 (Jsa¥) lan) I Lygiaad) 2 U1 A Lmy ) 5
0.103 Laglially oyl 5
0.2 goriall (& Glbleall Algan g Jasdadil ol gns 1
0.191 ol 8 JleeY) apiis 4y alai 25a 2
0.172 Sl 81l anil alai 3gag 3
0.154 K pSaill Ui 35 4
0.143 gaiall el gl (3540 Hlai 3gms 5
0.139 Al e g piall 8 eIV sl alas gag 6
0.068 Towaigll Cilaedly W) 6
0.286 W yee Jawssies Jaall dunvigh Vs clanal) djala 1
0.239 (322) g5 pdial) mid 58 siall LIy Clanall A4S 2
0.189 Apnigll SVl sl Jii 3 Jlaadl 58 Lani e 3
0.180 Loaigh) Yy Slanall Dlpal Sl 35a 4
0.106 Lpaighh ¥y cilanal) 48k 5
0.049 Al cilegpiall 4 el 7
0.042 s3]l e 8
0.383 Al Gile g piall L 3asal) (s5ie 1
0.313 et adladl ledaiall (gaa) (e Baga AiiUae Balgd d5ag 2
0.303 3asally aSaill Al 3gas 3
0.031 el dbasill 9
0.380 JlsN Al dars a5mg 1
0.322 Glslieal) ) paiy Al @Y1 llaY duineli ddass dgas 2
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0.298 Anigl) WYy Cilaxall drinals dudai asas 3
0.023 Luaglaiilly 4p))3y) 2l 10

0.395 Colelall ainl QUi 3gms 1

0.302 gyl JasSl Jaaliy il 2l a5ag 2

0.165 1K) Clgall AUS 3

0.076 sgaial) Ll (5330 g5 8 35n5 4

0.062 < rshlly Ela M and a5n g 5
0.018 Gl sl 1

0.37 GAY) Lpuxigh mallls avanaill e lall o glas dadad s ol 1

0.34 wsall G il Ll DUl 2

0.24 2§l el Jlae 8 g5l Slely d5as 3

0.05 i) e adge dsms 4

onlee e aveaill A je dlatall uleal) dde Al juleall dejil) uladl Glat Led sy
Glejiad J5Y) saa el el Aaje 3 oeaall ol ehadl @) e aon a2l dlae
WL Gasal) Jalil dlee 3 581 alaa¥) Aapal) oda o3y e s Aigll il piall A clidUadlls
Sl gaiall dala dgall Glegyie b @bl oY) [l e Ladd Gl 1Y) Hled Lejdll juladl
slacly G (s ashy o Jlas) U asey 1aas a1 oSIld) Gilegyiial Gilull o) giue le
D) Jsean Iaadly LS Lagile s pie s lyfmaanaill sagaiad 3Ll olY) Goine Jss 3ady ye Clashe
Lo dggldia oyl (e Al Aaaly agall (g5bmal e il

5 Ui asanail) (s agaial Gaeall Sl 5jlaind 2-4

Gxie (o Gl Jalll U cleglead) o Jpemall 3 g piall ASIL) dgal) saclise iy
Jali 8)laial asaal @ cagaie JS0 Jaa il Ay il e e lud Cumyg Aaliiag 5aa g Aipplay ol aranal
ety Rl el Ayl Culgall puea el A Ciie ol asaail) (gagxid (2 Gale) Gawa
il 20 Aally Sulaad) e Dline IS e dgaiall diatieadll Aapall Gl lgale 5Ly 3

to Ui asaall] (g agaial daiual) cilaall aaas aUAS 34

A Aaleall DA e e i paenail) agaial 4ledl) Jalil) da 0 Gloa S5

"

R= ) RxW, [3]

c=1
€ il bl e dgaiall Al dajall B Cum
:%:\u:\fvn ﬁw\ e N «C Gm,)fﬁ\)&\ )l:\a..d\ (s Mr'::
ol A (g Lpbon i ) Slame IS (e dgaiall Aiaisal) apall L

™

=) BosW, 3]
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b Lo 135 9558l i and Ay 4 ol AL dgall (S 3 i) sl g Lo XS € jLaal
Cfinlis patiga) bl e 20 Jlpe 5 28 ALY 38 e Dladls LAY sl Luladll (g LI e
el (gseailly Laall gl e apdill Clegyhie Jlase g Lle 20 ge a5 G a5 e (G
lebiat (Say apbiiall Glanal dajle ol A5 Slaill L) (el Gy will 3 b alell ae cdaaSl)
Al clla) 38y LSl ulaall Lidlly (gouaill adll (8) Jsaall (py gl pailad; Glllkie cuus,
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5 25 godiall Lgaliall ol manaill Cile g piia 8 3Al) Clin 2xe 2
0.8 L5 i (e B2dkalls (il g pliall Agaliial) ¢ L apanaill Cile g e daf asie 4 3
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0.5 1 oyl g piall g puail) A8 ) Joladl Sl Gl At 4
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10 50 el 3 Sl axe 17
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217




I NVIFRVEN el — ayenal Aigylay o Sall g Uil e g pie o 8leall Gase Jials s 5k

p— V —TVmin 100
Vmax — Vmin

Obrall Ay agaiall lgia Al dadll V G

+bixall Laall 4@l Vmin

bl il dadll VMax

S 13 Wbl 138 e 100 Al agaiall miaysy ospaill dagdl) aaiad V>VMaAX <ol s s
Oo gl el gyl dalia deall (S 5 bl 138 e (0) Aajall dgxiall Laxy Lasied V<VMIN
) dlee

s Y e o Gaad) Jialll sylan) 3 L palad) Jisad) Bla) 05S5 A Lesdll el W -
AliaS o Jla 30" daally 48ia Jla d bead) 138 e "100" ALl daal) agaiall axy Allal) oda

Bliy Caalen dgns " " ApesSall Cleall o el pie ) dal) olgils Ciligie Ssa " (gybaal dually W -
bl dlee (pe dgaiall lagin) A Agall (Kad AL e gyiall 8 daa dpaley Lpsea lila)
Opbimall (i Biad s Jla s "0 dapall agaial) slhacly LSV Gplmall (pda 3823 Jla 3 Gud
Legie "100"ALISY dayall agaiall  Jansd

Glapdll aumy i s papiall go AL dgall A il pads Al pleall ey olla -
amy Il (LILaS) daps Lhiagn e IS g il illliad ulaal) o3 Al Ty gie agaiall diatiudl)
et ol gl Gl Glaed) Llua Al za uleall oda gy Adagyall @GS Auha, Ll
s auh ol g el (b JlacY) auiiy Ada ol caBsall (b sl ol c3agally aSatll aUai ¢ (plalal
AL clegyiall el sl ol cpgpdall dedl) danl 385 aUa AKIL HSatl) Al o phlad)
0"l Ayl 100" i nlaall o3g] (5 seaill Aasal) Ll dpusaigh LYy hlanall 4 (A€l gl

O o agaiall Aintiual) cilajall s 38 A0 N abeally Jglaadl (i Lo @) yuled) 3L Wi-

g

Jsaall & Gaad) elid) e slae¥) & rcile g il L sasall ey ol ¢V (ssiue jplae @
Oe gode 0S5 Aalall cllay) o Jsaall 2 Sia o lee IS e gatiall Aafidll daall luald (9)
Gaaall Jaalil ylaia) 8 ae sa LS apliiall oda s

Bagall s simag alul) 60 (gima smlaa (ulia  (9)ds2>

£yl b 53sall ssina 5 el (sine o AlaY) Y o
s !
s 0.75
Lo sia 0.5
Jsia 0.25
Jse e 0

&8sl gsiay Gilall oY) e subie e e JS0 agaiall Al dajall Glus g
dadlaledll DA e dlld) cile g i)
nl +075*n2+ 05+*n3+ 0.25=n4

T

100

218



Tishreen University Journal. Eng. Sciences Series 2018 (1) 23a]) (40) adadl) dsuxigh aslall @ 0050 dasla dlae

" Jliad (gsiusall b (Oleall Lelady ) Clespiall ae 1L Cas

"y el 3 (Oleall Lelady ) cile s piall 2ae 12

"o gid gsiasall 3 (Olemall Lelady ) cle s piall ae 13

"Jsiid gsianall 3 (Olemall lelady ) les piall aae 14

Aol (2sa)) i ) oY1 (ssise Clua (g Al Gile gyl 22e 1

(10) sl & Cpall uliall e slae¥) & sdgidl oSl el Jagally ualadl uledll ©
t ) IS e elldy e JS e dgaiall daatiall daal) lisal

Lpdad) assll alal) Jaall sulae (uba : (10)J52

sl Jasall Y Wy
o))5iSa 1
Siwale 0.75
ospsllSs 0.5
Lo gie dgxa 0.25
s Ly 450 Baled 0

sl Gy ppanaill il alall Jagall ulee o e JS) sgatial il dadll Clua s
rlaladdl PAA e ()l Kl
ml+0.75*m2 +05=m3 + 0.25*m4d
— *

G ol maail) 8 ) Sl Calsadiall (e palaid¥) Jlae b ") a1 daps Lals sae ML Cam
N o gl

100

bl Glsadiall (e (aliaia) Jlae 8" iealdl dap s s m2
bl cplgadiall e pabaial¥) Jlae 8 "Gusy sl daps els 23 m3
Slanally el (o (alaia¥) Jlae b Jassia gme 5aled Jels 220 M4
bl Jsadial 3yl o)l aae m
o Claal (11) Jsand) b el Geliiall e alaie¥) & sl cle g yiall 8 ilejlid) jlae @
AL Gleg i) L Glejliadl Hlea e agaial dsaniul)
Alad) clejlial) jlaa Gabiia @ (11)J g2 ”

gl Aaii e sy LY s
1
<)
4l Sy Al 0.5
S 0

rbladl A e bl 138 g gaiall Aatoal daall Clua 2
11+ 05=12
D= ————*100

"C'_U” PRENIH Gﬂ\ QLQ)L\A\ e 1 IGITEN
i ol Al alejliall aae 12

219



I NVIFRVEN el — ayenal Aigylay o Sall g Uil e g pie o 8leall Gase Jials s 5k

Aalad) ailelial) dae 1

bl 138 e ALK da )l sgaial) mied Aalu) cile g i) 8 lejlie dsmg axe e ST s i

ro Ui asaall) il g piial Jualill alaS cpa Ay palad] Aiudl) avanai 4-4

0S8 Cuay EXCEL VBA alaaiily sl e disgy g as calaill aladinl dilee Jagadt don
Glosleall gpen Jial amy alipd) ashy G Guad) Jialll )i dglie (3 Galdl) aasiud) dgal;
sexiall Tataadl) Aflgdl) Jall Ay Clasy (Gaud) Jall pladl e (el e lgle Jeasiall
) Jass AplSa) Aall) galipdl 8 o3 ag L das o pubed) o lee JS 3 Ldia ) dspall ) ALyl
gl Dlllaie pe coalily Ly pledd) el Loally (g gaill

rallail) L) 5-4

7 cDlase Laldll Glogladl o Jpanl) & a8 Gl 13 opslai 2 o3 pUaill ladl sl
G g b olen Alablan 8 WTP ol Zallae ddane 2y aenall (g yas il agiud) 1l (pagaia
(Al dgall (il e 2l Guaeaiall (8 (e dedial) Glaslaal) iianss

oiedll P Al dapds @3 apliie 8 JleeYly bl dallae bl clidly apenailly 5pall —
Sl g

gl

Ol Gadlly Cpasead) Gy apl Jleel o Jypasal) il dll 5alSH clyally < el -
Eariall (A Jeall

AV Al GV L Byl aplall 05 S dildly Adlall Ailoadl) ggleall olay cilasbes —
leale goliiall allalls

sl 13g) Jalall Jlall (uly LS e Sy (el adiad Jlall gl (e )i —

elie b bl Geedd) il 33l JleeSU U aaally dpsiadl clailell aas ) -
ST alas e ff dlilee

+ sgal) bty Aalaiall sy by siali

oasal)l andh AlSa) jeans COBAll 238 Auhy aeDlagel Gaeaiall ai aays daill dgall Culd
14 spaisal Al e Jpanll gagaial 3y Gl sae Cljiinl Cua (3paite daill) (pagaie D
Lag

il gl dum Cad) 8 A skl aladll e 7 1 cpageially Aalad) Jialill clegles Ji) &
Jasl gey of aledl ae e eV daall)l clags o spaiad) A & agilesd 5300 Cpagaiall Jsan
Jaalil cilayy olati oy ALE leba (gom (Bpain ol Sl 13 Gph ge gl e Jpeaally cilagledl)
CMse (e S Cailgn iy ALl s o ) ase 13 %50 oY) sl Glaal cpagaially dalal
Akl Aaylially Jagladill Gakufy dpuaigl) liVls Claeally 52 5allS g piall Aaslall 2500 Lol ol pagaial
Sl aglasteas agilily Jlaa) U8 3 cpagaiall sl (0) da)dll juledll 238 clac) & Cum Loy il
salia¥) apyliiall lanal ey 32 3101S Cand) 138 & slaall allail) dled el plial) o34 () . alall 18

220



Tishreen University Journal. Eng. Sciences Series 2018 (1) 23a]) (40) adadl) dsuxigh aslall @ 0050 dasla dlae

WSai A il e Jpemnl) 8 Ally ogaial) clile Gl 3 deally Csll e LIS L5 3 ek
ol panaill (s3gxial Adal CHLSISaY)

il gilly clalinay)

oo S e AWl alsilly Apil 5ol Al 558l (Giludl ¢l nlee Jgean bl el
Jal kel el ) e Sall cuhlayly i) lede caadie) Al uled) oy Lys Jaall) (55 Caa
sl Asje ules o apaatl) Ala ey Ailaid) uled) 4o 000 iy LS Lol aaail) gagaiad (ue
& llladly clejlie U I jua all et asesill dage 8 eUad) ol chaadl @) e iy 1ag
dlee gy o acliy i) a8 5 o IS Gawall dall lee adans o LS LA guigl) cle gyl
ekl Lo sy o limmenaill (gagatial Lgdal) ClalSeY) o Ads Bypa sllae) B aaluy LS S S8 il
Oreiall Gausall Jalill saage Al slacly oialll as ) i o flys WAl Al il
Lo b Lo limapanaill Cle s piia L Loy Apuigh Gleadlly cilegyiiall o1 aan s Cumy Gappliin
& 5 S e S Al ulaall Jsa diene clubn elal ogialll aasd Dliind) a1l Gl
eapi b Ao g gall Ay adyl cllhg Lol (Say A b julee () Leduadi alhill

saalmal)
doala Alae . Lyges A Clsliall Gusel) Ll 2L ek By casty t S clad faliy (G [1]
G

14 2006 (1)22al ¢ (28) dlaall Apuatigl o glall ks Lpalall &y gally cilishall

[2] ADOT. Design-Build Procurement and Administration Guide. 3rd Edition,
ADOT Construction Group, Arizona » USA - 2007, 46.

[3] AI-RESHAID, K; KARTAM, N. Design-build pre-qualification and tendering
approach for public projects. International Journal of Project Management, VVol.23, 2005,
309-320.

[4] CCDC. A Guide to Pre-Qualification. Canadian Construction Documents
Committee » Canada > 2016, 40.

[5] CHAN, AP.C; Ho, D.C.K; TAM, C.M. Design and build project- success
factors: multivariate analysis. Journal of Construction Engineering and Management.
Vol.127, 2001, 93-100.

[6] CHANG, D. Applications of the extent analysis method on fuzzy AHP, European
Journal of Operational Research, VVol.95, 1996, 649—-655.

[7] Department of Housing and Public Works. Contractor PQC Tendering and
Selection Process. Queensland Department of Housing and Public Works, Queensland -
Australia » 2014, 25.

[8] FDOT. Design-Build procurement and administration. Office of Environment
Management, Florida Department of Transportation, Florida - USA > 2015, 58.

221



I NVIFRVEN el — ayenal Aigylay o Sall g Uil e g pie o 8leall Gase Jials s 5k

[9] KHODADADI,S ; KUMAR,D . Contractor selection with risk assessment by
using AHP Fuzzy method, International Journal of Advances in Engineering &
Technology, Vol. 5, N° .2, 2013, 311-318.

[10] MOLENAAR, K.R.; SONGER, A.D. Model for public sector Design-Build
project selection. Journal of Construction Engineering and Management, ASCE, Vol.124,
N°.6 » 1998, 467-479.

[11] PALANEESWARAN, E. Contractor selection systems for design-build
projects.

University of Hong Kong, Hong Kong, 2000, 466.

[12] POTTER, K; SANVIDO, V. Implementing a design-build prequalification
System. Journal of Management in Engineering, ASCE, Vol. 11, N° .3, 1995, 30-34.

[13] SAATY, T; VARGAS, L. Prediction, Projection and Forecasting, 1°' .ed.,
Springer Netherlands , 2008 ,254.

[14] SURATKON, A. Japanese design -build: an analysis of its uniqueness based on
responsibility and risk allocation in construction contracts. Graduate School of
Engineering, Chiba University, Japan, 2013, 38.

[15] VAHIDNIA, M; ALESHEIKH,A;ALIMOHAMMADI,A. Hospital site
selection using fuzzy AHP and its derivatives Journal of Environmental Management ,
V0l.90,2009,3048-3056.

[16] WANG,Y; LUO,Y; HUA,Z. Decision Support On the extent analysis method
for fuzzy AHP and its applications, European Journal of Operational Research, VVol.186
,2008, 735-747.

[17] ZHU, K; JING ,Y; CHANG ,D . A discussion on Extent Analysis Method and
applications of fuzzy AHP, European Journal of Operational Research,Vol.116 ,1999, 450-
456.

222



