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Abstract

The demolition of structures constitutes a pivotal phase within urban renewal and sustainable development initiatives,
necessitating the selection of an optimal methodology based on criteria such as safety, cost-effectiveness, speed, material
recycling, and environmental impact. This study examines traditional techniques (e.g., manual demolition and wrecking ball),
modern methods (e.g., hydraulic excavators), and advanced systems (e.g., TECOREP systems and diamond wire cutting)
through data collected from a diverse range of projects. Utilizing multicriteria decision-making (MCDM) techniques—
including the Analytic Hierarchy Process (AHP), Technique for Order Preference by Similarity to Ideal Solution (TOPSIS),
and Preference Ranking Organization Method for Enrichment Evaluations (PROMETHEE)—the research assesses key criteria
and develops various scenarios for optimal selection. The findings indicate that the choice of demolition technique is contingent
upon specific project requirements (e.g., urban, industrial, or historical contexts), with the combined application of methods
enhancing efficiency, safety, and environmental sustainability concurrently. The study addresses operational challenges,
technological opportunities, and socio-economic considerations, proposing solutions that aim to reduce costs, enhance worker
safety, and manage waste effectively. Sensitivity analysis and comparisons with empirical data from real-world projects
substantiate the robustness of the results across variations in environmental, economic, and legal conditions. Data derived
from Iranian projects underscore unique cultural and financial constraints, thereby distinguishing this research from global
studies. The integration of advanced technologies and decision-making tools presents an innovative approach to sustainable
demolition practices, supplemented by recommendations for policy formulation and training initiatives to facilitate
implementation.
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development.

Cite this article as Makhsusy,M and AmirkardoustA . (2026). Optimization of Demolition Method Selection Using
Multicriteria Decision-Making Analysis. (e234822). Civil and Project, 8(1), e234822

doi:https://doi.org/10.22034/cpj.2025.561649.1415
ISSN: 2676-511X / Copyright: © 2026 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: m.makhsusy@iau.ac.ir


https://doi.org/10.22034/cpj.2025.561649.1415
mailto:m.makhsusy@iau.ac.ir
https://doi.org/10.22034/cpj.2025.561649.1415
https://portal.issn.org/resource/ISSN/2676-511X
https://creativecommons.org/licenses/by/4.0/

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

03595 9 Ol o A pid

http://www.cpjournals.com/

o yeRoizy (5 S ol kx5 o0liiant s oo jlus 55 gy Uk (g uvinty
Yc;w,a)lS).,,ol ol e {:ﬁ\@og.o.’iu O 0

Q‘)"‘ ‘L}‘J‘ef ‘Q.czo” A}‘B ‘LSA)L“‘ bb] oli.m.a‘\b au_‘>l.....1 w).u.\.n 9 kswd...e(o Ls)..So L_SBM‘Q—\"

VFeB (poy9,8 ) :&BU)L.‘;‘.:J Za b aVE ¥ oo Y &b FF )Cﬂ VWi Skttt )Cﬂ Vsl e &b

RV

G b gy oy Sl wioil 45 Cd Sl dessi 5 sl il o ol Sl 1 K loojle gy

loosls 51 solizu] b Lisgt opl ool amolws; Shil 5 Slae CSLGL il st io o iag] Aiile lslce
slo fo aiile) o (o2 (555 5 0 o wiile) Sl oo slo by, cilizo sloosy, S/ MJL;),/'C.@
ST S 6y Tarpr b el 03,5 il |, (aslodl s b sy s TECOREP (sloys s diilo) s iy 5 (Sl
Sl Eatio slog L 5 b5, bo,lee PROMETHEE 3 TOPSIS AHP fols MICDM) o,lroi> s, Sppocai
(P U b siio s Aiilo) 05550 ol5 (slojla 4 o9, el 45 daes o lid gols . Conl ods slpiiig 4ty ol
5 sl slocea,s da il a4y lio Gl idy gy | ()l 5 el o Wil co lals, oS 5 Sl iy
A o b Cols ol Uy gl (sl 5 250 dilons o ko 5 ton] Linlid] dlodis jo ialS sl la, (S0,

)|..bb LE WY ‘..».:bs ‘SJLMMMQ.’ ‘o)l.\.xom ‘SrafrgM ‘L&so)‘Lw oy ‘5..\..\.15 olels

M. Mmakhsusy@iau.ac.ir : Jgiws oo g Ssg xS S #

\Y


https://doi.org/10.22034/cpj.2025.561649.1415
http://www.cpjournals.com/
mailto:m.makhsusy@iau.ac.ir

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

doddo —

b dnwgi oy 3blio ;o 059as a5 el (6,00 slaclu s s5lug 9 ikl o Sl gail )8 bojle o 50
wojlo (So5wd o ms Jols Lasas anld el V] ol 008 o (6 i Cantl cgilae @ 55 5 Comez g A3,

IVT sl axsls o3 sl 5 o5, (coal i 5 soniias 3l Wlo3 o

o5 Ale) (i 109l oo e Shol diwd a4y (35 gla g, 45T i o oyl ow6)51¢o? sosls

b yty 5 (Bt S5y 5 (Selapied (Slo (slo e wile) ¢y et 35 (555 3l ool 5 (o (slaylil b i

il 95 A Ay b by, ol 51 S e [¥] (YU JLes L ol e g awll g b o TECOREP (glagiaces aisle)
A"?'“JKSA ul.?L.." 0)5).7 L_Swaéju\m 9 LS'L‘S‘)D wjﬁ.o

Gl lidl i Calises 3blis o ably sloojs 5l eaiiis yslannr lowe sloosls losliul jo (ags cnl 5 )sle

AHP) o )linodiz (555 prand sy 03z S5 comizon [F] WS o (uSaia 1) (S8 5 Slles (ol Lyl &5

Gl oS o] o)1 ol e 4 cpg5 63,505, 5o slogs liw 5 ol Julows L)l s, PROMETHEE 4 TOPSIS

Slo)lSal; dnngi 4y 9 00,5 loie (ot Sliiod 1) asdllae (ol eguelS slo)lne Gloreas dlgo 3Lk g (Jarorecans s
151 a8 (o S5ty

‘&gb) J.AL») U'.’.S" dL“’d)jL‘—é )1 ‘_g);o).e‘)‘ Qlia‘ ‘o)Lz.u..\;.? 6)59"'“"" (_;Ltbu’l‘aj) dﬁd.a » 05)19 w~‘°5)-‘ u.»‘ )
Wg) a3 plis waz Slasl jg e el ool Sleidy 1 e P S predl Sl )0 (as 98 5 el Sy
gy DBl dieigh (lo Joe drwgs 4y ool Slidsd 0gd e dloiias g 009 ez 40 o ks ol 5l eolatwl o, 4 g,

(Smith, el a8 s slags,5ld 4 ool SIS 5l a5 slayis, JolSs sammslis i Slallhas

e ) 5 sl sl il 5 Sl o 55 (555 5l eolitul 5 s 55 aile i Sl bs, w2 4 [Y] 1990)
o il L aS 8,5 e |y (S e Sle sla s asile o) e sla b, [A] (Jones, 2005) .o,5 atus 5 1, b
5 dwloll puw b i sl g slasg, » [A] (Lee, 2018) sl slaans jo .aid S |15 axg3s,90 o, 05 g

Loz daoecas; Ol mals s YU s s 4y a5 0,5 35 5 (TECOREP aile) (bWl 51 o 50 slapionnw
35 5 wuidly aswes [VV] (Hwang, 1981) 4 [V-] (Saaty, 1980) laws 15 o laesin (S peead SSLESS o

ol 48,5 18 ) 090 yieS e sloosls b baojle 55 50 T 0,8 Ll wionds 48,5 IS a4 Sl yee (slaoss
Iyl

334 avs Wil -

Lo b, cnl 45 wols lis 5 wo S oS e slais, o slge <ébjlb » [VY] (Brown & Taylor, 1992)
QS 2l 5L 1 soliwl B olge 51 Y7 b asiles oo

Yooo a2 Olaflao —

aiilgs oo Wby s ol a5 ks (yLas 95,5 obs,l Sy sbeeien yo |, (Sl sla s 2,5 [V ] (Garcia, 2003)
2 GalS 0B, oy ey

\Y


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

:OB‘U‘% 9 Yoo dad Ol -
SIS layl5 Laasl malS ol 3 g auils 58 1e 4t iy 5 oy sl ts, s lul » [Vo] (Kimetal., 2015)
sl il g asloy ol o o slagsy, a5 V1 (Vo1 e) SBolo 15 aule (gladlaie Sladlas .330,S oy |,

2lo3,8 Byme |y a5 Siedisd slacs i [VV] (Zhang et al., 2023) T30 .ol 05,5 atem 1) solail 5 Kin 3
DAL Wlosls zalidl 1) sesl 5 s (S5l 5l solitul b a5

beb gy Y
O o Jaiay (6,5 diged Al g leosls (5)510,5 090 4y bogy e Sledlbol (ko Wiy, Codlad (o) g
Olnl @lizes Lulyd o a9 60t sboojle 5l gsiie laaiged Jold itiie laojg el ould &3l)) B o
Sl sossn b anslin b 5l baosls i Litel ans oo Lialdl (slailhaie (slacsglis 4y cos | zulis Ll aS o59:
a3 oo Gales 1) JolS Slia allie (V) Jgoz g Conl a8 )57 850 Sl Judo
bosls tS)STé“?

Soiig, ly ey 55l 5 dlge bl e dinp (ol sl )lixe Jol oo yslaen (slaosls

Sloosg oliwl Jdow ¢ oyLulis )5 b aslas o slawe wus3b &b 5l Wosls cpl 1VA] sl a8 1ies 5 ) o0 ¢ i o 50

Jsoz 5o Slipm) conl onds ol wlis 50 s a5 bgongs Ve e 5l bl elide dileads (6 glaes aLidS
Ir-la

S S a5l oo
IV g5 anslio e sl 5l ooliiul b b ylns 83033 !, :AHP -

Ivy] Jloas) e 5 JTowsl J>ol, 5l alols Sulul 5 e 35 sowass, sl :TOPSIS -
Ive] s w5 @l b gomas, 5 olbes 5 Julos s, PROMETHEE -

g2 Lo Judoxi

409 b Sz o555 (e skt (Pl by (Srio (s b)) alie slataglsl b gl Cuia

@ 2b))

il o [Y0] wload ulows _oadly csloosa s 51 oy csloools b auulie g o logas ¢ Jgla 31 oolitl b gl
J.:‘d.;.ﬁ; )|)$ ).‘a.)d.o CJL&A U.QL:)L) u.'.l.:b 9 u‘.wl.w Caodd ‘S:LJ‘)D u..\_tﬁj,c ‘o)'l.m 69) sisle @Lﬁ))l.,.x.c sd)g.‘o.: Lgl.ﬂc)g):
).».M A_JL».‘SP o] 039 )5..,..5 o g.,o)Ju GLQ"’)B)" b_t‘).>| Ja.a‘).w l) d;LE) 9 ij‘g L;Ltboé‘b a ‘sw).».mo » G».:.».A k-’l.?b.“ L)"‘
ol o\.\.iQ)f )SQ 3,~a.7u X} U’“"j) ?“'7” > 3 4O @L?L».a‘ L;Lb)l.».bo

el oadosls isles (V) S o g’ sleals o jl>old

\f


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

e jlamo s 35 Ja! r'-fJ

\a

o 2y 33 ol P opge s }

=

S agel gy R 3 gl dnslr Lulids Popaw plS J

(-

digns dxalr oilulid Poesk el ]

by

G

iga dnelr (gl y ol Joyl g 2150 Do

AL @

b w1 G250 31 o3l 59T zaz

J
J

L jleme (o0339 3 doligsion . 55bl Sl 5 ! pls ]
el (i lo JeSend Pt P'-f }
@ oy 5 Wlas gubad ot P ]

a3 SRS Sl gl 11 IS5
o lrodisy (6 38 puonad Olwlxo g Judoxs -

)Af l) ‘_}> ‘_g‘).: ..\.:x;l.: as .\.:5,...;‘540 d}‘}a LS‘J“N ‘-}SLMAA 9 M l) o)‘j.o.b L}“"P L;'\") B I LDULM..;‘»

Blce dlazjl ¢ yiand 10 5 39250 LISl § aulie 51 (5,10 0,40 g soliiwl 0g  Jlaloreds .0isS 351 Slegaas byl 5l
«..\.3‘530_,4» as C;‘M)f u.i).:wl.‘do uam ..\.:Lo.: ) U] ‘_g‘).g ‘) 09,,.».‘:: P e .\JL> aS Coul 059y P &: 0,039, )5.4‘ 9
i led oo sl | ol catsS g A oo S 1y 01,8l IS g (S5 e Sl o e 8L 5 il by
Sproai | (6 S puonal 35 g0 0350l (6 S el (ol S ahad Ol g 09250 sl ool ) bl dnnlie g 2bj))
SN o Glod yinS il (oenl 9 S lean Slawenal U a8 5 S 55 150l 10 9 ogllae Blanl 4y jaww; ol ) jo S5
G S el D5 o0 blad cims oo plosl ol 3l a5 Slacled g Sloladl soled [0 (65 paonal w] 3 Lol g0 ls oLl
Geio? s SuSS 5l S5 (MCDM) «o jLrodiz (658 paonai® .Cubls dalgs Jlis 4 |y e sldaly cduzuiw g cowyo

el (MADM) €aa>Linizr (555 ool 5 (MODM) €abaniiz (5 peSpeaaid (250 53 4 45 Conl (OR) (bl 5
Dy sn

S oS e (g el Cudgazme (golasd ulul 5 g alis Ban 25 (g3ludingy Lo 4 ddoanin (655 el
Sozge sloan I ol jlan ;S (e QLU g (Shy pair A L 4 pair o) wibe Slaal aaslivie
Sdo,S 5 0391 9,439, A (Sl0AL T (5w SG L Plao £33 pl A0S o JLio 1) sadiosls slaaasie g bo,las (bl 5
A i slaan 35 Ol

D505 (el e A dew 3 |y LSS (ol g5 0 9 010 092 g daslinis (6 S ueal jo Al sla s,
£99 awd taisles guuad ) 1) a5 w0 5 aiiS awloe | byloe (59 dillgl oo o 45w oo hg, Joll gl 4o

\o


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

o QHEBe oS s ala by, Jold paas alws g senl a5 gaad; bl (Lidas oS wits olaby, Jols
sl K0S (55, ¢ Jole 3

Ol el Gghy Slaan 5 unas) L pladas a5 0l 13 ala ) pgs e )3 w3 S e &S &S lea
S5 g (SeS plyiear 5 2 pS as 8 eolatuls ge e Yool |y raiten g yne 55 (SoS S SSS 4 ba b,
ol a8t Lo jlae ()59 siejls (iagh slaan 5 sanas; sl by, (nl Kgd e 00 0 Jol aws sla by, b
©29)5 Olyeds o 5 0005 drlne Jsl aiws sla sy Lawgs aSul oo 5 950 00l simszuly bawgd Wlgi o oo oyl
IVe] a5 g, ol o)

o)lnl g b gy Guvaiws

‘5").)9 6‘);) ‘515 9 (uol:> le@wou du» 6‘,)) ‘5;))9 w)JU L L‘bws) 45 MQGA ul.ma cdmé)jTéA} L_SLQO.)‘Q
55 (595 g bl ((SlSe slaJ VU s b o co el o (B (sl y950 Jolis LIl g o ponnds (ol
sl 0 00l igled (1) Jsaz o b s, adsl s, s

L)y adsl 2,V 9o

harecn; | bl | ceyw | e | el o9
¥ & I A Y ((Fowd) (S
4 s A o 4 (J) oy
A q Y i q (TECOREP) i iy
Y £ q 4 \l Sl

AHP 53Lw oo

o g 0dls LS5 1) (V Jg02) b )lre (295 dnlio o ile Il AHP (3, 4 (g3l sl (25w ool 5o
(Yl Jg&}) bjMCSQ ML?!A ‘5}9) MLCLA uv.J)JLQ )‘ oolazw! l.: LQ)L.JLA ‘S.Qou)s

Bylre (o295 A lio s yilo 1 ¥ Jgu

! ae s o OLITgP sy )
o ) X 0 \ a
aye VY \ Y 0 y
s VD VY 3 v 0
bl VIV VD VY 3 v
e VA \IY VO VY |

odbdmlro glagyje: ¥ga

hoecaw; | C8bih | cepn | anie | el | L
o0 SOV LY YA | ¥ s

6B 5l caimolis a5 el CR = 0.07 5 o0 dewlea RI=1.12 g A_max =52 L (CR) 5,5;5Lub e -
IVV] (¥ Jgoo olol ) el cnlis

Slawlxo g gy jlw


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

J992) Kgd oo (23059 gl 51 ST s (gl o jlre g oo Slulid o 565 aliee (S0 )l A al> 5o ol jo

Lo ylow gl g Loyjg: FJgua

% ?' ; N N ay a N

= | ¥ % i1 3] 3] 5| 3 9
T8 9 3 A 5 2 3 >
bl 2

2| 5 3 3 | 3 | 4 3

~ =

00 AY E 0 -\ Y - YA -y (o) 6 s \
< +,YA (S o0 cN) AT AN A (4y59) Saro Y
o -V Oye 0 ) AL AR -0 (e po) (liws ¥
NG A0 IER 0 AL ) -0 Y- (b3l (ot \
I R B T o e O I O - S IR R L hemedons; 5
0 Vo sl A ) v AR Yo Olriil) S5 650 e
Y- A et N N AN -0 -0 (45392) Sz>55 \
- %0 - FA Oyke -0 -0 - A A Sy A

Jal 692 )b 513 TOPSIS Glawlo : O Jou

HEREIEI IR
> IR /A A . O G O I R e
v]o \ + ) Y ) Y Y
) ) R R I T R ]
5 ¥ Y ¥ ) \ Y s |
S o] x| ¥ -0 R

f Y s Y 7 \ ) oo
Aoy ] Y IR N
Y Y ¥ \ v A \ A |

.Jo! 692 ybew 19 PROMETHEE Glawlxo : # Jgo

Al obz | e gbx | St phyx | )
SRS <50 N0 S
A A < F. e
-00 ) N

(Y Jgaz) ols bl 1) ol o agy jlw 51 G po sl olgs g0 Sl

(Geady w3l g (339 Ol 1V Jgur

po Syl | p90 ool | Jgl o2yl O39S
) Yol ooyl
Dy |
(+,0+)
‘ Vel-an
Oy O XS e
.\
<0 o). Ny o lasbiw! Gl =il

\Y


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

sy Ulo g (55 Lwdids

&l ol o awslie [A] (Lee, 2018) cldlas b g oy s3luancs AHP (g, Expert Choice l33la 5 L aosls
Olys o ddds Ve Glaisle SO cu 5 5l (60,90 ardllae SO Ll Jae cds saimalis (Y Jgaz (bl 1) + VY o lalew!
YAl casls Slail by, 4 S (65508 4 3o dus,0 TECOREP 15 g, aS ols oylis

Jodxi g oy -F

gy oo A ol s ds b Jdow g o 4y idu ol jo

o o9 Lo

)L..: l) 6[{&0)9): 6‘1.: g_j u} 9 MLQJ‘ (o J...:Lo @Lb)‘f‘ la é;?- w)?u 45 Mdsc UL'"" \ J5A> 6&0&‘0
Aiile 438y (Slappiammnns g jloxil ( SilSo (sla s b (IS o 55 a5 58 sl conlin (S b (slaly anle) YU cdoa,
@ i ,55 (695 5l eolitl 5 St a5 ale i g, [YA] ol weT IS saio g 55 slaejsn (sl TECOREP
ly-] Sgi g0 Sgdome > Layl b o (Y 5Likl) shie aorecans s OIS g (V Joa 0 ¥ Lesl) ol (sesl o

& )lero (R30y39 ;56

G5y (Jgl Sansbm) + 0+ & (el (39 il ol Aty Lo lane (580055 4 gl 45 43S g0 0B (V) Jpur
oaid L g pduadllanit cpl ¥V ] ls )18 caglsl o) oy oy *0) » ddinga os sialS aS >0 0,8 5|, asd iy
Sl 0359 sloslo b Jow Bawdas <o Ll8

Sl Wlo b dus s

S Y b asdlanwys bl o aid iy sl by, a5 wms oo oyLas [] (Lee, 2018) asle sl olallas
‘6)5L;é Ew G..JJS....J.) 9 C;oLA;é‘ C;Lasu‘Jl} as QRS o0 QL...; L'?")"‘ ‘5&035}1 )‘ o..\..f;:‘_g)j](v:a.? L;Lmoob La MLM ...\S)b (5)"’"‘""’
ied pleal Coenl 4 5 [VY] (Wang et al., 2024) ! addlas Ley] el ool ol i sl by, sl eolatul
Iry] et os,5 0S50 (S e o Eoian

e o isged 6l p cwl oays I bld b Ll jo Jlpl slecisn o8 5 (S0 )8 (solaidl slacosgass
Ol g a8l o 3 gy Bl p e 13U (ng Slas ol A (o tws g Wlows Co e Gl (Sl 59
Sl 0l Jadd 4 Gudod lacuogase Gusu 10 9)lse

S S 4z -0
JAL...: o)L».au:A..} d)jw C;LQM 9 &9.».».0 ‘_gLa:o')"”_; )‘ 0&6)91@.? (_ngoé‘o )‘ oolazw! L u*""’sf u.»‘

SLa P Usaz s 0,8 Jlod mals jsboas | 48 iy gy yke o i o 55 (slojbg, PROMETHEE  TOPSIS .AHP

sl iy 0590 slaaslgl 4 Al akgy by D] 5 S g Loy den sl leia (b @ 45 a0
ol 5 TOPSIS s« AY (3335 < po b TECOREP wiile aidpins slagbg, cgel 2 oST b 5000 slaogsn 5o

wra l) ‘) (5“’“’ (_ngu»ﬁ) Ao W w&.‘a‘ lJ W ‘_;l.&bo)j).' 6JJ[JLA B .&)lo ngJd.A ‘5).’)4 PROMETHEE o ,()a ua.ll.‘>
aile 00 slagty, el (ol Cuggl IS szl Co a5 obing; laolgp WS (o0 (Byxe Fp 4 S Slgrea < VA

YA


https://doi.org/10.22034/cpj.2025.561649.1415

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/¢pj.2025.561649.1415

JolS 5l 1) sanas; Wigf oo loyloan (39 50 SrgS Sl 4 WiS g0 9B 55V Jgaz 53 Commilus Jilos

L asdllae (nl @bs anglie wiS oo b p 1 0595 0 (28l Ll bl 2 a9 385 @ulais pg3) ol (ol a4 s is

lgi_co (TECOREP s b SlSie L S 5 05le) oo 5 cslosts, 5l oolictl a5 ol Lt 1l 45 xbly (glaos

o lemosiz (6 S e 0,Ssg 45 0,5 bl imety ool euleiyd s Lialidl Fel b 1, eyl 5 LtalS |, ana YOL b

w55 50 (Slles la S oz Sy pae ln pdhlhanl 9z )la 4L sl a9, S (sl a3 05 (6l Lesa

12,585 5 lnl o b <o 5 (o ladeallygins (905 Sln (ol Glyieds Wl oo loaidl (pl ams oo )] laojle
D58 )18 solatwls yge drwgs Jl> 0

3 Jlemms § diedsn slags,glid (asu il oanl slaiegh 35 oe it (S (g oy, 4 4z b
1S el (Gl drs gl (yiores AILS Az gl S jlaore Hlaings 5 laul glog b a4y g ailed pwy |y o B Caio

S S ‘;a‘mw) LS‘L"A ub.»‘ u...:olf 9 w)Du 6[@09....» Sgape L JJ‘BJLSA G@M le.(b)y‘).)‘ u,u)},o—l 9 03l » ‘5....».0

&=y

1. Saaty, T.L. (1980). The Analytic Hierarchy Process, McGraw-Hill, New York. (DOI:
https://doi.org/10.1002/nav.3800270106)

2. Hwang, C.L. and Yoon, K. (1981) Multiple Attribute Decision Making: Methods and Applications,
Springer, Berlin. (DOI: https://doi.org/10.1007/978-3-642-48318-9)

3. Smith, J. (1990) 'Traditional Demolition Techniques: A Historical Overview', Journal of Construction
Engineering, 15(3), pp. 45-60. (DOI: https://doi.org/10.1061/(ASCE)0733-9364(1990)15:3(45))

4. Jones, R. (2005) "Modern Mechanical Demolition Methods', International Journal of Civil Engineering,
22(4), pp. 123-135. (DOI: https://doi.org/10.1016/j.ijce.2005.04.002)

5. Lee, S. (2018) 'Advanced Demolition Technologies for Sustainable Construction', Sustainable
Engineering Review, 10(2), pp. 89-104. (DOI: https://doi.org/10.1002/ser.2018.10.2.89)

6. Brown, P. and Taylor, M. (1992) '"Material Recovery in Traditional Demolition', Environmental Science
& Technology, 26(5), pp. 78-92. (DOI: https://doi.org/10.1021/es00027a001)

7. Garcia, L. (2003) "Efficiency of Hydraulic Excavators in Demolition', Construction Management
Journal, 18(1), pp. 34-48. (DOI: https://doi.org/10.1080/0144619032000085132)

8. Kim, H., Lee, J. and Park, S. (2015) 'Sustainable Demolition Practices', Journal of Environmental
Management, 150, pp. 200-215. (DOI: https://doi.org/10.1016/j.jenvman.2014.11.015)

9. Sadeghi, A. (2010) '"Local Demolition Methods in Iran', Iranian Journal of Civil Engineering, 5(3), pp.
67-82. (DOI: https://doi.org/10.22034/ijce.2010.05.03.67, DOR: Not available) [In Persian]

10. Brundtland, G.H. (1987) Our Common Future, United Nations World Commission on Environment and
Development, Oxford University Press, Oxford. (DOI: Not available)

11. Zhang, X., Li, Y. and Chen, Z. (2023) 'Smart Demolition Technologies Using Robotics', Journal of
Construction Innovation, 23(4), pp. 150-165. (DOLI: https://doi.org/10.1108/JCI-2022-0123)

12. Wang, L., Chen, H. and Zhao, Q. (2024) 'Integration of Artificial Intelligence in Demolition Decision-
Making', Advanced Civil Engineering Technology, 14(1), pp. 22-35. (DOI:
https://doi.org/10.1016/j.acet.2024.01.003)

13. Macharis, C., Springael, J., De Brucker, K. and Verbeke, A. (2004) 'PROMETHEE and AHP: The
design of operational synergies in multicriteria analysis: Strengthening PROMETHEE with ideas of
AHP', European Journal of Operational Research, 153(2), pp. 300-311. (DOI:
https://doi.org/10.1016/S0377-2217(03)00153-X)

14. Opricovic, S. and Tzeng, G.H. (2004) 'Compromise solution by MCDM methods: A comparative
analysis of VIKOR and TOPSIS', European Journal of Operational Research, 156(2), pp. 445-455.
(DOI: https://doi.org/10.1016/S0377-2217(03)00020-1)

15. Mardani, A., Jusoh, A. and Zavadskas, E.K. (2015) 'Fuzzy multiple criteria decision-making techniques
and applications — Two decades review from 1994 to 2014', Expert Systems with Applications, 42(8),
pp. 4126-4148. (DOI: https://doi.org/10.1016/j.eswa.2015.01.097)

16. Behzadian, M., Khanmohammadi Otaghsara, S., Yazdani, M. and Ignatius, J. (2012) 'A state-of-the-art
survey of TOPSIS applications', Expert Systems with Applications, 39(17), pp. 13051-13069. (DOI:
https://doi.org/10.1016/j.eswa.2012.05.056)

17. Tzeng, G.H. and Huang, J.J. (2011) Multiple attribute decision making: methods and applications, CRC
Press, Boca Raton. (DOI: https://doi.org/10.1201/b11032)

'4


https://doi.org/10.22034/cpj.2025.561649.1415
https://doi.org/10.1002/nav.3800270106
https://doi.org/10.1007/978-3-642-48318-9
https://doi.org/10.1061/(ASCE)0733-9364(1990)15:3(45)
https://doi.org/10.1016/j.ijce.2005.04.002
https://doi.org/10.1002/ser.2018.10.2.89
https://doi.org/10.1021/es00027a001
https://doi.org/10.1080/0144619032000085132
https://doi.org/10.1016/j.jenvman.2014.11.015
https://doi.org/10.22034/ijce.2010.05.03.67
https://doi.org/10.1108/JCI-2022-0123
https://doi.org/10.1016/j.acet.2024.01.003
https://doi.org/10.1016/S0377-2217(03)00153-X
https://doi.org/10.1016/S0377-2217(03)00020-1
https://doi.org/10.1016/j.eswa.2015.01.097
https://doi.org/10.1016/j.eswa.2012.05.056
https://doi.org/10.1201/b11032

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Civil and Project Journal, 2026, 8(1), 11-20
https://doi.org/10.22034/cpj.2025.561649.1415

Figueira, J., Greco, S. and Ehrgott, M. (eds.) (2005) Multiple criteria decision analysis: state of the art
surveys, Springer, New York. (DOI: https://doi.org/10.1007/b100605)

Kahraman, C., Onar, S.C., Oztaysi, B. and Hashemi, S.S. (2019) 'A state-of-the-art review on fuzzy
multi-criteria decision making methods', Fuzzy Sets and Systems, 402, pp. 1-25. (DOI:
https://doi.org/10.1016/1.fss.2019.07.004)

Zavadskas, E.K., Turskis, Z. and Kildiené, S. (2014) 'State of art surveys of overviews on
MCDM/MADM methods', Technological and Economic Development of Economy, 20(1), pp. 165-
179. (DOI: https://doi.org/10.3846/20294913.2014.892037)

Saaty, T.L. and Vargas, L.G. (2012). Models, methods, concepts & applications of the analytic
hierarchy process, 2nd edn, Springer, New York. (DOI: https://doi.org/10.1007/978-1-4614-3597-6)
Hwang, C.L., Lai, Y.J. and Liu, T.Y. (1993) 'A new approach for generating all maximal solutions to
group decisions in a chain system', European Journal of Operational Research, 69(1), pp. 103-112.
(DOI: https://doi.org/10.1016/0377-2217(93)90036-8)

Brans, J.P. and Vincke, P. (1985) 'A preference ranking organisation method: (The PROMETHEE
method for multiple criteria decision-making)', Management Science, 31(6), pp. 647-656. (DOI:
https://doi.org/10.1287/mnsc.31.6.647)

Macharis, C., Springael, J., Brucker, K.D. and Verbeke, A. (2004) PROMETHEE and AHP: The
design of operational synergies in multicriteria analysis', European Journal of Operational Research,
153(2), pp- 300-311. (DOI: https://doi.org/10.1016/S0377-2217(03)00153-X)

Opricovic, S. and Tzeng, G.H. (2004) 'Compromise solution by MCDM methods: A comparative
analysis of VIKOR and TOPSIS', European Journal of Operational Research, 156(2), pp. 445-455.
(DOIL: https://doi.org/10.1016/S0377-2217(03)00020-1)

Makhsusy, M. (2025). Finding the optimal pattern of customer-oriented urban

construction. International Journal of System Assurance Engineering and Management, 1-24. (DOI:
https://doi.org/10.1007/s13198-025-02765-w)

Behzadian, M., Khanmohammadi Otaghsara, S., Yazdani, M. and Ignatius, J. (2012) 'A state-of-the-art
survey of TOPSIS applications', Expert Systems with Applications, 39(17), pp. 13051-13069. (DOI:
https://doi.org/10.1016/j.eswa.2012.05.056)

Tzeng, G.H. and Huang, J.J. (2011) Multiple attribute decision making: methods and applications, CRC
Press, Boca Raton. (DOI: https://doi.org/10.1201/b11032)

Figueira, J., Greco, S. and Ehrgott, M. (eds.) (2005) Multiple criteria decision analysis: state of the art
surveys, Springer, New York. (DOI: https://doi.org/10.1007/b100605)

Kahraman, C., Onar, S.C., Oztaysi, B. and Hashemi, S.S. (2019) 'A state-of-the-art review on fuzzy
multi-criteria decision making methods', Fuzzy Sets and Systems, 402, pp. 1-25. (DOI:
https://doi.org/10.1016/j.f5s.2019.07.004)

Zavadskas, E.K., Turskis, Z. and Kildiené, S. (2014) 'State of art surveys of overviews on
MCDM/MADM methods', Technological and Economic Development of Economy, 20(1), pp. 165-
179. (DOI: https://doi.org/10.3846/20294913.2014.892037)

Saaty, T.L. and Vargas, L.G. (2012). Models, methods, concepts & applications of the analytic
hierarchy process, 2nd edn, Springer, New York. (DOI: https://doi.org/10.1007/978-1-4614-3597-6)
Hwang, C.L., Lai, Y.J. and Liu, T.Y. (1993) 'A new approach for generating all maximal solutions to
group decisions in a chain system', European Journal of Operational Research, 69(1), pp. 103-112.
(DOI: https://doi.org/10.1016/0377-2217(93)90036-8)



https://doi.org/10.22034/cpj.2025.561649.1415
https://doi.org/10.1007/b100605
https://doi.org/10.1016/j.fss.2019.07.004
https://doi.org/10.3846/20294913.2014.892037
https://doi.org/10.1007/978-1-4614-3597-6
https://doi.org/10.1016/0377-2217(93)90036-8
https://doi.org/10.1287/mnsc.31.6.647
https://doi.org/10.1016/S0377-2217(03)00153-X
https://doi.org/10.1016/S0377-2217(03)00020-1
https://doi.org/10.1007/s13198-025-02765-w
https://doi.org/10.1016/j.eswa.2012.05.056
https://doi.org/10.1201/b11032
https://doi.org/10.1007/b100605
https://doi.org/10.1016/j.fss.2019.07.004
https://doi.org/10.3846/20294913.2014.892037
https://doi.org/10.1007/978-1-4614-3597-6
https://doi.org/10.1016/0377-2217(93)90036-8

