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Abstract

In light of the global trend towards a circular economy and sustainability in the
construction sector, Design for Disassembly DfD emerges as a fundamental
methodology for building flexible and reusable structures. However, its
application, especially in the Arab context, still faces challenges due to the absence
of quantitative and automated assessment tools that effectively integrate DfD
principles within a Building Information Modeling BIM environment.

This research aims to develop and implement an integrated framework to address
this problem by designing and evaluating disassemblable buildings using digital
tools. This was achieved through an applied methodology that began with
designing a case study in an Autodesk Revit environment and enriching it with
data by creating "digital material passports" using shared parameters and
schedules.

To transition from descriptive documentation to quantitative analysis, an
innovative computational model for assessing disassemblability was developed,
based on three weighted criteria: fastening method, ease of disassembly, and
degree of reusability. This computational model was automated by building a
dedicated script in Dynamo, which reads material passport data, calculates a
"Disassembly Index" for each element, and then updates the BIM model with the
results.

This process concludes with the creation of an analytical Performance Color Map
within Revit, an effective visual tool that provides immediate feedback on the
design's strengths and weaknesses and serves as a proactive decision-support tool.
The research concludes by presenting a comprehensive and clear workflow that
transforms the BIM model from a static data repository into a dynamic analytical
tool, opening new horizons for designers and engineers to effectively adopt data-
driven circular design principles in the region.

This research emphasizes its contribution to advancing sustainability and the
circular economy in the construction sector by enabling the reuse of building
components and minimizing resource waste. This is achieved through the
development of a digital disassembly index and its seamless integration with
material passports.

Keywords:

Design for Disassembly, Building Information Modeling, Digital Material
Passports, Disassembly Index




Gl ginall Jsaa

B ettt ettt ettt ettt et aaaas P dnal) il ) el
2P Abstract
) & ettt e et eeette et eett e et etan et eaan et ataeaa et eraaaranaaen : JgY) Jeadll] -
)t ettt ittt it ittt e e et et e ettt a et e e et eeatesetaeraeeaesanesans daeal V)

) b et — ettt Gaall AlEe Y-

1 et ettt séaanl) i ¥y
LRI séaanll Calaal £
LI S téaanll ducajh 0—)

1 ST PP : Gaaall duaal 1)
YT ettt ettt et et e et eeeteeeaea it naaaeaaaeeseeeeeaans Gl alia V)

1 IR PSP T PP PPT RPN : Canl) Cilgal A

) € ettt ettt ettt e ee e et et ettt eeeteee e aaanaaaaaaeeeeeeeaeaaaannnas il agas 40
LT @il JUY) : S Jaadl) Y
1 O ettt et e e e e e e e e e et e e e e raa e aaeearaaas Al cilahall Jdas Y -Y

) O i iiieeeeeeaaas :Bibliometric Analysis dul.l il jall S dalaall V=Y =Y
YA Content analysis dalul lahall jegll diasll Y—1-Y
L1 PP PP (Design for Disassembly — DfD) <l<a) JaY sl Y-Y
B e ASall Ja¥ asaaill asgte V=YY

LI I N DfD claslyiuly tgole Y—Y—Y

LI PO (Deconstructability Criteria) <l<aill LU ands julas F-Y-Y

L OO @I sLaBY| pen & DD b€l JaY asecaill jo0 £-Y-Y

O DfD & cilosladll clillaiag LOD cilbigivs 0-Y—Y




e el Bld) A DD sals baas 1YY

L (BIM) oLl Cilaglan dadas Y—Y
L2 ORI BIM L) cilaglee dadad Clilads asghe V=YY
TV plieal) araaill < BIM Ll laglac dadas L Y-V—Y
YA eieenenn DfD clSall Ja¥ avaaill (52le pe BIM clill Cilosles dadad zad ¥=Y-Y
LAY Blall 890 dalgh awis < BIM .lasna) §-V-Y

L P daclall BIM cilgal o—Y—Y
L (Digital Material Passports) 2.l Jsall &ljlga €Y
Ya...... (Digital Material Passport — DMP) _a3 )}l Jlgall Jloa aggiag Chujad V=€V
£t ieeeeee e e e e e e e e e e e e e ee Balall Slsa Lgasing Al Clasbeally yulaall Y-£-Y
£t et @ L@yl saldd) Slea cpu ABDRD) ¥ —£-Y
E) it e e e e e e e e e e e e e e e e e ————— BIM 3la Jals cfilgall Jayyg sl 3yl £—£Y

£ ) ettt et et e e e a e ea e e e e daadyll dlgall Cililgad dacly Ciliaie dlial 0—£—Y
2 TP RRTRPPRN Lagiall: CEN Joadll -V
EY i BIM =354 (eca (Material Passports) algall Ciljlga caadags V-
EY Revit ,laasul (DfD) ebSall el )l 7 3gaill alae] V=) =Y

E i Revit Jals L))l slgall @ililgn gl Y-V —F
OV ittt Revit Jils (Schedules) sl @ljlsa Jglas L) Y—)-F
T, D) z35a1lL Lghayyy Google Drive daia ) dsall Clilss 2d) €)=Y

T et e sall & lgalasin dlsall Slsa il apacas 0= =¥
) Agall drad )1l calilgall calilay 1YY
TY e Dynamo .laiiul aliaig Disassembly Index elSal) 4LE jdga jighai Y-V
Y : Revit i 'alsall L6 a5 )b elds) V-V -Y




T ettt A LG g bl zigaill jsks Y-Y-T

1 SO Dynamo aladiuls luall #3sail) daa ¥-Y-¥

)t et e et e e aa e aaans Grad) leblaty il (mpe £-Y-Y

A S Labyll g yiall duga Aoy yo adgall B Clagleall ) Jgeagl Junis Y=Y

N E SR Gluagilly il zaahll Jadl)
E USSP Lacaliag milial) (mye V¢

) € ettt e ettt e et e ettt e e et e e et e eeat e et eeataaaataaaetaeaaraaanas Leddl V-Vt

2 SRR ol e Y-Vt

) ettt e et e et e e e e et e et e et e ataaaaaaaaanaas bl sl Y-)—¢

e Al JlaeYy cluagil) Y—¢
e PP &Yy gl el Lo Sliagi VY-8

A A Ll ddiny JlaeY cilagize Y-Y—¢

N A ettt et e et e et ett e et e et e et eataaaaaaaaaanaas gl v-v—¢
1 PSP eyl




VY

Yo
Yy
Y¢
A\l
YA

AR
Y'Y
&y

: Jglaad) Gupgd

......................................................................................................... Talgiiad Cpdlgall jiST) Jgaall
................................................................................ lalgtind Y VW) £Y Jgaal
......................................................................... S Al el didatlls ¥ Jganl)
......................................................................... Al Al 5ol oo il Jidaill ;€ J saad)
......................................................................... G Ayl ;;c}m Jalasl) 2 0 Jgaal)
........................................................................ Al Al ol e il Jalaill 2 T J san)
...................................................................... Lusalall 2l L:;;}m Julatll £V Jgaal
...................................................................... Fadlal) A al) e gl Jabal) 2 A Jgaal)
........................................................................ Aapld) Al e gill sl 14 ol
............................................................... zisalll juslic b dexiicadl dlsall 1)+ Jsaal
Agall Abilsa A derdidl Shared Parameters i< dall Glalaall blall S 2V Joaal)
.................................................................................................................... Aoyl
............................. Glue-Laminated Timber lasll Lalall &l iahylll ad 0V Y Jgaall
........................... glass clear glazing temper _laall Ll clpiah)ll)l a8 VY Jgaal)
................................ m.glulam southern pie 3geall Lalall S iah)ll) a2 Y € Jgaall
................................................. Glulam C24 2LDUL Lalal) @l iyl ad Yo Jgaall
................................................ Glulam 24c¢ sl )l Hlall Joan 2 16 Jgaall
............................. Glass Clear Glazing Temper 52l 80 Slsall g 117 Jsaall
................................... Glue Laminated Timber sald &)l 5lsall Jgas 118 Jsaall
------- Loddy o ) ddagl) juleall Jisail acied) Scoring System cils)all ol 1) 4 Jsaal

A LB e il gl sl Cilie 1Y+ Jsaal




1
VY
YA
YA
¢¢
1A%
iR
1y
1y
14
\A
Al

JISEY) (upgd

............................................................................... Bysdiall Calalg caludyallz ) JSal

as il jalae €T Y JSE

..... Talgtud Joal) ST v Jsal

................................................................................ Talgaiad Cilealal) iz ¢ JSa
........................................................................... el 2yl D el 2 5K

. dilad) Gl s 6

.......................................................... Glue— Laminated Timber 52l jlsa 7 <A

.................................................... Glass Clear Glazing Temper sk jlsa 8 <A

............................................................................... Glulam 24c sl jlea 9
.................................................... Dynamo . dasll) elSal) b6 page dud 10 J<SE)

sl dgglll alasal) 11 J<al)
£ g phall dpad ) d8ladl 1200




: JsY) Juadl) -
: daddall V-

Al 5elilly Aal i) (aeanl il agiall daiis 16)lie Gl Yoad eli) g Und gy
Laylall et 5aleY ygn 8101S BIM elial) culaglas dadad &0 )y Blacd) 138 85 L2554l
Gl Calida gads (3855 DA (e o B3age Laad) L3 BIM g« bl Lgs 35 aaa A

Masl 8 A8l g cclamdil) Calide ¢ Ol =iy Las cgyla¥ly LYy (gylanall g siall
Abeally daadall cng Janadl dla e (e 12 o) 3l

Cllsa o Cipad Lo Wyl e coliall Ul & (gl alai®Y) e Bana aalie Cijgls (AT dga (1
Ay Clagles (35 ) Caags dudd) Clgal a5 Digital Material Passports . 4l sl
LSS AlSa) edindly byl lguailad clgesh Jia colill jualic (8 derdioall dlsall (e dlaldiy
M85 e K Bljae Lald clilsall sda iy« oaal 58Y) W jac s olginds A sk ¢lgaladinl salels
Gan Nsall ee Judarg i) (e Jloy Lo gl sale] gl aladia) salels (3lam Alggune )8
Jaalaidy) 5ygal

S i e AlalSie ey A e Ay BIA G0 (aad)l) dlgall Cljlea Adlledg BIM 406 G peall 2ic
05 Y Cus Blaall 3" galall £lSAN agghe jia JalSall b Lails 8y50 Jlgha Sl (8 puaie
Uggmns ¢l Aol il (e €5 dasiia Cilaslaa Joans s cdah (gyeail) z35ail (1a 12)n yaiall
(Sill B ¢ S5 ol ga Dol Bolad Jiay dngill 138 L Aabifine aojliia b daed Balely (ASSE

AR

;) AUSEa Y-

2kl b manly ot lia Q1 Y <Galle DD Sl J5Y avecil) ptlie b Jagalall axid o
o Auals BIM i) cilasbea dadas & Jals Glee fsalaall o3 e £iS (id ) Al
omilad (350 dudd ) dlgal) Cliln alasind o WS . npal) allal) 3 dananiglly diaanl] L)




(J:'uux gﬁ tﬁl.:: db..j M (Ga.ab:\ﬂ\j\ )A’Jb 6&"_13.533\ z\.a..l)la «saldl &5.1 d'.'m) Ll Z\LUA\ )AM\
Ay iy e Aise Zaltioas Sl AT Lo Cpancaall 558 i Las caslial

Clpal Calagig ¢ yila (<8 BIM ae DD oty ae z3sai sk N dalall 50 ¢l
e lgalasind salely bl b€ LB acd 8 agan JalSie plad (5iigig LSy el aracaill
e oY) adail) Aggang dalaall diagiadll sl j

saadd) Al ¥

CBIM ol aladinls o) (glana z35ai J21 DID i) JaY aracaill fgale zad (Sar S -

wailad 3hg S8 Digital Material Passports 4u.d)ll slgall Cloa aladiol dillad sae Lo -
fRevit zigai jaca clSall AL jaliall

ChlA acay dalail 4. 501 Disassembly Index "elSal) L6 b5’ Gk pshi (S (S -
¢ Revit Ly Heia 55 aeaill

séaadd) Gilaal £

(e Akafial g GLSEN AL bl avecad 8 4uad )l dlgall Gljloa aladin) ga Gl )l Cangl)
;A e @l Galaa) Dl

. DID t53be slehe o BIM sl alatinly l€all G5 e sleY) 6 #3503 mranal -)

plasia) salely lSall anjalay et ¢ Revit ziged Jaly jaie JS dliadi jailad JAg) -¥
.(‘_s_.«.abﬂy‘ )A:J\ ‘Qg.\:\ﬂ\ 2\.53).1: ¢3aldll t).a d'.'m)

bl Julasg asill Jigeal daddy alge <lifsaS Jast Revit Jals Schedules daais Jglas olas) -V

raic € el autil Dynamo pasials ik dialy "Ll LB Ja5e" 1 slas ziga gk -

AR




sl JalSia ae ) sty RVt o sl Al ja slit] e (g IS Jilaill il e -0
Aasanail) cily)all Has)

rduanl) dudajd 0 -

oailad g5 BIM slid) clagles dada 458 po DID b€l JaY aveill (ki gead )
Zigad ok (b agunn (Aidige LS aui B3l olais (aadyl) alsall Cilsn PA o yealial)
Ao Yicss Apapacal b MAT) ae g caladial] salely LSl il L6 5308 Aul careas
aadill 1Y) Jahyal) e lilall e iy

: daadd) dsaa] 1Y

;A ylail) daaad)

I Ayal) L) 8 daaly B yea Bond du (B aged 435S (e Candl 13g] Akl duaa) o
it ¥ BIM . elill Gilasles dadai g DFD GlSail) JaY avecaill toalie o JalSall el
Py (e daad)) alsall s ahadiuls (ailadl) 3Eal Gk U] ani e dulall o2
J<a il 4L vl Computational Model (olos z3sa aisiis joli DA (e aaif ks
Gohll agass ¢lgialaind Ll slgal) pailad ¢ Al (Sl agdll (e z3saill 138 e . S
L) LB aalie e Ll il 73l JalS5 3 Ging Dliise il

:lant) doaad)

Oe il e Sl B el ks BIM z3gad ok b dleall Canll 138 duadl 53

o2 Jagat (Sar i jglad i ccnuend i) g1 vie Ganll Cigy Y L daadyl) dlsall lilss Dla
Lleall 220 755 . Dynamo alasiuls byl 5 &idige sl DA (e 2agsill A6 ddpea ) bl
LB anili (g Cnetigally Onaaadl) (K5 dalas A B3] ooy (bl dgigl dlad il

Bdsad llly Eanall 138 oy L elSall iaall LG 8 55ally Chniall Jalis aaaty (5)58 JSA drsreral
Liigal) il 8 5ilie 4t 53l Sas lgme s Lellan L) bl O3 o OlalSie Gl
bl e ey Jlad IS0 daliia) julas (gudal deanlSY

'Y




P Caal) malia V-

aot oy Aalaial) dalad) lahally il ity aan b i) s pasingd 1 Aiadl) deagl) mgiall o
Agdyeall Clsadll aaad Caags (BIM el Cilastes dadal pa LlelSiy DD elSall oY avecal
231 saleY AL yealiall (allad 35 b Bpaledl ilgasilly

(gr‘:’)ﬂ‘) g.a...\,\hﬂ\ Tl o

syl Tas o) dilailly Cupailly dadaill on ey Aul mgie o culul S0 Gl adiay
(b £55) Sl ALE Ljlans Bangl slaY) 6 BIM el Glogles z3gal pracay didal)
Slabeall’ e dsad) dge Clsn oL DA Ga il z3gaill 138 o3 S Revit . gealig alasiuly
Jalanl) dlsye ) @l axy Gaaddl Jiiw Schedules . Jslaall s Shared Parameters 4 jiwl)
il oyolat 21 s 735 Gkl Dynamo & yeai) daesull 830 aladial 2 G (asigall S
& (g « paic I Disassembly Index <l€all L6 jhse Gluay cupSull a6t . clSal) 4
A Ao o il e Al pas Al dongial) iishy il adgr gl Can ash
Jand) o ddlad lia) ) JelSaal) ggiall 138 Ciagy o4 pems duigl dasd cLisY Revit 4 Filters
Aniseg daltices dpapana Sl AT aeal dee IS clgdaje s Leblas ) @liball Ja) e ¢ ikal)

A iy e

s daanl) cufgal A

Aalud) cluha <
dadad Ay g DID Sl JaY avanaill G Jolall el ) Epanl) lusY) dealye o slae¥ &
zla Jaly Ll sl s aladial cas gl cluball L)) ALYl BIM sl ilesles

+pesail
Lad ) 5lSlaally ananail] cilgal <Ll

Autodesk Revit .
Aadail deladio) &5 L Lad )l Allall slel) D6 BIM el Gilaglas z3sa oLty dulaY) 1Y)

'Y




Jslasll ¢Lisly <Shared Parameters iSpdall Gldedl je lgailad Giigig ¢ ualiall

Aoaddy Jlge blsas Jans Al Schedules
Dynamo

DA (e i oSl sl ddee daadY Lgaladiad &5 llg (ReVit g daatall Lyl daayall 514

)ijA" k._il.«.u;} ‘J}LA\ "@Lu.\;j\ C.J}A.\]\” é_y.bﬁ cdb,d\ C'_\bb; C'_\Lil..p 5;\);2,1 6‘55:1 Uasada C'_\.DSM ctt-j
emie J<"LSa) 4L

Revit 2 dgalsh jidé
BB a5 a daryl Addaie aclgh oLy DA (e o3 . e Lgblaty il (m jal 8IS Lgalasiad o
Zasall Ao ls Agl ddanyd olds) die i Lae cBaana ool "Ll

sduand) agaa 40

Ljsaad) dpall o ysgandl — LA ddailas 1 4uilal) 3gand)

el 25 s ol e JAT (an DU el et daila)l) agaal

Al AL Sl iy asecail oy oo ] skl e Canl) 13a 3K 1 dusguagall 3gaal
) ey (oabm 255) Aplmall/Bpiall Clangll 238 (e duads Als e o Glee Gl
Badaie sl Al Al dl) Shaadl canal Jolin ¥ il ol uSll salely il mand ) B3 Lusall
caniill yuleas ULl acfedl Lo sale) Lgale aguda callay 3 ¢ galshal)

V¢




G Uy : SE Juadl) -
Ll cluhall Jolas V=Y

gld lgialy Material Passport 2gall culjlea pgde SLESLLY Gluhall (e waall Cu P\
alaie) &5 ccangd) e (gaaanl L gyilall aLai®Y) Guiats dalnin) o layil (sae and Caagy ol
2aas g gangan Aalaial) Gl a b o3a i Cua (bl Al o A e glul) il
otlly cdangially cpgaagall Jie it pallad e 2Ly Lelias,

Gy Daas Wjlac L Google Scholar lily s B aladi) 23 cdlall @il cluhall e éaanll
o palus Lae cladd cluhal cpglie 8 Lalital L)) e 350 28 Agadal) el ) Jgensl
lgalatiad & A GanlY) dpalidall AalCl) g s galls dlia SSY) ciluall aaaty Cand) lai (3aaeias
e g dad el @lalSlly cihyliadl (e de g J) d8LaY L <Material Passport _»
Circular Economy , Building Information Modeling, Sustainab*le
.Construction, DfD

DLER) &5 Al 00 gl 8 <gls "Material Passport’ A< o) cibilull sac 8 a3l ekl

g semsa Jolin Al V) el @ G sl ly Jsiall A2y julea e 3l ciluhall sda
daalll ye lahall slagicd 5 LS LAl CalaaYL Al 13 (ggina a3y ydilie S8 dsall Cililsa
Asthdl) s3sal) clllie aa @il Y ) )

:Bibliometric Analysis d&lul) luhall oash) Jalail) V-0 -Y

Publication per year : Y:Yo — Y1V (e aleeVl DA 5ysiiall Slaily clual) axe
chart

Yo




Cites
147

105

97

92

publication per year

12

10

2

& <o

0
2026 2025 2024 2023 2022 2021 2020 2019 2018 2017 2016

Bygeiiall Calasily caluadjallz §

Most cited Authors Talgiin) uilsall 5

Name cites
M. Honic 403
M.R. Munaro 130
I. Atta 92
L.M. Luscuere 72
A. Almusaed 63
S. Cetin 59
R.H.E.M. Koppelaar 56
L. Wu 53

Talgatad cpalgall S€I:Y Jganl)

Most cited article algian) JiSY) Yl

Authors Title Year

M. Honic Improving the recycling potential of buildings through 2019
Material Passports (MP): An Austrian case study

M. Honic = Material Passports for the end-of-life stage of buildings: 2021
Challenges and potentials

M. Honic Data- and stakeholder management framework for the 2019
implementation of BIM-based Material Passports

I. Atta Digitizing material passport for sustainable construction 2021
projects using BIM

Y 1




81 ML.R. Materials passport's review: challenges and 2021
Munaro  opportunities toward a circular economy building sector

72 L.M. Materials Passports: Optimising value recovery from 2017
Luscuere materials
59 S. Cetin Data requirements and availabilities for material 2023

passports: A digitally enabled framework for improving
the circularity of existing buildings

Tolgiod V) ¥l 1Y Jsaal)

Most cited journals Ty il jalas S

Journals

JOURNAL OF CLEANER PRODUCTION
JOURNAL OF BUILDING ENGINEERING
IOP CONFERENCE SERIES EARTH AND...
SUSTAINABILITY SWITZERLAND

BUILT ENVIRONMENT PROJECT AND...
PROCEEDINGS OF INSTITUTION OF CIVIL...
SUSTAINABLE PRODUCTION AND...

AUTOMATION IN CONSTRUCTION

300 250 200 150 100 50 0

s il jalaae €T Y SN

AR




Most cited Countries Ialgiul Joall S

450

Countries

AUSTRIA
BRAZIL

CHINA
SWEDEN
SOUTH AFRICA
ITALY
GERMANY
IRELAND

COLORADO

PORTUGAL
400 350 300 250 200 150 100 50 0

Talgatud Joal) ST ¥ Jsal

Most cited Universities lalgiin) cilealall i

Universities

- v VIENNA UNIVERSITY OF TECHNOLOGY

m':';_ DELFT UNIVERSITY OF TECHNOLOGY

o sl JONKOPING UNIVERSITY

-_—Y s

— c—

mcumsl  UNIVERSITY OF JOHANNESBURG

vas{ STICHTING STIMULA
TECHNISCHE UNIVERSITAT BERLIN
WUHAN UNIVERSITY

WESTERN SYDNEY UNIVERSITY
ETH ZURICH,

UNIVERSITY OF MINHO
300 250 200 150 100 50 0

Iolgtiod calaalad) i<i ¢ J<al

YA




Content analysis 4lu)) ciluhall Lo il Julail) ¥-)-¥

Improving the recycling potential of buildings
through Material Passports (MP): An Austrian case
study

M. Honic

ARRR

Austria

Gilsh Jued (e 5SS e

(aadl) Tasual) : it b saans & . Juall  Slady) (Sl g5
(layall) o dsally

22 A B0 o ACa) L uall Al SV el sale) LIS
Bale Jin) Laginy (m)led lia (580 8 Cum ¢ JalStie (<00 il
BYELI5.T ARG gyur TN Y PO Wi RN PRSYPE.1| EARE
i) Gl Y1y bl duS e (i) usall) Sl g8
(e

BaS Lgalasial (Ko dgall ier Slon auentd dla Lingia gk
ol (puan

i) dadda Al duy o dduln DA (e asgial) daa cili)
(5
ooy it Al 31y gl Bale] LIS A3 )liay ands
) Slea aladials (Al dilae add) Sl

14

: A Ayl
Caal) Olgis

)
Al s
(bl adsal
Laafydl) Allal
ol g
Siiaal) yiiall

ASiall) aalill iial
(

Giaal) cilaal




dalyal) 8 Jumdl )8 el aca o jiud) Slsa 538 lel)
el (pa 50l

Lylae (70Y) el jem Bale) daws Lo (o daaall) Al )
(A7) (1 Asaall) aaally

(OB YYAY) LS ST ddles) s 4aS s lejall ¢Sl
S eV LS G @lldg o(oda VY YY) Cadalls 45l

b Aaliy dilwdl) e LG J8 An A A (1 sl asl)
2es) 6 O3ae @asll o Cus (GWP) @hall palasY) a5
09N

Baley AL dilupall o (e ae )l e 4l s Algll o lma) -

I Jadl) LAl o dpial) Al of V) ool Ly ol
comiaid) Al Y bl aas s ) il vie ole
O Wlsll @aatl dlsall i Cbilsa aladind Guesad) Ao
(a8 yead) (bl aaa ¢ gl sale]) Adiad) culpigal
i aaly yise Ao SN e Yoy (Gl _AY)

2l 28 Ldgds aldie ol s duagie Gukiy as
Cal€ Al bl o Gus ¢ el 8 Al Aleal) Cilgal) o)
iz 35ai o

BacLiual "dlsall i lon Sl o) i dgal dals ol

Y (clill) pans lgall Asllae ddee 3 Gylanad) Gpusigal
By (§yaiedy Bakas dolec

zilihay DA e el lsa goend dilee dialy s0dy g

Jalig bl gyl JIAsy) cuiail duajla cilily aclsis BIM
Lyl Ciglly cUasY)
S Al gl sl ¥ Jsaal)

& A} it
i)

Silua gil)




Material Passports for the end-of-life stage of
buildings: Challenges and potentials

M. Honic
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material passports: A digitally enabled
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Entwicklung eines Konzepts zur
Forderung der Kreislaufwirtschaft im
Bauwesen:

Materieller Gebaudepass und Design for

Recycling fur das Bauwesen
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Definition
of an element

Material
Information

Disassemblability
and Reusability

Name of the element
Type of element
Location

of the element

Revit Model
Material Name
Classification
Specific Weight /

Density
Treatment

Fire Resistance

Fixing Method

Disassemblability

Reuse
Lifespan

Damage Assessment
During Disassembly

o¢

Glulam C24 Slab

floor

levels

Glulam C24

Laminated Timber

30

Moisture and
Insect

Protection
Treatment,
Industrial Drying

B-s2,d0 (According

to European
standards)

Screwed / Bolted
to steel connectors

High

3 to 4 times

60 years

low

Material
Appearance
in Revit

Recovery
Rate
85%

DFD
Compliance
Yes




Environmental
Impact

Physical
Properties

Mechanical
Properties

Structural
Strength

Glulam 24¢ alal oa8)l) jlsadl e

Recycling

Carbon Footprint

Material Source

Distance from
the supplier

Density
Thermal
Conductivity
Specific Heat
Emissivity
Permeability
Porosity
Reflectivity
Electrical
Resistivity
Young's
Modulus
Poisson's
Ratio

Shear
Modulus
Bending
Compression
Parallel to Grain

Compression
Perpendicular to
Grain

Shear Parallel
to Grain

Tension Parallel
to Grain
Tension
Perpendicular to
Grain

o0

Possible (reshaping
or

using the pieces in
other applications)
Negative (absorbs
carbon

during its
lifecycle)
Sustainably
Managed Forests
(FSC / PEFC)

300 km

560 kg/m?

0.12

W/(m-K)

0.19 J/(g:°C)
0.85

0 ng/(Pa‘s'm?)
0.01

0

10000000

Q-'m
x=y=z=11600 mpa
x=y=7z=0.25 mpa
x=y=7z=590 mpa

24 mpa
21 mpa

2.4 mpa

2,2 mpa
14 mpa

0.3 mpa

16 Jgaall




Definition
of an element

Material
Information

Disassemblability
and Reusability

Environmental
Impact

Physical
Properties

Name of the
element

Type of
element
Location

of the element
Revit Model
Material Name

Classification

Specific
Weight /
Density

Treatment

Fire
Resistance
Fixing Method
Disassembl-
ability

Reuse

Lifespan
Damage
Assessment
During
Disassembly

Recycling

Carbon
Footprint

Material
Source

Distance from
the supplier
Density

Thermal
Conductivity

o1

External Wall
Wall

East
Elevation

Glass Clear
Glazing Temper

Clear Tempered
Glass

25

Thermally tempered
to enhance strength

Class A1 (Non-
combustible)
clamped
moderate

2-3 times with
proper disassembly
40 years

Medium — may be
prone to breakage

High (Can be melted
and remanufactured)

Low Carbon /
Renewable (Low
Emission)

Local / Regional
Manufacturer

Approximately less
than 300 km
2,420-2,480 kg/m?
1.1

W/(m-K)

Material
Appearance
in Revit

31-'
Homr el

eadea Doy reewl
Grpror 3lun iorg windon,s mar S TRIWR WE

Recovery

Rate 90%

DFD
Compliance Yes




Specific Heat 0.84 J/(g:°C)

Emissivity 0.95
Permeability 0 ng/(Pa‘s'm?)
Porosity 0.01
Reflectivity 0
Electrical 1.00E+10
Resistivity Q-'m
Mechanical Young's x=y=z=70000 mpa
Properties Modulus
Poisson's x=y=z=0.23 mpa
Ratio
Shear x=y=z=28500 mpa
Modulus
Structural Yield Strength 175 mpa
Strength
Tensile 175 mpa
Strength

Glass Clear Glazing Temper 8:lal 21 Slgadl Jgan 1V Jsanll

oy




Definition
of an element

Material
Information

Disassemblability

and Reusability

Environmental
Impact

Name of the
element

Type of element
Location

of the element
Revit Model
Material Name

Classification

Specific Weight

Treatment

Fire Resistance

Fixing Method

Disassemblability

Reuse
Lifespan

Damage
Assessment
During
Disassembly

Recycling

Carbon Footprint

External Wall
Wall

Evelation

Glue Laminated
Timber
Engineered
Wood /

Organic
Material

24

Treated for
moisture and
weather
resistance
B-s2, d0 (Good
fire
performance)

Bolted (Using
bolts and nuts)

Easy

5 times
60 years

low

Partially
possible (After
glue removal)

Low Carbon /
Renewable

oA

Material
Appearance
in Revit

ion
Hare [Mhpunad  Neafl]
Desernpoon |Goneric rafedal,
Kirgmins. [ & Fnisnesl aminate Mysond me

Recovery

Rate 85%

DFD
Compliance Yes




Material Source Sustainably
managed forests
(FSC-certified

wood)
Distance from Depends on the
the supplier supply location
Physical Density 560 kg/m?
Properties Thermal 0.12
Conductivity W/(m-K)
Specific Heat 0.19 J/(g:°C)
Emissivity 0.85
Permeability 0 ng/(Pa‘s-m?)
Porosity 0.01
Reflectivity 0
Electrical 10000000
Resistivity Q'm
Mechanical Young's x=y=2=11600
Pr op erties Modulus mpa
Poisson's x=y=7z=0.25 mpa
Ratio
Shear x=y=z=590 mpa
Modulus
Structural Bending 24 mpa
Strength Compression 21 mpa
Parallel to Grain
Compression 2.4 mpa
Perpendicular to
Grain
Shear Parallel 2,2 mpa
to Grain
Tension Parallel 14 mpa
to Grain
Tension 0.3 mpa
Perpendicular to
Grain

Glue Laminated Timber 8lal a8y jlsadl Jgan : VA Joaall
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Digital Project ID Card

Project Vitals

Project Name :Disassemblable building
Project Number:SVYU-BIMM-2025-01
Location: Lattakia

Client/Owner:svu

Lead Designer/Architect: Eng. Hala Ahmacd
Main Contractor:Sustainable Company

Key Contacts QR Code - The Digital Gateway

BIM Manager : Dr. Sonia Ahmad
Project Manager: Eng. Hala Ahmad
Site Engineer;———

Safety Officer:--—--

Emergency Contact:---

Master Schedule Milestones

Planned Start Date:01 / 7/ 2025
Flanned Completion Date:30 / 05 f 2026
Current Phase:Structural Warks &
Envelope Installation
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