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ABSTRACT:

With The ever-increasing adoption of BIM technologies in AEC sector in the
era of digital evolution, new tools and technologies keep emerging aiming to
improve and ascend the performance of this sector, Sustainability is one of
the prominent aspects of this improvement, which has been viewed more
and more as a main condition for modern construction rather than being just

an optional upgrade.

During the last decade Algorithmic design and analysis tools proved its
capabilities to study different aspects of buildings, Due to its numerous merits
and accuracy to which there is no match, in addition to most of these tools
being open—source based tools facilitating its development, upgrade and
adding new features, all of which is added to its great ability of adapting to
any work environment and merging with these new environment, Such

merger happened before between BIM tools and Algorithmic Design tools.

The Author sheds the light through this thesis on the enormous capabilities
of the integration of AD tools within BIM framework in two main axes; the
first axes being Theoretical study of the three basic component of this thesis:
Sustainability, Algorithmic Design tools, BIM technologies, Concentrating the
resulting knowledge in the Practical approach of the case-study and
clarifying the tangible benefits and disadvantages of a BIM-AD joint and

integrated framework.
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ABBREVIATIONS
LEED

IgCC
ICC

Rhino 3D

Grasshopper 3D
(GH)

Ladybaug

Honeybee

EPW

ZEB

AEC
Plug-in

A-BIM

Meaning

Leadership in Energy and Environmental

Design.
International Green Construction Code
International Code Council

Rhinoceros 3D CAD Software

a visual programming language and
environment that runs within the
Rhinoceros 3D computer—aided design
(CAD) application

a collection of free computer applications
that support environmental design and

education

a Grasshopper plug-in that provides data
regarding the daylight and energy

performance of the interior of a space

weather data in the format of simple, text-

based with comma-separated data

a building with net zero energy
consumption

Architecture, engineering and construction
a software component that adds a specific
feature to an existing computer program
technology of building information

modeling, with all its tools, methods and

additions that can be used in this field

Algorithmic approach using BIM
Technology

crinall
Bl Sl & 8L Ul
s
el ) Lasall 2
FAPSIRYC RN
axeaill Rhinoceros 3D daay
lall Kigras
Oana dasd dayean Ay Ay 43l
axeaill Rhinoceros 3D (zulss

Clall Digea

Gowlall Gliuls (e dcgena
plly el o5 Al Al
T

a9t Grasshopper dusayd puwda
Gaapdal) LY (ads lily ng 3
ELA Jals 8 dslall ¢l

dine dayy Ay el @lily
Ugnie dras lily s o
ilalay

s Bl Dlginl 55 ise
m
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) Aae e Gl aap 05Se
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Slilaly Gl sl Ge led L
Jaall 138 3 Lgalaia) (Ko
RECW R SIS P R
BIM cilag

&y baial)

LEED

IgCC
ICC
Rhino 3D

Grasshopper 3D
(GH)

Ladybug

Honeybee

EPW

ZEB

AEC

BIM

A-BIM
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Algorithmic design A design process using software Laay algl aladial aresi ddee (AD) i lsid) asasatl)
(AD) commands for specific mathematical S d I Lipnn dnalsy Cililes]

operations to obtain a geometric Lo aceadl N i

representation of an object
(GD) Generative Design sl avaail) (GD)
(DD) Digital Design ) maaill (DD)
(CD) Computational Design obeall aracal) (CD)
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:\.:u.; all clahyal) 3—1
ENHANCEMENT OF THE ENERGY PERFORMANCE OF AN EXISTING 1-3-1

BUILDING UsING A PARAMETRIC APPROACH (Wagqas, et al., 2022)

Aiae 8 Laslosall agle aala (8 igl) Hadl il Aadps ehal Gl o6 Jadl 138 3
3D BIM zisai L) o3 sl 138 (e 8355l CAD cliles Al DA (e cisaall (lagg
Jals @hall eled) ol 435 anis s 3D BIM z3sai (o i b)) REVIT galiyy 6 4l
o Lyl oda il slelyal 8)slaall 2a DU cans (6% 7 Sga Jary Ll i) 18 LS ol
raliall Lol LADYBUG :dalaill cfgal Gaali) andiiad aviill dilee yaYy ¢ pall iaall

(1 asill o)) (A ragall gl (389 cAalal) pualiall Al HONEYBEE 5 ¢da Al

obeidy Sagaall 4l
CAD wilils glas) ol FEESERH) PSP
plandl 48 Cliy
| U'AJI lily
gaall Lo gl gai g
PRI
3D gisal I [ S
Revit . | o gaadl | by
ailily aMad EHAL daa E
dalail ‘i,;
to
e iy
Rhino 3D [ grasshopper grasshopper
i Basdle i H B LY Bslaa |
sec. 3.1 Sec.3.2,3.3,3.4 Sec. 4.1 Sec.4.3,4.2 Sec.4.4

(Wagqas, et al., 2022) Jla 55 deals 5 isall iva Slai O shs ] 5 ) pa

Jeag duhall o3 e olug cgan o IS zilull A5jlhey Ll el Hlas e sl &y cass
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Sy ¢8olil) ¢y disne oy Gainil Aalasg aracail) 28 Sl o ¢LgeliS Gt ) 46 Sl

P lahall 038 Jagadiy (S (G (e lsad) aranailly anall bl lsdy 90 o
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PRINCIPLES FOR THE SUSTAINABLE DESIGN OF HOSPITAL BUILDINGS 2-3-1

( Alsawaf, et al., 2022)

onlae Gaba (pdigall dosall Lol Josual cengi ook zasas by ) Sl Cangy
(5olas o Al bmsl) bl rgiall Cand) sl lgale (g8 ) ) 8 Aol
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paanail (53liag ale (< alticeal) sranaill (oalae Ailas o Gl Gabaily cAoaal) dile ) ¢ Uad
2l e (bl 8 dalnal) Clyise sl padaiuly cpals J<8 il 8 )il
Gl ¢ oo laa¥) Gl (dnlaaidy) selsl) bt 8 daluin) Galfie oo dug jaall (aludll

(2 B k) ¢ Sl

rbidioall Calial o)l dealie 23 LS

Economic efficiency

Al SN celyadl) Gliadial)
) Aahall Cualdy Al pdY) il
dalvic) daanl lgandy (Ko jdige £V
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Social compatibility Ecological compatibility
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Hospital environment
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EVALUATION OF LEED—-CERTIFIED HOSPITALS IN TURKEY WITHIN THE 3—-3-1

SCOPE OF SUSTAINABLE DESIGN (Dogan, et al., 2024)

Jiae an LEED cililgd e dlaals cilidive 3D ¢ paigall 18 DA e Ggialil) aal,)
Aol siceal) @8lsall) LEED Ui cpe adinall Zased) ol (335 danlyal) DA (o ¢ aliasall paansil
6y (BB Zaaal) SN ylgally dsall (Ailal) 5ol (Al A3l B3ga ¢ sally ZUa)
Gla) pialy (odapall dna il HLEY) Ay i O ing dalticaal) LA o gl
&b Al il Gljleall g Lak AL 235 Clasydiy (iled e bl g ccplalally ) yuall

A-BIM: ALGORITHMIC—BASED BUILDING INFORMATION MODELLING 4-3-1

(Feist, et al., 2016)
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Management
= Commissianing
= Congdnoachion sibe mpads

Waste
= Donstruchon washe
*  Recyced aggregales

*  Enengy sub melenng
»  Enengy effcent Duiding systems

e Security »  [Recycing facites
Health and Wellbeing Follution

= Danaghi = Remperant use and eakags

= Corugant themmal comior = Flodd risk

5 ADDUSRCE WO, ermissiong

= IMdoOr oiF and waler quality = Walercourse poduson

»  |Lighting +  Exdemal light and nose poliulion
Energy Land Use and Ecology

o D0g emissions +  Site selection

Lot O Zedg carbon lechndlages = Profechon of ecogical fealures

+  Mitigabonenhancerment of ecoogical vakue

Transpert
*  Pubi IFansson netwion connecindly
L]

Materials
=  Emboded e ook imoadct of maleniss

Pedestnan and COpcksl Taclies +  Malenals re-use
& Aocess toamenties +  Respongible soureing
«  Travel plans and nfommakon = [Robustness
Warer Inmavation
*  VWaler COnSUmpion *  Exemplary ® Evels
¢ Leak debaclion + Use of BREEAM Acoréedilad Professionals
= VWaker re-use and recycing = Hew lechnologes and buiking processes

(BREEAM, 2014) s 8 dnsial] julealls Lussi Il &3Ylaall 5 5 s

Allea) dapy laad Al Caiail) ae cain ) s dadyll a¥ bl e Ll elac) o
Ciiaill aaat S LY Dyaang cpmanail) Alaje 8 el Ciiga st g Jal (e Al
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BREAM Rating

Qutstanding 285
Excellent 270
Verygood 255
Good =45
Pass 230
Undlassified <30

BREEAM (BREEAM, 2014) Gy casaill Jsaa 2 Jsaa




Issue

New Assessment Criteria

Number

Cost Implications

of Credits
Life cycle cost - . .
P Report the capital cost for the building No additional cost expected for
Man 02 ;nlai;:?nr;me fife fk/m? ! provision of cost information
Hea 03 %arsbﬁgiﬁgem N/A 2 Mot applicable to this office case study
Hea 04 Thermal comfort Incorporate different dimate change 1 \I;\m:idsggdétlgpcail c?asrtl:z Isni:rllllﬁz‘:-t?on
projections into modelled scenarios Sop yn
modelling
. Additional fees for design team time
Performance of Security Needs .
Hea 06 Safety and secunty | Assessment by Suitably Qualified 1 gnﬁ '""ﬂ:ﬁme"t OIfLa $QSS,O<;_g 2
Security Specialist (5QSS) Police Architectural Liaison Officer
(ALO) (estimated 2 days)
Low Carbon - . - - Additional fees for architect's and
Ene 04 Design Passive design and free cooling analysis 1 engineer's time (estimated 5-10 days)
Responsible - Mo additional fees or other costs if
Mat 03 sourcing of idgg‘-lr?;t;‘:dr:g;?ﬂlzﬁlfd;: 1 induded within contractors existing
materials P P policy documents
Designing for Assessment of options and design éfﬂﬁg?:y.le?a;(;r E’[ﬁsel?en;f;mgr:;m -
Mat 05 ?ehs"i-ﬁsl;lg and %lt;a:::gis to protect building where ! costs assocated with specific measures
where gaps are identified.
Additional fees for design team time
- - (estimated 2 days). Any material cost
Mat 06 Material efficency Efcﬁ;"eréte efficiency design reviews by 1 savings identified by the review are
likely to exceed the cost of undertaking
the analysis
Wst 05 Adaptation to Development of dimate change 1 Additional fees for design team time
s climate change adaptation strategy (estimated 5 days)
Functional . Additional fees for design team time
Wst 06 adaptability Development of adaptability strategy 1 (estimated 2 days)

(BREEAM, 2014) ud) 3 daiiall 3al5inY) julan o Ll aygs pud 3 Jsos

BREEAM section Credits Credits Credits Section weighting Section
achieved  available  achieved, % (fully fitted) score

Management 10 20 50.00% 0.12 6.00%
Health and wellbeing 17 21 80.95% 0.14 11.33%
Hazards 1 1 100.00% 0.01 1.00%
Energy 16 32 50.00% 0.19 9.50%
Transport 5 11 45.45% 0.08 3.63%
Water 5 9 55.56% 0.06 3.33%
Materials 10 14 71.43% 0.125 8.92%
Waste 3 13 23.07% 0.075 1.73%
Land use and ecology 5 5 100.00% 0.10 10.00%
Pollution 9 12 75.00% 0.10 7.44%
Innovation 2 10 20.00% 0.10 2.00%
Final BREEAM score 64.88%
BREEAM rating VERY GOOD

(BREEAM, 2014) G5 el sl 5 Jpoa 4 Upoa
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ey FSaY) ymd¥l el s 0 e Lasie (1998 ble 3550 JsY alaill 13 ks
o ST Jadlly dllia 1€ 2023 ale Jolas 3 callall Jon Ualgy Zaliia) v dadail €T
e 5asl€ 2600 oo ST Adles) daliarg (LEED salgs e Jals e 105.000
Aalal) ailgall 1 p ol o3 chanlad ey Al Ao il dalvin) Ll LEED aUsi g5
Jal) A8y Zaaal) eplay) Alall A5l saga caylsally gall cABlall 5la) cAslall 5USI)
(leed , 2018) 6 o8, 55l & dniage Ha3ll s2a cadgally

Transport and Location Water
Management

Regional priority LEED Energy
. management
Categories

Materials

Innovation

LEED (lightart.com, 2021) (545 axdill dussi Jl s jill 6 5 ) 500
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Zulekha Hospital

LEED O+M: Existing Buildings (v2009) PLATINUM, AWARDED SEP 2016

SUSTAINABLE SITES AWARDED: 19 ] 26 MATERIAL & RESOURCES CONTINUED
851 LEED cenified designand construction 04 MRCT  Solidwaste Mgmt - ongoing consumabies 11
SS2 Buldingexteriorand hardscape Mgmt plan 111 MRS Solidwaste Mgmt - durable goods. 11
53 Integrated pest Mgme, srosion contral, and landscaps management . 1/1 MRCO  Solidwasts Mgmt - acility shterations and additions 1L
SScs Altemstive commuting transportation 15/15
555 Site developmen - protect or restore open habitat o1
55¢6 Stormwater quantity control 0/1 INDOOR ENVIRONMENTAL QUALITY AWARDED: 12/15
1 Heatisiand sffect - nonroof 111 [ ——— e
SSc12 | Heatisiand effect - roof i EQpd  Environmental Tobacco Smoke (ETS) contral REQUIRED
S5 Light o/ EQp3  Green cleaning policy REQUIRED
EQcLl IAQ best Mgmt practices - IAQ mana... 11
EQCLZ IAQ best Mgmt practices - outdoor air dilivery me.. 01
WATER EFFICIENCY AWARDED: 6 | 14 P ETTSTT—————— ot
WEPL  Minimum indoor plumbing finture and ftting efficiency REQUIRED EQclA IAQ best Mgmt practices - reduce particulates in . 11
WECL  Water performance measurement 112 EQcLS  \AQ best Mgmt practices - AQ mana... 0/1
w2 it plumbing i 515 EQcz1  Occupant comfort-occupant survey I
WES!  Waterefficient landscaping /5 EQc22  Controllabilty of systems -lighting 11
WEcA Cooling tower water Mgmt 12 EQc23  Occupant comort - thermal comfort monitoring, 11
EQcz4  Daylightandviews i
EQcil  Green cleaning -high performance green cleaning program 1L
ENERGY & ATMOSPHERE AWARDED: 27 | 35 EQciZ  Green cleaning -custodial effectiveness assessment 1L
eAp1 - planning, REQUIRED foars  Sreendt 1t
2= REQUIRED EQciA  Green cleaning -sustainable cleaning equipment 11
Epd  Fundamental refrigerant Mgmt REQUIRED
EQeis ing - i i
EAcl  Optimize energy efficiency performance 18/38 EQed6  Green cleaning - indoor integrated pest Mgmt I
EAcll  Existing building commissioning - investigation and analysis 212
22 Eis i ing - i X 212
theas e INNOVATION AWARDED: | 6
EAca1 111
hez o 10c1 Innovationin aperations 11
R T —— ryrl 102 LEED Accredited Professional 11
[ R r———— T 103 Documenting sustainable building cost impacts 11
€Ak Emissions reduction reporting 111
REGIONAL PRIORITY CREDITS AWARDED: 4 /4
MATERIAL & RESOURCES AWARDED: 10/ 10 EAcl  Optimize energy efficiency performance 11
MRpL palicy REQUIRED EAc22 isting issi L RrAy
MRz Solid waste Mgm policy REQUIRED EAc23  Edsting 1L
MRCL  Sustainzble purchasing - ongoing consumables 11 EAct2  Performance measurement - syster-level metering o/t
e T weaz ional indoor plumbing i 11
MRCZ2  Sustainable purchasing - furniture 111
MRCI  Sustainable purchasing - facilty alterations and additions. 111
MRca . reduced - pe 11 INTEGRATIVE PROCESS CREDITS AWARDED:0/2
MRS Sustainable purchasing - food 111 IPpeEd  Social equity within the community REQUIRED
MRcE  Solid vaste Mgt - waste stream audit 111 1Ppco0 ithi nd REQUIRED
TOTAL 84110

LEED (USGBC, 2021) (345 4wl Sl Ly 8 454 ddisel dolainy) bléi 4aild 5 J5aa

CERTIFIED
40-49 points

SILVER
50-59 points

GOLD
60-79 points

LEED (gba.org, 2022) <hlgdi i) 75 ) pa

PLATINUM

80+ points
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Q2 Quality of
Service

Q1 Indoor Environment

Q2 Quality of Services Q3 Outdoor

Q3 Outdoor Environment onSj| E:?:it':nd::m Em:r:;ti::nt
Q (Quality)
(Building Environmental L (Load) _] LR LR3
Efficiency) Ener Oft-site
L1 Energy o9y Environment
L2 Resources & Materials
L3 Ofi-site Environment
LR2 Resources &
Materlals
(CASBEE, 2014) (sell Linl) 5: 1Sl doles 8 5 ) 502
. . - - o s - - -
&.—Q:}JAAJ a'l.'.’ 4':”"@-13\ A';:LLJ‘ %j Sustainability Ranking of Building by BEE <
S Highest
100 BEE=1,5 BEE=1,0 A Rdii”u
A ) omed el sl g o |
; g g B Lowest
2 —as b leg ugm—g_g:\m) 3 ( Rating
P i::% s.lEE Rating Assessment
™ 3 ue
(CASBEE, 2014) (‘)L\M _‘J_; o° 3.0+if s Excellent
b | @50
0
R . . 0 50 L 100 | 1.5-3.0+if A Very good
_9 e%) 89 =“ L_QA G‘A_}e L L: Building Environmental Loadings Q<50

1.0-1.5 B+ Good
@ :Ordinary Building

0.5-1.0 B Fairly poor
@ : Sustainable Building (Sample) z
<0.5 Cc Poor

(CASBEE, 2014) Asll Algill cisicaill 95 ) 5a




GSAS Certification and Project Stages

DESIGN & BUILD Provisional Certificate -

Letter of Conformance

:GSAS ki 4-2-3-2
Ginll Laglal) Ladaiad) U3 (50 2007 ple 8 ookt o ¢ callall Aal i) aais aldad’ jins
¢ il panay Jals GSAS Uae [l o) ca] ilgang Lililusy daala ga Oglails ughal

(GSAS, 2019) el &ill Lahica) o)) peent) AlelSia sl 850
eobiies el dsilly clidly cananail 1 8 Jalye EDG ol dalsia) @l 5 GSAS Jsly
6 &) doall b minge s LS cdnanll Al
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CONSTRUCTION

MANAGEMENT

G5AS Construction Man gmrl

OPERATIONS

_ DESK REV\EW SITE AuDlTs

| GsaS Water Performance Label (WPL)

[ T ——— |(EPL) bl

GSAS Operations Certificate

GSAS (GSAS, 2019) 585 lg-l]s m jldiall Un) so 65
) o (dalma) Ao sl sawia €0 S goid) e clin alé S Uy
Z\eﬁuﬂ\ Z\A_gﬂ\ ‘z\e.aju\ / Z\:\h\ﬂ\ Z\:\.A..L“ céb.d\ “’lé*d‘ dalal) cé}.q.“ cL_.g).«aa.“ db.al‘}” ‘R
.(GSAS, 2019) 10 a3, 8)seall 8 daimge Uil s3a (550 LeS clibaally 55)aY g caalai g

Urban
Connectivity

Management
& Operations

Cultural &

Economic
Value

Outdoor/Indoor
Environment

Materials

(GSAS, 2019) s Al dalti] lis 105 50
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Illurninance and uniformity levels failed to meet the IESHNA
standards.

X=30%

20% = X = 30%
10% <X < 20%
X = 10%

(GSAS, 2019)4sileill daiill crua isell Ciriai 7 J oo
sy cpsgdall il 4l iy (3 g Ul Gaveny Slaall Aalsind GSAS ol oy LS
b Aniage ) Bl by (B daia (Ku (elad ) Slelhl cu ) 4a)
.8 Jsaa

GSAS Rating S5chemes

Standard Building Districts &

ypologies (BT Infrastructure (DgI) 0 Icare !
Commercial Meighbourhood Healtheare Railways Sports Construction
Manageme i
Single Residential Sports
Group Residential Healthcare:
Education Industrial
Mosques Ertertainment
Haotels Education
| Might Industry Transportation
Workers Accommodation|  Parks

(GSAS, 2019) cile Ll cuus ball auii Jyon 8 s
(Ldll) padll 5,81 Jsal) Mas¥) 8 Lexie 2016 sle b 4imaal @ 9 GSAS alas ani adl
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Ll g ganas bl oY) LEED LU (385 dalnodl 2Dl salgdl) Lo 3ala x5 Jeany
(USGBC, 2021) 34 s)seall i dlaia 110 Jal (50 83

1000151021, Dubai

Burj Khalifa

LEED 0+M: Existing Buildings (v4.1)

AWARDED: 4 /4

Credit Rminwaber Mgt
Credit  Heatisland Reduction
Credit Light Pollution Reduction
Credit Site Mgmt
AWARDED: 10/ 15
Credit Water Performance 10/15
AWARDED: 2B 35
Frereq  Energy Effciency Best Mgt Practices aja
Frereq  Fundamental Refrigerant Mgme ajo
Credit Energy Performance 3
Credit  Enhanced Refrigerant Mgt 1/1
Credit Grid Harmanizat tien a/1
a P N
9| MATERIAL E RESOURCES AWARDED: 8 /9
S mereq Purchasing Palicy o/o
Prereg Facility Maintsnance and Renavations Folicy a/o
Credit Warste Performance 7(8
Credit  Purchasing 11

PLATINUM, AWARDED FEB 2024

@ INDOOR ENVIRONMENTAL QUALITY AWARDED: 19 /22
b ———— )
Prereq Emiromments Tabacea Smake Cantral o
Prereq Green Cleaning Policy o
Credit  Indoar Emiroamental Quality Performance 72
Cradit itegrated pest mgmn i1
Credit_ Green Cleaning L

@ INNOVATION AWARDED:1/1
Credit  Innovation 1/1

—
@ LOCATION & TRANSPORTATION AWARDED: 13/ 14
Credit  Transportation Periommance 1314
TOTAL 83/100

LEED V.4 (USGBC, 2021) (s 443 7 ] Lalain/ Lléi 345 ) suma

WHIZDOM 101 2-1-3

dainge Aoy 5ol ST sln Cuslad a0 gl 8 20 Aiae — Maltis IS £g 5 5o
Glghd e salgall A8l ardnadg aledl jUsal)l ) Jguasl) Aal<als dbnall i ¢35 a8 8)gually
Clan lly sl Gilyeay LAl @lalpy hlus Jedi WS O @) 55l 2laE)

(Aad) Al A8l aDLG Caviat) TREES 5 LEED (e 4uad Balgd Ao

(novatr, 2023) &sSib 4 WHIZDOM (i 35 552
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Magnolia Quality Development Corporation LTD :ASILall 4gall
(MQDC)

& SHh Al

HB Design Pte Ltd :peadll

2018 ;a3 4

e ie 68800 rialudll

oAl pal el s lad e ralaaiuy)

Alealls Ly o 135S ol Cun BIM graly aladial (8 13055 g5 pdall 318 OIS )
& «(MQDC) & pujlendd) (peanigall (e 20 cdaall juw (B Laoysi BIM o5 23 celld aag
e el altiad) SIS g pda digaS ae - ysally Galslaally Guilasy) Gawigall ) il
368)5alls mnge el BIM 73505 ¢l ol gl €y ) so Laa BIM 950

WHIZDOM 101 (novatr, 2023) il BIM z354il 36 5 )sa

Silver Oak Winery 3—1-3
ey ASHaY) LrdlS 4l sdly P e Silver Oak Adlal il il oy
38 o8 ysualls alakadag 37 &) pall (8 el IS5 maay cddarlly dadiiall 4l gy
alia) EleSl aialy G g Yl an il aa 3aail BIM 4 Silver Oak caeadiiud
lae ((LEED) Zilly Z8Uall apaca b 52Ul ¢Sl Balgds e el Jgemn Glld (e gl

el ol o domny pllall (b 28 s Ul Llen
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Silver Oak winery (archdaily, 2021) e 37 &5z

sle BIM 502, (als (i o(Silver Oak Winery a,al shunl) (as)ll) GlS5s 2y el
Ga gt dlaall el aladiud GuAl) B (il piae aaaal Jiall (e ddbide pleil lad)
daalayl) Gl Qilie Galaall dnanally duhal) cailsal) 45)lia BIM agl mens «Jjall Levi's
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sSasaad] H3 Gl 1Aill
Piechota Architecture :peaall

2018 )y A

@< Jie 120000 Aslud)

Silver Oak (arch daily, 2021) piaal L:6Y/ Liluel 38 5 ) sua
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Govett—Brewster Art Gallery 4-1-3
0l 55" s Ll Capas Iailians (8 alaal) ll Chntia 58 (5l Jimwg pimCagn ajna
e 5 ant Ll ol cailiyen (8 alle ol el il dyls degana aym g3 4l
.39 SM\ ‘éﬁ ):LAAX‘ ‘5_\.\.45\ dS& )@.L:\j "t:'_\jA:t)\__! ):L'i" Jadalia

(Graphisoft, 2018) _siu sy < sn (o y2s 39 5 pm

o Adls gty o Ll (gl 0o OIS S el (latl) il Lasip Al e ikl
.(Graphisoft, 2018) ;iwall BIM 73503 40 5yseall jeliis Lt Lgligad 23 dapad 4 5liia

(Graphisoft, 2018) i Crdsa (s el bilia g _yubilio de pana 40 6 pum0




73

Ak § o8 e oS 1ASIL) Al

G gDl s 1Al

Patterson Associates :aeaall
2016 ) A

& o sie 3000 rdaludll

P EENREG Y

Chadly 13ake 62  aai ey dnaled Cilagaginly 33ss aye Slalie JaSal) ) 238
G5 (Bige dalne o8 Aal) dalall (A€ al) dlleeY Sl & a adadigy J
Bl e Ngee 20 o JSall dgaly sS0 Gall " o)liiels sgall (1o Ay dujas
Nedll o Sl ww Baac V) 22gd danylall mha W) Adass 3 (e 14 ¢ il Loiaiall 5814
oSl Baae ) JIC AT Crania casae IS O g0 7o) e LAl Ak cme Taall ogladl)
b WS U3l (e Jalll b (93] By equal) (Seg Jlel gl iy ) ) eDIS e epual
20l 885 elgat) Jar sl ldl) 8 LS sally eoally Msally anall (sS5 5 41 55l
Bl Ayl lalasl (py das s ) Al SLSISH (e p53€ dgalsll Qs gy L

(Graphisoft, 2018) . lgeuw
G0 2l e ail) (538 033
g dadel S8 BIM il
CleY) ol a w (ayaa)
ARCHICAD & :ciliaaslls
Revit Structures, & ,BIMx

«MEP, Rhinoceros
, RadianceEcotect
.Odon, Iris

(Graphisoft, 2018) _siw sy Cxésa (i pre 5 )Y anhll o gl ulSeil Ll o 415 ) 9z
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allad) Jga dalaiad) cileslan (A (2 caai daia (e 2-3

daliasy (dal i) & Clalgd Jead Lnall dle )l dscsia 1600 o SST Alladl Jon 2nss
gty Aalsiad oY) e die Loyt iligal) 038 (e caape e (sale 22 glai 4
tobas — Qb1 QI DELL Kje 1-2-3

Gl 4aaddl) Al ol gl SLtiall Gl dasg 3 JUBB ol DELL 3850 aey
DELL S50 42 5y5all el «Js¥) (g5insall (so larsall #3kal S50 5 dabaiall 3 JLlaY)
b Al Balgdd) e Juany allal) B Jg¥) aal) 3l 4l LS ¢y 300 — aasig
oo bl Toja atisall 8 ~CHP— maxd) 5)alls 48l alas aes (LEED (ha dalaind)
(betterbuildings, 2013) . jlasy) 13

(nativesolar, 2024) LY LIDELL S el Lisa 5 )pm 42 5 )50
Bl Ao madall 3y)yally AUl alas Joo il 2l
s alexiocn U 585l (e Aian duas HSh

U aladied S 3) caslal)l adgl aUad)
0o Al dilally @ljaall (e daslill 4yl )
Oy Apald) dalidl il aalall Sle
13g) Uneose IS5 43 55l i doaill ol &= >

&
olail

Sl 5131 @l Slall eyt

CHP (ESC, 2013) plii_suolic st gy Labiis 435 )50

lise 4.5 —CHP— JUail 4aliy) 50 &l
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Ladaily 45lae %82 Aty (pmg il 2 walSly %99 Ar ity cuy Kl 2wl il %40 Ay

sl 48U

Iy

s 2013 ple dlalal) dewsill b o)) Calaal dabias 3Kpal) paiaad ool ey sy
50 de Uil 4y g 68 43l ol dishme S g cdenad) ) Tk Ty 72 sl

ghann ) ALY Ly L
BN B3 drads 4yl A8l
sid Ayha saay (il
3l e by Al
d8Uhl) Mgt ) (e %25
by LS clglls il Calida,
AaUal) 7 5) IS (ya %40
«(betterbuildings, 2013)
i 54 e Soall Jan
G389 69 J—al (e dalxi )
Sl a1 LEED Hli
LS —lgin adiaall laaYl-

44 5)galls

10000897, Austin, Texas

@ Dell Children's Medical Center of Centre

LEED BD+C: New Construction (v2.1) PLATINUM, AWARDED JAN 2009

AWARDED: 13 14 9 MATERIAL & RESOURCES CONTINUED
. o

o

Vi 1

FEQUIRED
]

RIE|EI5|5|5I5]8
LR

1 @ INDOOR ENVIRONMENTAL QUALITY AWARDED: 11/ 15
EQ@l  Minimm AQ Performance REQUIRED

AWARDED: 5/ 5

LEED v.2.1 (USGBC, 2021) (345 bl DELL S el daliny) Lléi 445 )y

:Jsuibul— Bahgelievler Dlael adiwes 2-2-3

Aol g Ul LS Tapan Lagh g callall b Yool dpnall cileanadl ST aal Dlaely Ladivu
e 155 iy 3205 basye Tie il 72 it dalioas ¢ pbiall USE 45 5y5all jeliig duncal
eyl lard adiaal) a3ty 3 700 L8 (e il plasg (55 5al) Lliall 150 49 5 Cililee
(medclinics, 2018) .yt Llai¥ly LS 5lly bl )y duciyilly dupall :ilad sany Lndal)
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Acit

(Memorial Consulting, 2021 ) thmes Obel ddive Lsa 5 ) pa 45 5 ) pa

L yeca el 45055 LEED Balgd Jasd daa dwwde Jgl Dladl adiue 2ayg

(USGBC, 2021) .LEED uia e 110 G ik 83 2lgh iy "alalSial) iliinndll

CJ}AJJ &l CJ}AJ PR GGR.«M\ ‘“ﬁ dal iy (e sz.'u.mj\ Jaa é*ﬁ;ﬂ L"_ﬂ;bél sac AT ({.'1‘5
Yl alire B Placl odice o My cdarplall dogl) Jidaty bl cqall didaig

Nicd (c¥laall alana & dolsiy)
9 Jal (30 8 ol sadtiead) Jean
o LS bl g dm 4 Ll
Jie Clehin) DA (ray 46 5yg.all
Ja sl dakily il #1
s Ly Plael adis
e b Bl Aalna) Sl
OS b ALIS Al el el
Al LVl gl e

(Erketasarim, 2019)

1000055744, Istanbul

wMemorial Bahcelievler Hospital

LEED BD+C: Healthcare (v2009) PLATINUM, AWARDED JAN 2018

AWARDED: 15/ 18

2
1 3

LEED (USGBG, 2021) 55 Jladls sidiua 48 dalinY) Llii 465 ) pum
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fer oralal) b hdie 3-2-3
Al Zmal) Bl Jlae (b hliind) pal e 2aly (3 (B oralal) 48 hiias 3o
Sllee dbe 13 Do 350 caupe s ll 92 dalisag < Y52 Osile 500 N st dulles]
Ao a4l e adk Bl sl Bang 155 (JULS 10 et 855 dlic 3aag 35
(2024 i de gana) hiall (S5 4T 5yseall st b dits Cll 700 o SSY dusal

o
&

(2024 42 dc gans) 0 A rola)) 48 ddiie s 47 5 ) sea
S lhdid) e g A5HLY) ehaall oy b daly 4l aalal) 4dh idice Chuas
AT\EM s l - - l. .i e e & A 1000057963, Dubai

*Fakeeh University Hospital

LEED BD+C: Healthcare (v2009) GOLD, AWARDED FEB 2021

a:‘:}éjb af"sk‘)jb bj)éj‘ ‘;Il.A‘)Q AWARDED: 12/ 18 \@ INDOOR ENVIRGHMENTAL QUALITY AWARDED: 3/ 18
ety oSaall aaall 4 s
el el CaaSilly Aol
Aad hdial) aity WS¢ jagll Jalisg

typoliuson prevention FEQURED M 0 performance. REQUIRED
REQURED En FEQURS
11 REQU

B(3(%[3 2 RI2(8 2 R 12 E[8 [

AWARDED: 5/ 6

15 €5 (B | 5185 £ 6| B¢

Laldise Dbjidag Hlge A Jsaill =
o phsiul BliS ) ALY g
%) 6(2024 408 z\.c}m) J‘)l}d\ -

.J.Eé Z\AT\:\AS\ E\A\Jl.u\}” a—u-ll:\.u-l (J\)A TOTAL 63/ 110

2 P orelall 4 e eas
G duadl) daluiad) Balgd e
fsaan G lasyl LEED
LS 110 Jeal e ki 63 Sl

48 8)pally maly

MATERIAL & RESOURCES AWARDED: 12/ 16

l@‘
L™ 4

1 Storage and callech

uF:
e
e

e
[
R
=
e
pre
i

LEED (USGBC, 2021) (34 ralad) 40 ikivual dolriy) Llii 485 ) sz
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(Renie, 2024) .Huwas S
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(I logll Baga pany eAinl) Apaaall Cadatill Jolag Ainll Aaall slill g alasiulg
BEES [y b a ) oy celsgll (385 8 aSa) gyl e alhall oDigi ) i
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(2024 ¢ o b SV aitinall) zsatall ) S Gamlye pladiuly
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Gl Cilfiel Lo duala alice (gyan bdin 5l 52y 328 (gradl hill b Ll
Aal i) Balgds o algean ey llyy aiall Aol 1l 49 5js0all ey cdal il 8 Ao
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