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Nothing is impossible, Only painful.
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LKim, S., Park, C.H. & Chin, S. Assessment of BIM acceptance degree of Korean AEC participalSCE J Civ
Eng20, 116361177 (2016). https://doi.org/10.1007/s12205-015-0647-y

2a0+.4 = ¢ Bim'Ad :P®+Q, 2020.
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6.3  Only where itis nec essary.

AOC Tt €M / O V rr i HE Ayov bsqgp £™H 4 yr e 7~ O
OCqT1 * K 1t $0.2008L U& i:¢ w1 -=l€2010L/ TH /
® 4 sjp o yA"T1 "oa::¢egOl  pE’ OpT e#AD Planning, Tender,
Constructioni m "3z 4 20151, 8"~/ $' i n 5LUe0’ 4 , 0.4V 734k
12,800m> 1 Sk, Fqp i Hi ve L OFr <4 =s4qa] +£H .- USKE 24amn+
46m ~#F 1l4m Peo £ i, > _wVl 0S/ nnyt Ned  wrt FHih

T E&Gi A 417 _ EH"" Tt& YyAOQOI i F _wi nyi,MEPT nyt,
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S c h ¢ ¢ oPCSA(Pre-Construction Services Agreement) T / ® ,0.AQF T4
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Responsibility of Lead Architect and Local Architect

1 General contacts for the design team and design activities
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1  Formal contacts with the principal

1  Administrative coordination of the parties during implementation of the

contract
1  Chairing design meetings
1  Drawing up and correcting the design plans

1 Architectural design and internal fittings for parts of the new building and the
existing building

1 Coordination of the design work of the various contributing design teams

1  Integration of the design techniques and stability in terms of the design
architecture

1 Internal and external signs
1 Integration of artistic elements

1  Design of the landscape architecture (excluding planted areas) in

coordination with the design architecture

1 Integration of the landscape architecture design (excluding planted areas) in

the architectural design
1 Coordination of safety aspects for both the design and its implementation

1 Providing the parties with all the necessary data and explanations with regard

to its individual task

1 Reproduction of its own/individual files

BEAv]s . oA

*

cC 1t 1 B 1t ¥ xvw"nr BML o 17 -0/
Q o.BML g +rlE T8 v 1", K Bureau Bouwtechniek O fj+ BIM &v
Ol AT BIMs £ tco , v/ AO/ - O-L" + ,° 28 60 BIMy T
y4sTL 3 €iqT T 20., 0t _ wOljl €. Qp Of jk
BML . mQ o.
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C 7t K€ A0" BML =aq7 - . — QAQC T'E4n _ 4  t"IE
A TH T Yedk n, .+ o0AT Bitie AT wiv 1 ®o K BIM
implementation H] ,® Rhino¥ - k Design Tool BIMTooll 7’ — HI (Method

to Import Revit Native Elements) L p . 7T v A T =|=o.

Be ready for change

2015l 7n AQq BimManagement % e RhinoBIMPlug-in& * =1 H" 0.

WALLS

RHINO REQUIREMENTS

GEOMETRY LINE BOTTOM CENTER LINE OF WALL / Z COORDINATE DEFINES LEVEL
NEEDS TO BE HORIZONTAL

PARAMETERS IMPORT “WALL"
FAMILY “BASIC" / “CURTAIN" / “STACKED" AS PER REQUIRED WALL TYPE
FAMILY TYPE  NAME OF REVIT WALL TYPE
[HEIGHT] EMPTY OR WALL HEIGHT IN MM
IF LEFT EMPTY WALL WILL GO UP TO Rhimoceros
NEXT REVIT LEVEL THAT EXISTS =D
EIM frbutse (10oiects nelected) A/V L X
REVIT REQUIREMENTS < o
Subcatesory
from
SETUP FAMILY WALL TYPE WITH MATCHING NAME

NEEDS TO EXIST

ELEMENTS LEVELS LEVELS NEED TO EXIST

ACCORDING TO THE Z COORDINATE
OF THE LINE A MATCHING LEVEL WILL
BE SEARCHED AND USED FOR WALL
PLACEMENT
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AOp D Tt KAQO" =\ , e RinoBIMPlug-inl « 4 p. a371 QAQC
TEGY A4 . Amm Tt $f0o.D Tt K Fo n"/ —A Tt T

255000m2b N/ 3eq AX& & h ,8eq 31N YAF “ e
TXYB, XA 5 ' >¢,8 YoqTm N 45 p yor FHIA x§ 2
Tt Fo. Tt GSxF5F9Qp L ldgr BMaye" TH s0.
Tt 1 =eF&BM_ L — on¥F "k NiLg # 7Ll v so0.% T
=’ hdn — 9Z WML UL wa "GO TN 47 €, wadboyT +
eY K€% n7L; — 5 7 WL _Lygy . 0.300 @ m3,afb5L
Revit 9S8/ A L s NF W N0 -

Workflow\ L/ A J & i 21F L o g% 7 °oFJe

YadL =5 (ationalize) g Grasshopper¥ = k L - 4

CaqT M Buuv ., 0.edHKE T —tol o T — A
ni aq7m Tt dA i #t1 e ~ Oo mwu' » 40.Y=24& BM |,
cab L . " T nQ | peqrm & ol EYed Revit3DG AN wm¥bo, Revit
U3 mmds ' OH sy Jlao.

Performance

AKeep Revit files as small and simple as possible to optimize speed

AMinimize use of central file and worksharing (slow, regular synchronising
needed)

Content
AUse Revit to collate all content - 3D BIM model, drawings, schedules
AUse of native 3D elements wherever possible
AcCreate Revit drawings for majority of content (always matching 3D)
AOther drawings linked in and layouted on sheets in same way
AUse Revit for management and generation of drawing set
Workflow
AUse software and tools best suited
AOptimise workflow wherever possible
ARationalise design and handle repetitive elements / tasks with Grasshopper

ADevelop / use custom software to facilitate recurring project tasks
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Effective collaborative teamwork
ANo strict separation into D esign / BIM / CAD team

ADesigners take responsibility for their buildings / topics in regards to design,

Revit 3D content and Revit drawings

Building Files Central File
BIM Manager []utput
General standards & strabegy, Setup buiding fikes & farnilies Setup cantral fike & farmilies Lipdste & improve central file FDF
&0 workdlow, naming, training, advios, help with contént Setup shests, views, tlemplates | preparation and mandgeent DWa
file crganisation ooardngtion, quslity contral linik merwy Building files al submissian V3
30 BlIm
Designer 4 #+——————————— 1 Building/s g~~~ >
: ) e
Designar B = " Buildng/s 3”77 -
e S|
Designer C = — & Building/s I 2=
Design, coordination & updates Creste £ update Floar plare Addtional plans
30 panbent and annotations and annotations

sheet layout & finalsation

B . wm¥bo © &

—rT uAE% N7 LLHA mnQ YeNT LLHA k&1L O45KEH =

L+ BML &« €1 ln, ~ &v LF pyul a4 BMpT @\
TH 03 Bqu 4+0. Tt . Ved ESAfEYe L o+ N (AxG
® h ,ITXYBL,XA 5 " 3e,Ya Y)Y ' o #v T—-(4& 3,wW,
O, =+, ay wy-dVy fa S4H" 0.

SD(Schematic Design) Stage# DD(Design Development) Stage/ A Revit .TI' "E L
Gn¥ " o. B o . — YN Revit ML 'E - QS Geometryt
_ViERevit W/ Link 0.db  u E wm¥%l YEIN Revit WO/ A T STed

Worksharing L @ 0.
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SETUP _FILES

SD WORKFLOW
Local Context
Additional Files Building Files ! Central File sD
Building A ‘ Waorksharing
enabled
—
POF
DWG
3D EIM
Building A & DD
Interior  WAS
MEP BH
Structure  BH
Rhina Gecmetry Matrve Geometry Mo Geometry 3D Content

External Contant

,

B, W g

VE E@nq oft, v ~F YBEN 3 V(FloorPlanViewl YEINT _ "E ~
O+ NiLtuakECentral W/ A "E 4T % e 714 % n7l

LY 4 0.
SETUP _ VIEWS
SD WORKFLOW
Local Context Global Context
Additional Files Building Files Central File sD
[ s ) p—
enabled
—
PDF
DWG
3D BIM
Shests 2D Content
Views Views
Overwrits »  Masterplan
«  Floor plan - «  Floor plan
* Secton
* Elsvation

oniE Yo 3° Of NLg 3T
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SETUP _VIEWS

REVIT FLOOR PLAN - BUILDING

SETUP _ VIEWS
REVIT FLOOR PLAN - C
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— 'AIE Grasshopper Definiton$ &€ st - ~ Y v ¢ Yo _V 1 7/ fa
- R

VO#/ £Esf+ % g F1 800 Revit_ \ T
n A € Dynamo PIugin=|=T Grasshopperd Grevit, Hummingbird, Chameleon ’
Pluging oy 0.e 6 a3 %i "
Yods o HI 0. o IEH
" 1 GCrasshopper <« - 80’ QS

A%l ebeqT %HF
D, 49T % HO.

CONTENT _ NATIVE

SD WORKFLOW

CAD References (e.g. Hotels, Lobby)
2D Floor plans with building layout available as CAD file

DWG Element
CAD

CONTENT _ NATIVE

BY GRASSHOPPER

Grasshopper / Plugin (e.g. Serviced apartmenis)
Fully parametric 3D building model in Grasshopper

ot . - Automnate
npu
R h I n 0 Plugin P'a;[_laf_!::; Fhino
Bake
= 3
Grasshopper s Elefront Places =
—* 3D Geometry Famiies Revrt
Autcrnatically
B. iWdk. e s0 0 @9 7 w
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®n MK> B ED 1t /A o GHDefinion o " MK . B Ef£ Rhino
input, GHT 6 3D geometry, Revity T Import ., — GH3DW#+ T o Af0.

CONTENT _ NATIVE SHADING BAKING

GRASSHOPPER DEFINITION

GEOMETRY

STRUCTURE AREA CALCULATION - . wfu i

B .Xx 7 Ay woQ@e T,V _ w

CONTENT _ NATIVE R

GRASSHOPPER 3D DATA

Images
« Rhino input

« Grasshopper 3D geometry
« Grasshopper 3D data for import

+
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o d _\n Revit A k1 ET "2 <1t x =e70. ot nu,"  *

"+ 34+B-1t 00 37 . Ey Geometry . t Revitp T T _ VT | nQ
Mayar Y- 4L §'E , Rhino/Grasshoppert Rationalization L « 4 BIM plug -ing T
~Bt 3a,Vaft QBIM o 501 Metadatar S+ 4 4 0.

QniE =" AT B 1t / o Wed v o ’ - HTL

X . ¥ Reviv A BIMplug-inpT TU1F nU _ N\ 1 ° Afo.

CONTENT _GEOMETRY

Common workflow (manual) BIM workflow (automatic)
Bhino Rhino
« Export geometry as SAT file/files « Attach BIM information and settings to geometry
via ZHA BIM panel or Grasshopper plugin
Revit Revit
« Create new "Generic Model” family / families « Start ZHA BIM import and chese Rhino file
« Import SAT file into family
« Explode SAT container to create Revit elements All common workflow steps are simulated by the
» Save family and load it into project file Revit plugin and the SAT conversion is done properly.
« Place family in the proper location (difficult) Additional functions are available.
Automate
. 30M
R h INno Plugin Paramstars Rhino
Geometry as SAT
Combine
Geometry
Paramaters ZHABIM Craates & Flaces i 1
e ;amilias ReVIt
Automatically

B.AYPQY STPoW_ w

+
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Rhinor Plug-in"  Revityr Plug-inr . E®n m , B’ " 0. Rhino Plug-inqr . ¢
Rhino Graphic User Interfface0/ 41" ¢+ BL o <« v "EL S+ qu
Hi1Bt Ooe g input= % T Revit Plug-ink = €7 =& 4 hm % o =+
"% T 0, S HI LRl o.4N nm QFE Geometryy x_ & v &'

"% @ G F+£"® _NVTn Ho.Revif 0" Rhino A gl o
P»He Shared Parameter THu gk 1i1m "% 0o.° Revity material, workset,
subcategory® ~ E %i 4 TU ¢KE1+" % 0.

© Froperies
Objecs
. . e Gosed ez
Plugin for Rhino Hieme:
Lom M Fecace =
Disslay Colar 8y Lave =
Liretyps. By Laver =
P Coor > ByLmyer -
P Vildh By Layer -
Hywsrink =
Fener Meshs Seonga
Custom Mesh ]
Settings Adud
Fencews
Cams shadaws =
Feceves oo 4
kacurve Dersty
Rhinoceros @ Rhinoceros 5 -
|- - pEkY=T |- Y= Shew fncs searve [ Vbl
AN L X F AN L X F isich
e e N i tuson [ o vt ] ( Leats
4 Obicct 4 Obicct
Neme HTO1_L01 0134 Hame (vanes) | Ere
Impatt Geomelry Impatt Geomelry TS
Worksed Facade Worksed Facade
Suboategory Curtain Pancls. Suboategory Curtain Panels. BIM frrbutes (1 Chiects slected)
Matensl GRC Mtensl GRC 4 Ot
Laper HTT . Facade Laper ares] Kane HTOLLOT 0134
Aree 5167m2 L faie:s) :J‘D:’k" Geomalry
o e e : ot
Voume 24.32m3 Voume fvanea)
4+ Parameters 4+ Parameters Sbraen
Assemby Code 013820 Assemby Code (varies) =
tiem Type cPm? tiem Type cPm? e
Procuct Cade 03728 20382 Procuct Code {ranes] Vebme
Trace GC1 Trace GC1 4 Paramsters
WES Code 597397 WES Code 597397 asambly Cads
tam Te
Frect Cace
Trede
WS Coce
~ ¥
B Uo Qe 1t 'E
+
-
CONTENT _GEOMETRY
BIM REVIT
r‘ BB A L OA G E 50 v 1 ok st SEAS 10 477721 5A03 nving 30 i (30 S0 [ e i % e L sanin I () ) bk

At Sties Syetene s At ;u,mou'ﬁ— Vi Monege A 5aion | My v

mEEE 2 =

Plugin for Revit

Imports Rhino
geometry with
BIM information

®n P E Rhino¥ Reviv 'Ae® _ \n ¢ s Lo Afo.
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Rhino | Revit

B. Oio@e "’

*

BM & L H 1€ %i 1€ Reviv A 2D . A AutoCADOO % | ==

e T etlolkOffo.s T Geometry" He DS " ' Ft G& TS EE
200" BIM ./ A €1 kEu EA F7 %Heg RT aq17 Yeodn, +Witr e

3Ny V/A2VLyr 3l iakei+nt x =af0. b, v/ a0
*®Fn, "RE fa2VLyg 200  bT o s0.6n, B’ T EQ® 28
3 LCADY A3l aaE 4 FamilyT # 4 Revit/ U lE HAL A 2 0.

CONTENT _FURNITURE

SD WORKFLOW
Situation Process
« CAD drawings for generic layouts from consultant « Family of type "Generic Model floor based” used
« Custom room layouts adapted in-house « Family category set to "Furniture”
« CAD drawings imported into family and cleaned up
. - - L
Advantages Families placed manually or via plugin / Dynamo

« Fumiture / families can only be placed on floor slabs

« Family can reference to floor slab. If it moves, furniture moves with it
« 3D family visible in all floor plan and 3D views.
« In later phases the drawing can be replaced with 3D geometry
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CONTENT _ FURNITURE

REVIT FLOOR PLAN

@

o]

Crash Detection, Service Coordination’

w P @ k Central Filey Link 4

+

Datums

Y BN

Flle'"' %ol

4+ 7 6 Central
Workset L

T-N

b0 L

E

4

£ 7

(levels, Grids),

1N

*
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SEACED APASTARNT STRSCTLRE CEVTRAL

ox 6 A

CONTENT _ STRUCTURE

CENTRALFILE

oAk a2 o

Ao naraNT 51
WRST Rce 114 )

amicrare esarce)
WEES 6 BROCK STRICTUSS

22,
OO ST e st

LTS B Ey
g
HOTE, STRETIRE P 8

e
FOTE L 9408 RIS

FOTEL R e

LABTRITAE 15ATE

R

ST (T

Ban
ML ST e

Warksets ===

Actve workset:

Default (Not Editable) - ray Inactive Workset Graphics

Name Editable Owner Borrowers Opened Visible in all views New ]
Default No EckartS Ves
| ZHA_Buildings_BMOO No Yes
ZHA Buildings_HTOL No Vs
ZHA_Buildings_HT02 No. Yes
| ZHA _Buildings_HT03 No Yes
ZRA Buildings AT [ Vs
| ZHA_Buildings_HT05 No Yes
ZHA Buildings_HT06. No Ves
ZRA_Buildings_ATOT (5 Ves
| ZHA _Buildings_HT08 No Yes
ZHA Buildings B0 No Vs
ZHA_Buildings_SA0L No. Yes
| ZHA _Buildings_SA02 No Yes
ZRA Buildings SAD3 [ Vs
| ZHA_Buildings_VEOD No Yes
ZHA Buildings VNGO No Ves
ZRA_Buildings VW00 (5 Ves
| ZHA_Datums_BFOO No Yes
ZHA Daturns AT00 No Vs
| ZHA_Datums_HT00_08000 No Yes
| ZHA_Datums_HT00_09500 No Yes
[ZHA Daturns_HT00_11500 [ Vs
| ZHA_Datums_HT00_13500 No Yes
ZHA Daturns HT00_17000 No Ves
ZHA _Datums_LBO0 (5 Ves
| ZHA_Datums_MAST No Yes
ZHA Dotums_SA00 No Vs
| ZHA_Datums_VEO0_11300 No Yes
| ZHA_Landscape2D No Yes
| ZHA_Landscape3D No Ves
(ZHA L No Yes
ZHA Links CAD No Ves
ZHA _Links_CAD _Sheets (5 Ves
| ZHA _Links RVT No Eckart.5 Yes
ZHA Scopeorer No Vs
roject Standards
views
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6.5

SUBMISSION _ EXPORT

PROCESS

Plugin Xrev Transmit

« Automated creation of PDF and DWG files
« Folder structure can be defined

« File naming can be defined

« Access to Revit shared parameters ety ot

v e

B.uAv Y'E 3

XA 17 by w3l 0 K€ . ¢ Xrev Transmitl

- 4 PDFF DWG 1,3 L

YE .0.P 13’ Z Revit ML dg €, ¢+ T % 200 e Aot 4
«y 50" 1t / H Hn Quu S 0. T % =s0" &t /"
H Hf <4y 20" =~ YuH .t , V¥ 201 H =/~ wde, v/
sxt V] 7 FoHKE 800 v e s " 0 O W O, AKOHIE
sO" f€1edn | U 4 0.

Less is more.

AOT .t Nadyodl e Yedn,/ gmhmtb EL— Ja y %
TEGn .1 ew Lak 1/ e = " 2018LS 2020 O + ' k GO
=/ xJsLnEeO! fF0.p
OuvlE ¢ AOT Ou¥® C= RIN Ly BMTUI' s’ JF Qua YAu$E
5’ s s, tog Ol A T+ Oun Af NLgy 9 = twQe i,/

ct YA Yedro, B Y4 EGO Y Av ¢ D’

), Lmgu | o.

GO wi v K BIM Woking Protocol/ 1, , b T
Tt kAN o

€ s

k50, . T % a0n

Ht lewr BIML - €
naonyuv ST E o.

GO fiJ \ L Informal BIMQA/QCIE #1 Eod’ "~ o.
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Less is More
1. » @/ AtQHIET E HiE1: X% o.
2. 1t /b p@¢ - K1FI AR Kx VYV oA
3. fET X% ST, Yod/ 5 LCAKST/ "X a.
4. v o g0 (Text, Teg,Annotation) « a .26 1F° Qe %IE
"o.
5. paldy ~ c» Th A.
6. ¢ 4T TBHF"X Tu°Qp . Wd Tbla.
7. rrora@lyt - L Y el A % _tr UT enal
=E 2.( VI En., )
8. @ o6 1+ Hi- okLb olKsa.
9. fedr@e L—n ¢a a.
0. @, £ odlec 1 A,
11. BIW A 1 € wadet * @ HIEN + - Any” i, +
1L o NQO- 0.
1207 o0 # I (CTC BIM Manager Suite Project Cleaner)n &
o AL
B .BIMQA/QC #1 = ®'A
yA" 11 LTve a0KEY"/ A oHiEw Vv 50T v 80" -YuHk1E
0® T Amwt H, v/ UOCA o 0BlEs0 & O8uu by, L0

o BIM T4t I BIMandRevitStandard/ § A @ H" o.&®n K BIM and Revit

Standard/ A" £i ~ Bl ¢’

BIM -

9 ’A=*=O

BIM

Page 58 of 116



BIM and Revit Standard
1. Outline and Revit Support
2. Naming Conventions
3. Revit Application Set up and Interface
4. Project Setup
5. Collaboration and processes
6. Modeling
7. Families
8. Working with Phasing and Design Option
9. Managing Settings
10. Project Output / Drawing Production
11. Model Management and Health

12. Add-ins and External application

DO NOTCOPY DETAL

EXTERNAL ENVELOPE SVSTEMS

tescrry brickwork insulated cavi

med baoking  ££5

ickwork insulated cavi

EESGENERALNOTES ez

aveL

of keynates in the keynate file that can be assigned fo 20 and 3D slements in the

Examples Use

E£S100, EES 101
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=" 14U+ €0’ 4 GO H 7t K'KTO1Rn_/ —A TH T 2eq
b V,2eq1 € 8F Sb AET FHih s " VU4 CD IE Stage2T LOD

Level2 Tt 4+0. Tt g HE 1 9 =0 — EREnployerSs infor
Requirement), BEPBIM Execution Plan), AIR(Asset Information Requirement)/ A © 5
ol NsaqgTr 1, 0. 97 0o av ofF 07 Ks 4 ¢4$ Hn Quu

Jb Ly L b1 &aC " Lo0.

EIREmployerS mformation Requirementy § m Level 2’ o References( © % . 1 )€

od’ 0.

References Application

R — Required

S - Suggested

Health and Safety

Collaboration
Project stages
LOD/LOL
COBle
Contracts
Security
DFMA

® [Object authoring
FM

& [File naming
A Drawing
& [Classification

BS 1192:2007+A2:2016

PAS 1192-2:2013 R

o | @™ ™ CDE

PAS 1192-3:2014
BS 1192-4:2014 R R R

PAS 1192-5:2015 R R|R

BIM Level Z Requirements

BS 8536-1:2015 R
BS 8541-1:2012 5
BS 8541-2:2011 S
BS 8541-3:2012 s
BS 8541-4:2012 5
BS 8541-3:2015 S
BS 8541-6:2015 S

NBS BIM Toolkit R

BIM Lewel 2 Enablers

Uniclass 2015 R

CIC/INF MAN/S 2013 R

CIC/BIM Pro (2nd edition

2018)

§ N Information Management R R R R R
] Protocol

23 BIM Execution Plan (BEP) R|R|R R/ R|R|R|R R RIR|R|R

B.EIR 17 & 3, A

+

Coordination’  Crash Detection L — §{ il ong i 2fn 7 &

Solibri
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Solibri Model Checker 9.7 (and onwards, recom mended)

Solibri Model Viewer 9.7 (and onwards, recommended)

Autodesk Navisworks

Autodesk Navisworks Manage 2016 (and onwards)
Autodesk Navisworks Freedom 2016 (and onwards).

LOD b  Verification £ NBS BIM Toolkit3L 5! v * =
0% COBie, Tt w="' "1 0 4v0Q kod ~&F*

71 & Non-geometric

Non-geometric information requirements
Uniclass 2015 classification (Entity En, Product Pr, Space Sl, System Ss number and

descriptions)

All Uniclass 2015 classifications, must be a minimum of 3rd Level deep, exclud ing
table prefix (e.g SL_20 15 50), unless level terminates higher. Any deviation from

this must be agreed by R+F Properties and the Information Manager.

Basic parameter requirements

COBie required practices (As per BS 1194 -4:2014 the integrity of data)
Every Component shall be assigned to at least one Space
Every Component shall be assigned to one Type
Every Component shall be assigned to at least one System where possible
Every Space shall be assigned to at least one Zone
Every reference to other sheets shall be valid
Every reference to PickList enumerations and classifications shall be valid

Enumerations specified in the Attributes and PickLists shall be adhered to.

3 https://mww.thenbs.com/knowledge/lesaft-detaitlod-anddigital-plansof-work
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To enable consistency all COBie deliverables shall have continuity with earlier
deliverables and must be developed cumulatively to enable comparison and

validation.

Coordinates and origin requirements
The base project reference points are to be identified and communicated by the
Design Lead

As a minimum requirement the base project reference  point must be defined as a

physical location that must not be altered during the project.

To eliminate compatibility issues arising from discrepancies between coordinate
systems, all BIM model files shall derive Survey Point and Coordinates from the

Design Lead master grid file.

The procedure is required for establishing model location and origin:

- Building and site location on the site file to be developed by the architect, consistent with the
architectural BIM model must be set at the correct longitude and latitude or defined reference point

- True north of the building and site location on the architectural BIM model must also be set correctly.

This is to be consistent with the existing site model.

Project Stakeholders must share BIM models in the exchange B IM model format so

that information is correctly and consistently aligned.

The process is to be agreed with the Information Manager, BIM Leader and R+F

Properties and documented in the post -contract award BEP.

QA/QC (Quality Assurance and Quality Control )l& | = 23 5 Ow d D)

' = (Geometric quality assurance and quality control) # H=|= T 9 Owd 9 > (Data

Quality Assurance and Quality Control) T t bt * 5 ~ . 2y
5V L/ At QAQSic r @ ® -~ 5 504/ E,r@ " 1+ & BMSwl

JAPE

Model Files
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All construction item s to be represented in 3D as defined in the LOD requirements
of the Model Production & Delivery Table (MPDT) 4

All drawing sheets must be created within the BIM model authoring environment
for accuracy and coordination where possible.

Spatial Integrity
Space validation f There must be no space gaps. Bounding boxes used to

represent spaces and zones must match with architectural requirements and data
values.

All walls must be properly joined to prevent spaces being incorrectly defined.

Bounding boxes of spac es must not conflict.

Spatial data must be generated and associated with bounding elements (walls,

doors, windows, floors, columns, ceilings).

Material integrity

Modelling must follow the method of construction. However if Contractor Lead is

yet to be app ointed the models must be produced in such a manner as to prove
buildability

Uniclass Sub-element LOD, LOl,

+

RIBA WORK STAGES
Concept Development Technical Design | Technical Design Cons
Y Y e 4
@ @ a« =]
Bl=|aE|2|=s|25|8|s|25|8|=]|2%]8]:
w w w w
Uniclass 2015 SUB-ELEMENT — — o o — — o o — — oc o — — o o — -
15-05 Substructure 2 2 TBC 3 3 TBC s | 4 TBC s | & TBC 5
15-05-65 Filing 2 2 TBC 3 3 TBC 4 4 TBC 4 4 TBC 5
158575 Insity concrete frame 2 2 TBC 3 3 TBC 4 4 TBC 4 4 TBC 5
15-65-75 Past tenwoned concrets frame 2 2 TBC 3 3 TBC 4 4 TBC 4 4 TBC 5
15-65-75 Precast concrete frame 1 2 TBL 3 3 TBL L] 4 TBC 4 4 TBC 5
15-65-75 Steel frame mcluding socondary steel 2 2 TBC 3 3 TBC 4 4 TBC 4 4 TBC 5
n 7 5,
B.LOD,LOIN | & - A
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Once BIM models from other disciplines are available they must be used as linked
files and the placeholder BIM objects previously representing aspects of these
models are to be de leted. BIM object instances must not appear in more than one

model

In BIM authoring software where MEP systems are authored, a systems list must be

agreed and detailed in the post -contract award BEP.

BIM Validation prior to model sharing

All linked files and links to centralised information sources or databases have been
removed All extraneous drawings sheets (i.e. those deemed to not be a deliverable)

have been removed from the BIM model

All BIM models contained within the BIM model file but not present i n the design

have been removed

File format and haming conventions conform to this document and the post -

contract award
BEP and remain constant for the life span of the project

Data segregation conforms to project requirements (as detailed in the post -
contract BEP)

3D model and 2D drawings are up to date and the 2D information has been

derived from the 3D model
All BIM objects in the BIM model present in the design have been made visible
All ownership of any shared work sets has been relinquished

All BIM mod els are using the sharing coordinate system defined at the outset of

the project.
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HE T

T4

FmoeNn grnu iR o o =0,

5 Ow d
(Contractor Lead project data) QA/QC v \l € BS 1192-4:2014 w
ni/ At” HIECOBenw$ / b
2 I £

ot

91:/1

p@HF+ TI1od §sEL O

o

EIRE 5 |1

s Loy
BIM ¢
S\

T #

M)

v * A

d T
5’ =N
"t

" (competence assessmenty * g
na

Eq,i %t d

Ale 50’ = s (Information manager) d A" o

1k -

T

Mgt o L% O L* g

T4

,
)

4H'=|=

TJ| D
A1 ' wi — %N V|- BEP £A ¢
| CHT L gnE - L =
wi 1 «1° HI on¥ T GO N1 [
1 2 32 4 5 6 7
Pre - Design
Existing conditions modelling
Site analysis - - - - - - -
Forward Planning
Planning, sequencing and simulation - - - X X
Visualisation and communication - X X X X X X
Design
Design authoring - X x X X X X
Spatial planning and optimisation - X X X X
3D design reviews - X b4 X X
Drawing generation - X X x X
Data classification - X X X X X X
Bespoke BIM object library authoring - X X X X
3D coordination - X X X X X
Assurance and data validation - X x X X
Buildability analysis - X X X X
Construction
Field management tracking - - - - X
Record modelling - - - - X X X
Operation & Maintence
Asset Management - b4 ¥ 4 X X X
Planned maintenance - - - - - X X
B .BEP [ AY ¥ CD . 1
5 kL o4’
T D) (w}

BIM -

A
> e BIM
n Yu I
Tt 0
- 0.

6/

©W% O (Knowledge and skill requirement) L
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Final handover requirment
Model(s) in their native format and developed in accordance with th  is EIR and
COBie requirements

Model(s) in open standard IFC format and in accordance with best practice

standards relevant at the time of handover

Drawings, in the appropriate format, derived from the native model(s) where

possible

Structured data develope d in accordance with this EIR, COBie requirements and
BS11924:2014

Non-structured data developed in accordance with this EIR, COBie requirements
and specific programme and project requirements as detailed in the Employers

Requirements (ER).

H 1t  AIR(Asset Information Requirement) € Standard Reference(PAS 11922:2013,
BS 1192:2007+A2:2016p) & 7 T COBie data inputrequirements 0 od ' ~ % a7 ~

Guidance

COBie should be delivered as a single, combined model in XML format.
The COBie required COBie sheets have been defined by R+F Properties

The assets below, defined within the AIR table are those where COBie data entry is

required

All relevant parameters should be added to models regardless of data

responsibility at that stage

All sheets, columns and header row s should be present in the deliverable and

named and ordered in the same way as the standard
Fields should be filled with N/A where other input is not applicable

Data types should be consistent with the COBie v2.4 template
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Dates should be presented in acco rdance with BS ISO 8601, and as per the EIR
All assets making up the COBie schedules should be named in a unique manner

Object naming should be as per the EIR and identifiable outside a graphical

environment as a minimum

Naming should be in accordance with BS 1192-4:2014

Names should use the characters A -Z, a-z and 0-9 with spaces and full stops.
Elements should be classified as per the requirements set out in the EIR

Units should be output as per the requirements set out in the EIR

All data produced should be QA / QC checked internally before issuing to the
Information Manager

It is the responsibility of the data authors to ensure accurate and correct data input
Data input responsibilities are defined with the MPDT, AIR and BEP

Asset Information Requirement s Tabley o A% COBie Requirementsi 4 ¥ . — COBie
sheets, parameters, s A H =+ Wk on, B T o0.

Asset Information Requirements (AIR)

Max COBie
Ref Category Description Lol  Required
Sub- I S | foundati piles,
1 Structural retaining walls etc all below 3 N 1.1 Substructure N
Foundations slab level
Structural Concrete elements
Structural Beam Systems,
2 Structural Concrete Columns, Connections, 3 N 2.1 Frame N Y
Fabric Reinforcement, Rebar
3 Structural Floors and A.II structural separating 3 N 21 Frame N v
it Walls
Structural Steel elements
Structural Beam Systems,
4 Structural Steel ColimnaliConmectione] 3 N 2.1 Frame N Y
Framing, Stiffeners, Trusses
. Structural floors provided by
5 Ex'e"s‘ Stuchwmal | o falist contracior with 4 N 2.2 Upper floors N Y ¥
associated guarantee

B.COBieH$ % O [ A, A
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Construction Operations Building Information Exchange

Input Mechanism

Title COBIE Expected, fixed | M/A Y
Version 2 Expacted, fixed | NA Y
Release 4 Expected, fixed | N/A Y

Status ifc2x3 Expectad NA Y
Region Automatic EN-UK Expacted, fixed | N/A Y
I S ——
Email Manual - Toolkit name@email.com Expectad 1 Y
CreatedBy Manual - Toolkit @email.com Refarence 1 Y
CreatedOn Manual - Toolkit 2015-08-08T11:00:00 Expected 1 Y
Catagory Manual - Toolkit C12: Gauntity managerment Pick List 1 Y
Company Manual - Toolkit Company name Expectad 1 Y
Phone Manual - Toolkit 01 1111 1111111 Expected 1 Y
ExtSystem A i Authoring i Applicati 1 Y
ExtObject 4 atic IficPersonAndOrganisation 1 Y

B .COBie("Eo A

*

X T ¥ n"E R (Keyperformance indicators)n ®n - ¢/ § A Percentager

Key performance indicators
Percentage LOD/LOI Compliance

Percentage Compliance to Model Data requirements
Model quality and coordination percentage compliance
Percentage compliance to spatial design requirements

o 8t °oQ@ 9 w=/' oA OONL AQONFE &

52 7 KPIN#s HI' oAlyg

Mode | quality and coordination percentage compliance / Client reporting

Information exchange 1 (RIBA Workstage 2 f Concept Design) Coordination of

Objects(within tolerance) 80%
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Information exchange 2 (RIBA Workstage 3 f Development Design) Coordination of

Objects (within tolerance) 90%

Information exchange 3 (RIBA work stage 4 { Technical Design) Coordination of

Objects (within tolerance) 95%

Information exchange 4 (RIBA works stage 5 f Construction) Coordination of
Objects (within tolerance) 100%

Information e xchange 5 (RIBA works stage 6 f Handover and Close out)

Coordination of Objects (within tolerance) 100%

Information exchange 6 (RIBA works stage 7  In Use) N/A

BERr .t s N OF ANT H, Oolkc®Me 4y obh 1T "V Hi"KAz+
" o.H 1t 1 BERy ®Mead / 5 a Project informatio n, Project Objectives &

Goals, Major Project Milestones 1 T & e S" _ "EHt , e S/ Collaborative Working,

Technology Requirement? 5 0.

T H+ T QAQC¥ ' 4y ok 571 Collaborative Working, Technology
Requirement/ | wHt { o . Collaborative Working "ES ¢ N/ QAIQC¥ ' 4y

D o E Modeling Standard, Data Exchange Protocol, Crash Detection sprint process,

Model/Data Validation, Model/Data Subdivision, Model Data Requirements

Modeling Standard , ¢ AT EIRr MPDT(Model Production and Delivery Table 0
f! mu ~ B DataExchange Protocol k _ g ¢+ 2@ L7 s - B

z E IFC,NWC, Native Formats+~ 14+  H$ D (Project Common Data
Envionment) L Aconexq 7 2 © URLY T ¥ Z o%h ' = '::toqfo’ 7TV0
[ o, WL %N ® (Work in Progress, wip) W~ . B (Shareq),
+¢ ®published)r t+ ot ¢ T NL* 5  Bo. Crash Detection process¥
Clash set Tolerance s o« AK€ ° ®N¥ ~ 0.
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BIM Authors issue their models to
Federated BIM Reviewed the common data environment

The federated model is reviewed
by the BIM coordinators. The
review should include (but not Models are issues to the CDE
limited to) the following: following data & model validation
«  LOD Check and Audit checks as defined inthe BEP.
= Coeordination Check
= Clash Detection

lssue reports sent to BIM Authors

Issues are reported on in the
‘Warbaord platform and a FOF
issued to the common data
environment for action by the BIM

|ssues, comments and actions
agreed to resolve each issue by
all stakeholders including

meeting incorporated

Actions agreed in the BIM
ocoordination meeting are
incorporated into the next revision
of models by the BIM Authors.

Structure{All) VS ArchiPriority)

This clash set clashes all Structural elements against all Priority architectural
elements.

Navis Search Set:
Architecture Doors (000000
Architecture Windows (i o0o0x)
Structural Beams oo Architecture Curtain Wall (oo
Structural Celumns (xceco0) Architecture Curtain Panels (300000
Structural Framing (xeooco) Architecture Curtain Framing (oo xx)
Structural Foundations (o0 Architecture Plumbing Fixures (o o)
Structural Connections (i o) Architecture Casswork ()uo0ouo)
Structural Floors (oecioc) Vs Architecture Stairs (00000)
Structural Walls (oo Architecture Fumiture (xoco00ed)
Structural Slabs (oo Architecture Furniturs Systems (ouccoo)
Structural Ramps (o0 Architecture Railings (oo
Structural Stairs (o) Architecture Ceilings (oo
Structural Generic Models (oooocod) Architecture Facia & Soffits (oootocod
Architecture Specialty Equipment (o000
Architecture Generic Models (ooooouod)

At this stage the search set will utilize Revit categories to classify objects for the purpose of clash
detection search sets. This is because at this early stage it is unlikely that the model elements will
contain correct and complete uniclass2015 classification.
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5’ 51 —  Model/Data Validaton £ x51 V. , V., ,° @\
T bl E T Auditing Software 1 - 42 0.
- Model
Checks Description L Validation
<= Documentation
Ensure there are no
unintended model 2 .
Bt | components and the v |eTn | NetgE Authoring v
design intent has been ST
followed
Ensure that the projects PR P
ngalm BIM standards have been TTM | BTN Salicri Mg":?e.. Checker v
followed T
Ensure that the model data
Model | has no undefined, ™ | BTH Native Software & Solibri v
Check | incorrectly defined or Model Checker 9.7.1
duplicated elements
B. 9 =

> k€ Model Craft, Standard Comp liance, LOD & LOI Compliance + "E

-EH" Af. o0 —
Reportt £~ o . Solibrin
ONn¥ " 0.

*

L5

19 A

*

T 04’

T T bi

o @ Audit £ BIM Validation Report # Information Validation

Model Checker Rule Sets’

Solibri Model Checker Rule Sets

BIM Validation Rule Set Categories Priority Reporting
Madel Structure Check High/Mead/Low
Component Check High/Med/Low
Clearance High/Med/Low
Deficiency Check High/Med/Low
Classification Check High/Med/Low
Model Craft and Duplication Check High/Med/Low
BS1192:4 (COBie) Schema Verification High/Med/Low

BIM -

5

BIM

Model Checker COBie Extension k
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B, CONV, vE oA

Tt pr@u¥ K€OF 55 Yeip. N/ §a @o@n, B’ ~£6, 1 ES
zoney T ti KEH,e " % Zone03 ESc @ MEgnmK' F - Fvi4Q
Y498, w,Axd&,3+ =t Tt WL OB o,

B. 5V, 1 — BM B wg A
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Model Subdivisions

Zone Name

Zone |dentifier

Zone Description

Morth Residential
Tower

03

South Residential Tower

Organization and

Maodel References

a) Every Component shall be assigned to at least one Space.

b) Every Component shall be assigned to one Type.

¢) Every Component shall be assigned to at least one System.

d) Every Space shall be assigned to at least one Zone.

e) Every reference to oth er sheets shall be valid.

p § 3\ L P @ E Uniclass 2015 classification? § a

CEECIUREREAL | 0 AM03-ZZME-A0001 | Rt

iﬂ}e"t‘e INemal | \xSQ-AAM03-ZZ-MB-A0002 | Rut

Macel File Ref | strycturs (WSL) STR10435-WSL-03-ZZ4M3-5-00001 | Rvt

MEP {SWE) VXSQ-SWE-03-Z7-M3-M-0001 Rvt

Interior Design (CPL) VXSQ-CNP-03-ZZM340001 | Rt

L L e |
Model Data Requirements € BS 1192-4:2014% COBie schema § A

f) Every reference to PickList enumerations and classifications shall be valid.
g) Enumerations specified in the Attributes and PickLists shall be adhered to.

. THH-

AHE . FFHIR- 0.

COBe Information Exchage/ §

5 https://toolkit.thenbs.com/articles/classification#classificationtables

BIM

id BIM

ONn¥ "~ +° ayt

e Stage/ fA ®ON
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COBie Information Exchage

Model Authors facilitated by
the Information managsr
(BIM.Technologies).

Staged | V" ¥ ¥ " ¥ ¥ v ¥
Stages | s v ¥ s v W v W ¥ W
Staged | + ¥ V' s ¥ + + o V' ¥
Stage7 | " ¥ ¥ ~ ¥ ¥ v ¥ ¥ ¥
. B ﬁC‘)H £ o A
XMi 37 Fad »uaz o ' = 71, v (warboard)n o 4 Tt T & d

7AAG"5/'A =|=DCQU‘W=VU#_'] %0V6'|'|'4H'=|='|'|' gL s w

Fuv” 2 " Bo.

warboard

B.BIM 5 = wnOi
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=EL A K€GOT H 7t TihHledu%n VL Aocor A V¢
"y s EvtIED. VYV eAS/ AeY Kw eASTT T F OAT 1 4
QS @ &AAHR QK v£1 OAT e¥Y ., 9SS pal §+F ONST
T 4,6 0fSTn,.,’ ONSqtn.+w=FHn QlEvt" e¥Y 4, 0.A0T

' ¢ L 4 u
A n nQkwiv T 4 @& u Change
U

eiy“%'ﬁ'ﬂ'-I=r_le'|'|TJ‘Jé-n-lj n\N, ~ >3
e Gop.: . p Y4l

/
Management" Sv 4+~ +T1 4+ y LE % @ NLY .0 20,

6.6 1
[l —
p P -~ ~ Lol -~
Y, : \ fEffectiveness'y, F+P BIM STANDARDS, METHODS
S!(IIISV Support the correct & PROCEDURES TRAINING
Practice-wide use of tools through

capability across the standardised '

| e design toolset, methodologies  Jf

V4 \ and processes V4
s’

%
4]
[ |
L

IN-HOUSE &

THIRD-PARTY TRAINING

2015

B.EEMBM T+ @ dHF 5' =01 — A V¢

e €1 QRS . 7T x1%F P fJ/ ABML e €5 k' 0. Foster
& Partners BIM & Design Systems Coordinator J"'= Lola Carbajalle Auto Desk-university/ "A
Foster & Partners" BIML {7  17'EG OqT1 Mted — +T dol fen

| ©0.52014 L §Ab " TH 0 Aem$ 2019 Ui M 5 L0+ €0
!,"]J'\ll_/’Ae 1A \{@né T (I)DTS"HH u-"-l- a2 0.

8 https://www.autodesk.com/autodeskiversity/class/VisuaStorytelling BIM -InnovationFosterPartners2019#video
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Start with smaller projects if you can. In large projects, make sure you have systems
to handle it.

Ensure there are enough people on the p roject with the technical skills needed

Enroll key people to invest in BIM process.
a) Project Managers/ Job Captains can invest in process & tools

b) Partners& Execs can ensure investment is sufficient

Test and document wor kf | ovedools, MibtestSHattheyn | way s u
work together first.

Small automations & process improvements add up and help show the team the

value of BIM
Foster & Partnersy ., ' . EAQOT Ou¥ GO #1’ "~ + K€é" vo., 1t
=" i, KOsk wiTO.®MO0+o.n "m0 TE" 0.0 OFANT i

A Vg _qecneg wi v F % dKEBM% HAL 4 1"
£ BML o 4 & 5L OA Kasu" Vi ¥ 0.
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7.1

/1.1

7.1.2

BIM H< i me Tanfg_ o€

- p

AT UH3 ABIMP @ 5% X% FOT
s¢ - Al BMuE+ 1+ 5 COL — 3 Hik_ 2Q b5y 7 0

BIM v+ 5k BIMP Q -1y DR c &/ A % HIEQO F on o Blew,p
/Al EN 1)°°  BIMc @y vce 5 E,2BMo @p AL s E,, =7 d
IBIMP @ «/ % UE®LY Y3"NA3qTEA ,q° 00/ b vt
THHL NeqT1 i, s0.

T BIMc @ v 7 E

£ GO/ ABMP@E"" NT NéaqT twad, /7 4n 2@l 7 (Federated
Model) L = ~* " v=sa "Ef tb sy e¥Y © &/ "0.v>a4 " EE
cOQolvidd 1 Sv/ AxuF+eVYHe,FlkE o éx S~d »rx"
oW H., vFo.xTt,y4 d_weo@fe¢ aqT1  4AH Fn  eqrT

Ex" Yuv w/ bV ddo@e - K€ & E TEGy ExeVYLln£®
HO.

+/ b "L — A, peq T Navisworks, Solibri Model Checker, Trimble connect,
Fuzor Y’ ~ 4+ Ax/ t% B’ E V, | £1n o 3 HO., 1t Fe k
S 4y 'E/ b f'uyn ESeqT . T YN Qque, E/ b " HO "

EA YR QKo.fAAfl ek " EQ L EEL Ge gl | kHOL
wesqT T - KQsFo.

1 vE/ bE - M /KF TR KT AHAY &£ nx, ol Bwm
774 T Y s T " ¥ ,0.Wangetal (2023, "~ N BIMp @l
NF TnRT _ A Fel7" +«F tRnU/ A7e KHOqT CBIM(Cloud
BIML £ A ~ ¥ 5" 7y S-q1. T KIE=O" éYz,om " *

S~/ CAIKEs FoeaqT1 OF HEH,F1 o + V' ad*EC d |
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Reconstructor

. Enriched BIM graph

Object

Relationship
classification inati

Attribute

Legend: - Data

+

Step 1. Establish criteria for severity classification Step 2. Construct integrated clash ontology

— Severity classification criteria — Hard clash information —— — Integrated clash ontology —
. . . Volume-based
\ ’ clash information
Desger AUTODESK
nterviaw NAVISWORKS
! ' — Soft clash information
ol Y
b Structural
A model
PYTHON
Hard clash I
Z’rft;r:: sﬁ:r’i:h Design knawledge Soft clash rule MEP model

B."EF TN _

+

BIM - id BIM

.CBIM , 9% (Wang et al.,

- tools - Software = > Action

2023)

Step 3. Develop automatic clash severity classification model

— Al-based classification — C\assn‘y clash severity
‘ -
seuEm  uwPown CEPAe

Tl

Space-MEP cash EP Man-8archdh

—
== W O
N ojf

Cnsmcacien

b g Bk somant madang

1 v\ (Leeetal, 2023)
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713 ® y 56 L — 5 HEBM® @y Af 5 E
BiMe @l oo 7T,V AQ- ., — A NS~7[A4,1E, S=-Fg' "~
.37 #e Ty v Mgt o dvya BMer Q@ £ém™ 50 koo
V4o B oy 500  eqT O%L o oEBMp 1 "AF / A1 N%
%i +0.

Industry Foundation Classes IFC}Y . £ 1 W a (1SO16379) 7 BIMP @ * W+

"+ A 50 U "EL 6» . — _eH"o., ut IFGE wfild/ s 1 ow
av"/ o+ . eH"./ & x s\" TOs 34+ F- o. 0, IFGE BIM
Puml, /A 7 S=-1 tE€ T d °oQ@¢ - oK n, t¢ AqT

export A1/ b © st £-FBdG T A/ F/ §AIFC, eqT HF

T AT T3e T " uyAY kw Fr &+ BMsO. T AAEFeihie
1" ke 0.

+ 1 vey L@e o — AL ) (semantic enrichment)a k€ 7 T -"
Y» 4qe, C. Georgia Techy Eastman_ w? AeJ qT 4, =l Faat
Technion Raphael Sacks, ®n —A 4 C. d T+4& Abmnued7 "2 H E

+e0 7 _/ AKEBIM» @ d IFCG& x" CseqT £6m RV, K€, O0Ff v+
EAH" 0.4, /7 1€, N 15" 4 (Inferencerule)L * 5 € 7 _ (Belsky et al. 2016) / A
Mo/ KA, eqT AL S-+ 1 Eg #a ELC KH 1T es "7
.M, 1 Blochand Sacks (2018))€ BIMY 4 » @ @~ ' T=n 45" 4/ d Al, eqT

W O ¢+, AA" nY TE 1 3K1livw ,o0. 1tb0S-t 1 ¥
fam"n T Lav 0o €1+ % 0 £] so0.

L9/ AL M7 Al eqT BIMP Q A "EL o e ¢ k€ 7 (Koo et al., 2019)"
3 H" qe Uoi #1 4 BricsCAD A, TO HAqT BMo Q@ , N S=-n
e Te Y. o0fuiyg"o.
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Collect BIM Models
: 6 bim models

Duplex’

Smiley

Clinic

g

Yonsei

>

KBIMS1 KBIMS2

s

I _ e IFCAJ

Group by IFC classes
: 8 ifc classes

[ ifcStandardWallcase, IfcSlab,
IfeDoor, IfeWindow, IfcRailing,
IfeCovering, IfcColumn, IfcBeam ]

Ifc\Wall

IfcSlab

IfeDoor

Extract Geometric
features and relational

information

Features Relational
= Width Information
* Height + Realtion
= Length with wall
- Area - Relation
= Volume with door
« Gyration + Relation

with window

BIM

W
-
I

IF

<objectl > is_a ‘Precast Concrete Wall’

AND

<object2>|is_a ‘Precast Concrete Wall’

AND

<objectl > is_not_related_to <object2>, ‘Precast Joint’
AND

(<objectl > vertical_narrow_face is_adjacent_to
<object2> vertical_narrow_face ‘60"

o OR

$3k <objectl > vertical_narrow_face is_adjacent_to

1 <object2> vertical_wide_face *60")

' q AND

i’/ <objects_list> is_in_between <objectl >, <object2>

” THEN
change_elements_type ‘1fcFastener’, <objects_list>,
‘ObjectType’, ‘Sealing Strip’
create_relationship ‘1fcRealConnectsWithRealizing
Elements’,

<objectl >, <object2>, <objects _list>, ‘Connection-
Type’, ‘Precast Joint’

A 1 U7_ Ou (Belsky et al. 2016)

BIMS ~ &

Classification and Evaluation

15t classification
(8 ifc classes)

- Naive Bayes Classifier
* Logistic Regression

Support Vector Machine (SVM)

TP+TN

Performance Evaluation Predicted clau’

cc= —2FTN
: accuracy, recall, precsion, f1-score TP+FP+FN+TN L N
True False
= _TF P | Positives || Negatives
Recall = ———
(TP) (FN)
TP+FN Actual
. Class
Precision = ——— False True
TP+FP N | Positives || Negatives
(FP) (TN)

2 =precision =recall

2nd

Fi-score = precision+recall
ification classes sub-classes IfcDoor-single IfcDoor-double
(3 classes/ ) rewindow-sngle
binary classification) [lfewindow | e '
icooor-sngie ‘
IfcDoor --
——
Performance cCotumn-rectangular ]
Evaluation feColumn | o Nomreciangular
©
Eo e ¢ 7 (Koo et al., 2019)
.
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714 BIMo @ L — [ Ed, 45 0FEw®7

BIM? QF P €A/ 41 &8 T—/ A" T Ryt® ON Q%' = TA oH

-, "A"E b HifFo.F1 — Al :: 2@ #v T-NTA A %7
€kS-~d’ o 50" Hi- ©0.0,BIM® @ b Level of Geometry (LOG)d
Level of Information(LO)" _ V&« 4T % aHi- o.

o 861,/ YN TAL - AlYs 1 V& + /AS =334 -95,0A4 4SS/ A
, HTi n OCE TEY B pLOr :: Sa/ Hif- o0.FF Zv-=>ae
/YR TAL — A3V L. ,0,L0Gy OC'E v *Li1Ffo.
BM, e v AT ¢ +yg g 1°¢ gy'koufo. M 7 vo 08 L
— AKEH Nt EAF xTt H N -9, E® (o :db x\V8& A" )Y 80"
well- 1%, " & _,ANXN_WF’ oy ¢ 1 — AEEBMr @/ U'E
Voo - "% 1F0.

O o AF ~F1¢ ° #v T-NT % LOId LOG b Tdlv " %
1f+o0., 11" s reftnxag it % HETCE®OILd1, — vpae o

A dxo+ NedtsBufEH"xEFuo.

+/ §a M /KEBMPr@ 971 EsOd, OEr ceqTm n®

Yo 7

oo L o ¢ on UE K€ . O X "» 0T o Bl 1+ " A
T, nD(Visual Programming)fo.+l€, n e [ ~f _ Ad37 BIM? @Q waal
o 0V (6 T, VT b #4717 Revit, eq DynamoF YV & T, VqT

F = I€ Rhino Grasshoppern e @ Bo.+e 71, vq71m BIMer @l e OE (€
7" A N/ e WMot v4 BMo@F 53adl 3 90 x¢ a0 o eqT
o @¢ YK e+ H" o(Haetal,2023).

U/ KA, eqT AL BIMD @ LOG = €7 17 ¥» °
W, r,Chenetal (2023)E O'E &  BIM°> @ ~ el Deepleaming , eq T
AAG £ p@p OUE 7 seq1 HKET_ 0 i, s0.

+Q/ 1 F4a7 ¢ MM Od Swappk A, eqT BMe @l <1 A OEY
ceqT YE YK, OL ¢ 40" 1, :
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B.Dynamo. e BIM® @ x ¢ = ¢ U'E (Haetal., 2023)

B.I 1. e BIM= e "E (Chenetal., 2023)
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