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(Kreider et al. 2010) ¢l Gl glea dadas cilaadind Jgon

BIM USE Frequency Rank Benefit Rank
% 1to 25 -2to +2 1to 25
3D Coordination 60% 1 1.60 1
Design Reviews 54% 2 1.37 2
Design Authoring 42% 3 1.03 7
Construction System Design 37% 4 1.09 6
Existing Conditions Modeling 35% 5 1.16 3
3D Control and Planning 34% 6 1.10 5
Programming 31% 7 0.97 9
Phase Planning (4D Modeling) 30% 8 1.15 4
Record Modeling 28% 9 0.89 14
Site Utilization Planning 28% 10 0.99 8
Site Analysis 28% 11 0.85 17
Structural Analysis 27% 12 0.92 13
Energy Analysis 25% 13 0.92 11
Cost Estimation 25% 14 0.92 12
Sustainability LEED Evaluation 23% 15 0.93 10
Building System Analysis 22% 16 0.86 16
Space Management / Tracking 21% 17 0.78 18
Mechanical Analysis 21% 18 0.67 21
Code Validation 19% 19 Q.77 19
_Lighting Analysis 17% 20 0.73 20
Other Eng. Analysis 15% 21 0.59 22
Digital Fabrication 14% 22 0.89 15
Asset Management 10% 23 0.47 23
Building Maint. Scheduling 5% 24 0.42 24
Disaster Planning 4% 25 0.26 25
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Tools to consider
e Civil 3D or Revit (site map
e Vasari or Revit (surroundings, existing conditions(

e FEcotect Weather Tool
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Tools to consider
e Vasari

e Revit

2- Design Development LOD 200: Approximate Geometry
constructions, materials, equipment ale z3sei e 48y J€I Gl glaa Jlaal dls y
General modeling
Jee (Sary Do Y1 5ol sal) clon s Leana s alatl 5 £ L63,Y) 5 il Cus (e ABSD S
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Tools to consider
e Revit
e Ecotect
e (Green Building Studio
e 3dsMax, Radiance
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3- Detailed Design and Documentation LOD 300: Precise Geometry
Accurate modeling & shop drawings déiill Salail)
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Tools to consider
e Revit
e Simulation CFD
e 3dsMax, Radiance
e (Green Building Studio
AutoCAD

4- Construction LOD 400: Fabrication
Construction manager, contractors, or fabricators.
Model detail, inputs, and information
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Fabrication & Assembly aeaisapial
J JSal 48,k 5 Shop drawing 4l e gu )l Ala) ae adsall g aaally JSE) mua
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Tools to consider
e Revit
e Navisworks

e (Quantity Takeoff

5- Operations and Maintenance LOD 500: As Built
Primary authors, Facilities managers, Model detail, inputs, and information
o 3z & s iaall il 3 sl 130 ooy
Maintenance & Operations <llesl) 5 Zilual
24 5 Ll i) gadd 505 4l s ad gall 8 28510 g 28 1 (ia ) (e LT 5 Al e g ) 2
Facility s 4luall Juel 5 AS-Built gl (& 4a3eill 13a3 Joe 5 Jaally 395 L

management

Tools to consider
e (Green Building Studio

e Revit

Click here to download a copy of the 2013 LOD Specification 4&i sl 33¢ Zlaiul¥) (Say

aranaill Jal ye 8 (5 L) 5 Jstiall 5 Ll Gl Y Lo o slhaall a5 385 ) (e il
The design stages of conceptual design, schematic design, and design development
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http://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specification.pdf
http://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specification.pdf
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LEVEL of DEVELOPMENT
LOD 100

LOD 200 LOD300 LODA400 LOD 500
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3 *
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Concept (Presentation) Design Development Documentation Construction Facilities Management
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair Office Chair
Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels Armes, Wheels
WIDTH: WIDTH: WIDTH: WIDTH: WIDTH:

700 700 625 685
DEPTH: DERTH: DEPTH: DEPTH: DEFPTH:

450 450 430 430
HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:

1100 1100 1085 1085
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER: MANMUFACTURER:
Herman Miller, Inc. Herman Miller, Inc. Hearman Miller, Inc. Herman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
100 200 300 400 01/02/2013

(Only data in red is useable)
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B1010.10 - Floor Structural Frame (Sieel Framing Beams)
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See B1010

300

Elamant modekng bo rcuda;

»  Sructurnl siesl materials defined
&  Conrection delails

= Finizhes, |.8. painled, galvanized. aic.

Elamertd madaling 1o nmcha:

#  Actual glevalions and lpcation of member conneciions

= Lame elements of typical connections applied fo all
struclural sleel connections such as base plaies, gusset
plates, anchar rods, alc.

»  Ary misoalareous abeal mambars wilh aafmecl
il

= Ary sleal slnusiune rewlonrcamen such & wab
alifanars. slass panalraliong, aic.

Elemant modelng b nciuda;

Walds

Coping of members:

Banl plates, COE pAlGS, 81T,
By, washamm, mls, sic
All assemibly slements

BIMForum LOD guidance for structural frame
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D3030.10 — Central Cocling
100 | Ses D3

200 | See D30a0

300 Modaled & design-specilied sie, shaps, spacing, and location
of equipimenl

all specified anchars, supports, vibration and seismic contnol shat
are utilined in the Eyoul of eguipment:

achml socessicods PEILE

350 Modeled as actual size, shape, spacing, and
locationicormections of equipment;

acheal sixe, shape, spacing, and dearanoes required for sl
meﬂ wibiration and salsmic control thad

400 Supplemantany comporsnts added 10 he model requined for
Tabrication and Nald inglallaticn,

b .

BIMForum LOD guidance for cooling system
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DEPTH of DETAIL LEVEL of DEVELOPMENT
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— - il LOD 500

L

L1 F----------------

p— S LOD 400

LoD 300

AMOUNT OF INFORMATION
CERTAINTY OF INFORMATION

i
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Depth of Detail (DOD) vs Level of Development {LOD)

practicalBIN. et & 2013

DOD J 5LOD J ¢ G A zaniasis 0530 ge puslad) daSall e
Gl slaall (a2 3al
BIM Protocol (E202) sample paper

Moving forward with LOD

LOD = Level of development

Revit LOD for interiors

: BIM model preparation sl 73 a3 Ly


http://info.aia.org/bimsample/091708_E202-2008_eSample_Blank.pdf
http://info.aia.org/bimsample/091708_E202-2008_eSample_Blank.pdf
http://www.allthingsbim.com/2012/03/moving-forward-with-lod.html
http://www.allthingsbim.com/2012/03/moving-forward-with-lod.html
http://bim4scottc.blogspot.com.au/2012/06/lod-level-of-development.html
http://bim4scottc.blogspot.com.au/2012/06/lod-level-of-development.html
http://thebimmanager.blogspot.com.au/2012/11/revit-level-of-development-for-interiors.html
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ARCHITECTURAL MODEL
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ANALYTICAL MODEL FEM-DESIGN MODEL

STRUCTURAL MODELS

Check model file name conforms to Standards _uteall ae 38 54 Ja au¥) (asd @

Jeall e sanal o yatll 3 éa e Y 3L ) gadd (padiivedl aren @

relinquishing all editing rights (Save to Central) All users to worksets

Review and fix all warning messages where possible Laall Jilu ) JSdalas @
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Check that all families conform to Standard naming conventions

O mlaall dilas oo da L Ll s ashall jasd @

Check Line Styles conform to Standard naming conventions
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Check that all content is in the correct Workset and conforms to Standards
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Check model is correctly assembled through visual inspection

Document Phasing / Design Options if 4eiiue CulS 13 areaill & Jld jasé @
used

Update Model Matrix if required s<¥) a 313 48 stiaall #3901 Cuant @

Update revision on Splash Sheet <will A daal jall o3 ) Cuass @
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Complex geometry
Multiple parametric relationships
Multiple constraints
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Linked files
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BIM is not about technology

PEOPLE
Leadership
Collaboration
Stakeholders
engagement

Better value:

/ Benefits realised through
f process change,
£ technology adoption
/PROCESS '\ and development

/ Lean design of people

/  management TECHNOLOGY

Integrated project BIM \
/ delivery Modelling and simulation \
i Interoperabill
MSc in BIM and Integrated Design // Design intent nteroperability \
University of Salford 2011 / Validation/verification Integration \

@ Arto Kiviniemi — SOBE, University of Salford 2012
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Section A: Project Information

This section defines basic project information

1- Project Title:

2- Project Reference Number:

3- Contract Type / Delivery Method:

4- Brief Project Description & Address:

3D Schematic 3D Marketing 3D Design 3D Quantity 3D Fabrication 3D Asset
Maodel Model Model Maodel Model Model


http://draftsman.wordpress.com/2014/01/29/115615656/
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Linking of Specification
with 3D Model

Calculation of Quantities

Export of Quantities to the database

(4 Usage for Estimation and Scheduling © Bill of Quantities / Database
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Cloud

Autodesk 360

Energy Analysis Green Building
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Owners - Architects - Engineers - Construction Managers -

Subcontractors - Facility Managers

e Project Information
This section defines basic project reference information and determined project
milestones.

1. Project Owner:

. Project Name:

. Project Location and Address:

. Contract Type / Delivery Method:

. Additional Project Description:

. Project Numbers:

2
3
4
5. Brief Project Description:
6
7
8

. Project Schedule / Stages / Milestones:

Include BIM milestones, pre-design activities, major design reviews, stakeholder

reviews, and any other major events which occur during the project lifecycle.
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What detailed models do | need
at Stage 3 to approve design?
Architectural model

What is my Capital Cost target?
£10M

What level of cyber-security do |
need?
S2 level (see PAS1192-5 triage)

How experienced should my
designer be?
ArchiCAD/Revit certified

What analyses will | need?
Whole Life Cycle Costing
Structural analysis

When do | need them?
WLCC: Stage 4
Struct: Stage 3 and 4
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Figure 15 — Extending the common data environment (CDE)
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Architect \

mp

Cwwner § Finance

Facilities Manager §
Finance

BIM Project Execution Planning Procedure

Identify BIM Goals

and Uses

Design BIM Project
Execution Process

Develop Information
Exchanges

Define Supporling
Infrasiructure for BIM
Implementation

Define project and tearm value
through the idenfification of BIM
Goals and Uses.

Develop a process which includes
tasks supported by BIM along with
information exchanges.

Develop the information confent,
level of detail and responsible
pariy for each exchange.

Define the project infrastruciure
required to support the developed
BIM process.

m=feg-E

e

Figure i-1: The BIM Project Execution Planning Procedure
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Project No. ( Client Project N. or Reference No.) g s hall o8
Contract Form BIM Manager (XXX
(EIR) Jrend) cilillaia
Project Brief and CDM requirements LOD Jualiill da )3 5, 43 a2 53 (2 all (5 gy Cay yil

Lle Jarias Al g gall

Jio Ll Basall aa) je 2525 (59 0
AEC (UK) BIM Technology Protocol v2.1
AEC (UK) BIM Protocol — BIM Execution Plan v2.0
AEC (UK) BIM Protocol for Autodesk Revit v2.0
AEC (UK) CAD Standard for Layer Naming v4.0.2
BS 1192:2007
PAS1192-2:2012
BIM Overlay to the RIBA Outline Plan of Work May 2012
Dublin Institute of Technology (School of Surveying and Construction Management)
BIM Forum

CIC
CPlIx
pe Jual) s 5 agdland & 5 dall s e 5554 Key BIM stakeholders
Role Named Company Name Function
Individual
Client John Walls Big Time Client
Developments
BIM Leader David Solutions | Pentagon BIM Client Rep
Consultant
Design Leader/ | Bill Murray ROH Architects LLP Designer
Principal
Designer
BIM Design Sarah Smith ROH Architects LLP Designer
Leader
Information John Cane ROH Architects LLP Designer
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Manager
Principal Phil Brick Build Alot Ltd Contractor
Contractor

28 S b g sllaall gl 5 il ) Fpanl 5 lanl) (38

Company name | Representative and Authorised Role
Responsible Agent
A XXXXX BIM Manager
B XXXXX Lead designer
C XXXX Project Manager
D XXXX Information Manager
E XXXX Task Team Manager
F XXXXX Task Team Manager
Strategic Management Production
c
g : § S
— = [
_& = [ = c E E g
2 g g = T | % 3
0 = oL |8 |8 |¢@ o
e [z |+ |a |[E (AR A o | &
s (8 (2|8 B |22 (2|9 [z |8 |2
2 (3 (8|2 |2 |3 E 213 |2 |8 |2
Role 5] o [ 8 B
S |e |& | [E [ |d |2 [3 [8 |2 |5
BIM
Manager Y ye Y Y Y Y Y N N N N N
Coordinator
N N N N N Y Y Y Y Y Y N
Modeller
N N N N N N N N N Y Y Y
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Yes or No BIM USE
Yes 3D Coordination
Yes As Built Records
Yes Building Maintenance Schedule
Yes Building System Analysis
Yes Clash Detection
Yes Code Validation
Yes Yes Construction Sequencing
Yes Cost Estimation
Yes Design Review
Yes Digital Fabrication
Disaster Planning

Yes Drawing Production
Yes Energy Analysis
Yes Engineering Analysis
Yes Engineering Analysis
Yes Existing Conditions Modelling
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Yes FFE Specifications & Schedules
Yes Lighting Analysis
Yes Mechanical Analysis
Yes Other Engineering Analysis
Yes Programming
Yes Quantity Take Off
Yes Record Modelling
Yes Scheduling
Yes Space Planning
Yes Structural Analysis
Yes BREEM
W ual g dariiceall gl sl ¢ lawd
Company Database CAD Version Format Comments
Software
Architects Revit 2016 rvt. For
Architecture architectural
Model
Navisworks 2016 ,nfc. Model
Manage ,nwd. | federation and
nwf. clash

detection




Structural Revit 2016 rvt. For Structural
Consultants Structure Model
Navisworks 2016 ,nfc. Model
Manage ,nwd. | federation and
nwf. clash
detection
MEP Revit 2016 rvt. For MEP
Consultants Structure Model
Navisworks 2016 ,nfc. Model
Manage ,nwd. | federation and
nwf. clash
detection
BIM manager Revit 2016 rvt. | For BIM Model
Navisworks 2016 ,nfc. Model
Manage ,nwd. | federation and
nwf. clash
detection
Gladlal

Company

Authorized
manager

Authority (Upload, download, change access/
Distribution)

Lead consultant

Upload, download, change access, distribution

Structural Upload/ Download
engineer
MEP engineer Upload/ Download

Design build
contractor

Upload/ Download/ Distribution

:M&J\QM\L};}J
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DWG DGN DWF PDF IFC Other

Models * RVT. NWD..
NWF.RVT.
NWD. NWF

Drawings

Final drawing
format

Schedules or xlsx, COBie.
spreadsheet
s

Start Date Design Detailed Construction | Asconstructed Handover
Completion Design Models,
Completion & Documents &

Fabrication Data

April 2012 *

February
2014

July 2014 *

September
2016

December
2016

e Gl (sl i Aaile ALl daal 5 485 S

PAS 1192 280 (¥ (il
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PAS 1192

Aaad gaill Chla glaall dd\._ﬁ} cc.ﬂ}uﬂ\ iy y=0 g c(&lﬁm\}d\ Gy Jia ‘L;A}“JJ\ P ng.'\;.d\)

:bilday 2 A& Publicly Available Specifications (PAS) 4aliall dalal) cilia) gall
5 daad) el ) L) A e BIM 0 G (5 sl (3885 lillaia PAS (36 Al sas3
(Gle slaall Jals
:ole Wla PAS (s siny
Giadl Cllaall 23y 5 (CAPEX) sl il je ge Jolaty 520 <PAS 1192-2: 2013 @
&b altial) Jaall iyl g gunall 5 ) 55 JUaY) 20y g ¢l o gumi iy ghasa (g (B (5 sianal
A< il i) Ay (Bl a5 <BS 1192 Al bl o ading | Sliad) e slae dada
(CDE)
alasind e 58 jill s ((OPEX) il Al je pe Jalay 53 «PAS 1192-3: 2014 o
LG8 el 310y ¢ geal) e glaa 23 gai Dby
Gl clial sall jlma (e Yy A jlaall jao ) 4pall 4alill 00 «(BS 1192-4: 2014 @
.COBie 2485 il jlaal) Juzadl
il 5 ¢ el Aa gl 3 e L) e slae Aadail i) 5o o8 5 PAS 1192-5: 2015
ALK Jpaa¥) 3 5 Gy Al
Radaiall o) Al e sbaa ol a8 5 i slal) AS Liall ciliaal a a5~ PAS 1192-6 @

BIM olasiuly
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NEN Gl:u"ﬁ\ Agégh ch.h\‘!\ O le dmugﬁu ‘i.gl:d\ éauﬂ\
alaial) duad )

00 5ol wlaal) o Ailay yll julaall g 51400 Al aUAS (s (38D 98 La

L sl I ghadll g A jladd) del 8 i gae s Cilial ga s e & (PAS) daliall Aeall Clial 5l
okl Ay o

& Lle (a saiall dgan 5l {galiall gLl 5 A ) sl (3 gl laliad i) o1y o aUas ol
¢Adza) jal) Qllats K1Y L sl PASes 4zl e o8 ule aay (BST) dailay ) uleall G sa

ey A g o Ailday il ol o) Lgans g

PAS 1192 ki
L) o jliie walodt Al je / Jancil) Al yal il sladll 319 4l 50 PAS 1192-2: 2013 @
(el Cila glae Aadai alodiuly
e slaall gl DU Adlad) A jlaal) acl 8 1) PAS 1192-2 Jlae (850 sl cilillaial) v
BS 1192: 2007 + A2: 2016 ddual sall 852050l Al s dpanigl) 5 4 jlensl)
deliay dalal) ZUY) Cilaslaa s o) 5 ashalis yy odail "l jlaadl Juadl" 43, BS 1192 55
QlE e (5 giny g5 Badae dnand Al g (g sladll dadaie dplee 2o Leild (lad) 03] 5 e LAY
oLl 5 Anig 5 3 jlenall Auigh A alasiud S slail) Jeall malio Chny 5 Zailil dandl) cilgliny
AS Lt tsalie a s, (38 yall 3 ) (8 llal) Jladl) alasia¥) Jguu Clngial) o8 35 o LS
AL 8 52 5 siudll Ga BIM e bl ddial gall 028 8 Al dalal) dadaill 5 il sladl)
Aiaall duaigl 5 e lall a jliie e (Grdall
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phaza 408 pand (3 (Sl 52 138 g 5 il aalud e S candi GBSl S PAS 1192 -2 @

Cila slaa 73 gad anly dadine 48 5 yrall dpe g )l e il gus 1 5 Ll 5 da pus Hl) CliL)

. (PIM) & 50l
Z Y5 aaanaill ) shal DA 5y gl o e saall 3 9ai (g o B 53 o8 1 g s el o glae 3 ga
T2 pd 58 (PIM) & spiall e shaa 3548 (055 el i 5 g 5 el (a3l f) o Lidl
Osannanll saaly OIS Lo a5 ol o 5l o e Jiay 4ld L5 ((ATM) Jasa¥) e laa
Lo eie DA (o el sidial (o e glaall Guadll Jal el e cdalad) Gl feay cclibiial) Jualis
il (a8 538 (ATM) Jsma¥) e shan 23 g Al g 7 ) el €2 gial 22y
) ileslaall 3 aliall culaladinl) pass - " lae W) 8 Al e 2l 5 4S8 () 50 el 120 ClE B
Ol ¢l 13 e i) Jeadl ALalS sliall 5550 e canliall aladiu¥) lacal Al die lgran o
Joll 5 anluil) 5 ¢ Liall 5 el g o) il Slidae (el g susall alaia) auza 50 58 PAS 1192-2
Al Al J geal 5 el Dilpal)

Andal pladinly J peadl Ala il Al jall il slaall 310 ddal 5o PAS 1192-3: 2013 @
(BIM) Sl e slaa

oY) Jysha il yie e sleall 53] zad 408 Jsa Jgna¥) 5 el Cilgan 55 PAS 1192-3 a3y
Jsmay) ddailal J sa) ¢l Ja¥) jpad Llisl ae J a5 laY
ool alid /0 Juendill A ja A2 6 sl BIM aedl Glaslaall 309 dilae PAS 1192-2 23y
Ly 583 o3 38 IS 1Y) L il (i J e b2l As el e PAS 1192-3 S e i)
o il 53 g 5 clS 1Y Lo gl ASL) 5 JA (p0 i€l 4l b plaal Al 5l Qa1 IS (0
Jymal Aaine
co) g an o ddiail) Al 5 o Ul J gl e PAS 1192-3 by PAS 1192-2 Fie ¢lld aa g
Leds ot 0 S 400 5 Al 4 jlanall il glaall 3 slaill o DU A0 s jleall 2o 8 e a5y g

2016 e :BS 1192: 2007 + A2 b
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o Lo i o % 381yl 5 (il Al 5 Jaae A5 (f iy W) el PAS 1192-3 sk
A4S (10 785
) s a8 Ll Dl g ane oo Jiul (S5 ¢ el Bl s 5

Jardl Cabial Gila sbaal) Jal Sllliiag e85l Slaglaall 55l 2U3YI BS 1192-4: 2014 @

.COBie a3y

Lo agle (30 Cilaslaall Jalil lalada 58 5 «COBie - sasial) ASkedll 2lasind BS 1192-4 a5
Al Aada s Jaall caaloa oy slaiall cila glas Jalal
) Slagleall Jal 8 er (38 el Bl 3 53 J) gl Dl slaall Jalil lad gl 538 A jlaall 20 68 203
saaall G el I e slaal) Jalild S e 4y (3Lasall Juanfil L) il sles Jal) (COBie
gl 235 5 e shaall 2ae) 458 COBiie pladind Ganay Aginill Ayl 5 sl lld L Loy cAlal

Oy e sbaal) Jalii o Ganay s il e g8 i cldail) Juind 5 Juu ) 43 jme ) dalall o5
LY 5 4 ) i) 5 JEEY) Jal (e disia (e (381 5 dixal 1

Ly Asiaal) ilial) 5 ¢ e 4 il 3 oLl e slas Andail dial 50 PAS 1192-5: 2015-4
AN J pa¥l 5 Y

8 Canall Lali aasy s 5 el il Gl s BIM (8 0l 5 ) clllaia PAS 1192-5 sy
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503 5 Al )l Aiaall il 5 o Ll il shes dandal ae Jan Aakiie 4s Al 3PAS 1192-5
285 s BIM padiad Sl Cile g pdiall o 138 )oY apis alas & aasall ggill (Sudaiy ¥ A8 J guaY)
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138 sme ity 5 ¢l L 51 S0 a8l 530 5 5 el () (onnds A i) Al Al @3)3\ Jsadl) a1 V1 adlal
Al Uiy rad s g g oy clgapanaly o5k ) 38 k) 32 (o3 (BIM) sl e sbas A sl (8 J ol

M saY) il sl AS e pladind A (e g saSH elal 5 Aadl) o AESH) 65 S it aldid (f JaeaS da Sall S
Bl 1Sl 058 o JadVl 5 ol fitia lame i Lo Jeal) Jigas Jaf (e gl 5 IS 5l Qbalal) 431 v il

400 03l yulaall 13La
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S BIM oty 33528 &3 8 <l palse im s s¥) eV b Lgnle a8 VAN Gians 5 ol siasd BIM plasis
Lallad) il Clelial mansi €13 ) gea Calati 3 50al) e julaal) a6 (ISO) (ki) 2um il) 2 o) dadaiall Ledas 0 3 sgad)
N5 0515 e S ) elil) g Und alal gy o @8 siall o Cum Apaad1 by a1 138 ()5S edllad ST IS g slailly
2030 ple Jslse
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European Committee for Standardization (CEN, Comité Européen de Normalisation)
A (ye laall g5 sV el (S5 (| SO wbeall A 2l Aadaiall Gurls U gl 555V (5 lemall plaill 5o
YL 3 el (3 55Y) 2gaall s (CCENELEC 4l sall 40 5 560 ialll «(CEN adbaall 455 5¥) dngl)  yulall Gullas
Ao Dol o Ale (3555 e 2ay plaall ol e i 85 ETS

Caall g A5 681 slsall inas (//iSOS o 5d) TOOG 4l sl e (1ISO) s 4alS ) 1(155) aall A5 Ak
kel | jlaidl

International Organization for Standardization ]
[ Llas 23 8 dadaial) 038 i ¢ jplaall A 8 Cilalaia bae (ge (fias Aadalall 038 sy ¢ yulaall gy e Jod daliie &
30 O 0 a8 L ) e s cCin 8 Aadaiall 038 e (4 cdaalle dpelioa s Ay jlat ulas (e g el 85 1947 b
o caaled Gk oo W) ol 8 ) sale Jai ) uladll gy o Lt €15 diasSa e AadaiaS Lo o i
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Level 2 BIM Mandate ’
Formation of BIM Task

L Making BIM Level 2 ‘Business As Usual’

2019 2021

2020

2018

2012 2016 2017

2014 2015

2010 2013

2011

IS EN ISO 19650-1 + National Foreword
PAS 1126
‘ so 1S EN IS0 19650-2 + National Annex
il 0 B3 85902 PD 19650-0 Guide lo IS EN ISO 19650

Release of the NBC lnmmap‘

:—- @ nsa mirror commitieo
e ’ Formation of NBG

illay ) 95U e 30 s

Sisns (BS| 2gaal s BIM (5 simsall Ghaiail U shas 1L dsw‘fn (PAS 1192 _ulae dlulus Ula saial) dSLaal padiinds
_'&.\gé;ﬂ\ 2\:\3}&3\ J:\gbr.‘d\_n ‘)..Hla.d\ Y d\:.;\u\

50 - el Juel Jsa e gladl) 412 BS EN ISO 19650 —1" = <BIM s3te 3353 631 (BS 1192 Jagiad S
Nisaball 5 aaliall 11 e el - Slal) Cila glae Aadad pladiuly il gleall

Cilaslaall wlai BS EN ISO 19650-2" = 4llaind wisws ¢ Jisal) aui o i BIM aladind e 3 5 3 (PAS 1192-2
P s it Als e 12 e el - ) Cileglae Aadal plasiuly cile sbedl) 53 - Ll Jleel

cinall bl Ayl Jg ) (PAS 1192-3 dial sall Jlaiiad s o AY) G bl ol g 2020 ale J ) b
e ol o el e glae dadad aladinly il slaall 503 - Uil Jleel Jsa Cilashadd) adai BS EN ISO 19650-3 laalls
BS EN ISO 19650-5 - lelasin aises ¢cila sheal) (3al pe Jalais 3 ¢ PAS 1192-5 Loty ¢ sa liail Als al 23
Ll e slae Aadal il 5015 6 Jall - ) Cila shes Aadad plasinly e glaall 53 - Ll Jleel o Cila slaall plass
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Basial) dSlaall da 8ol G (5 sisal) (30 BIM (il 4dlall 1192 5asiall

sy o a3 DA e Al aed iy g dasial) ASLedd) 8 delilall aga ISO e () el JEY) dales 203

A il Jally o 33 525 & LS 5asiall ASLaddl 3 BIM illai s (CDBB) e il Lillay 32 S 5a5 ¢«(BSH) aaillay sl bl

g o e Q1 ey UK BIM s i o 5 LY (5 g L6k (5m e o' 0
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2019 International standards UK standards

PD 19650-0
— Guide to BS EN
1SO 19650

BS EN ISO
19650-1 +
National

Foreword

BS EN I1SO
19650-2 +
National
Annex

PAS 1192-5:2015 pgs 8536-1&2

Lallay ) o &Y

Glia Ml clglact 8 BIM Clilee alaicY W g0 s 5anall dSLadl) 3 [SO 19650 sl Jand Al lasas sally il i oy
onbaall G g 3alg s e Jgpanlls S i g

ISO 19650 Ae J paall il 5
sdadiy 138 (BIM 33l anls Lini iy yaall) ISO 19650 s3es e Jgeaall 3 il (e aal) Sllin
deliall slilae e Jy o
Audlty 3 e i)
i) e el sl 5 i gl g A s
aaaal ) b el e Julinl
3 sall e il Qi
O sl e Calsal Qs
BIM 4 G jima alle Jlna 138 oY 15k A9 (a sk 8 ) Load 1ISO 19650 Gaadsi 52 o oS
il vel sl 5 cilleall 5 ol 5 Jeal) il i g 5 el Jaae Lealing ) e sbeall Al 5 iy yo
Leali) aSati Al Y S 550
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Information requirements (State what you want) i

!

Information delivery planning (Plan how and when to deliverit) ¢ -—--—-—- === -

!

Information delivery (Deliver it) -

!

Information approval (Approve it)

No
Feedback loops

Yes

High-level information delivery flow-chart (ISO 19650-1)
(ISO 19650-1) (s sisall dngh; e slaall aplusi (3855 Jalade

il 38 iy (el i) s s 1S e T 58 U amias I iy pll 3580 e ine 1SO 19650 & sl
AIM Asset Information Model « PIM Project Information Model :3is 2

ORGANIZATIONAL MANAGEMENT
ASSET & PROJECT MANAGEMENT
INFORMATION MANAGEMENT

DELIVERY PHASE
(PIM)

(AIM)
OPERATIONAL PHASE

e.g. 1SO 19650
e.g. ISO 55000 & ISO 21500
e.g. 1SO 9001

Information management in the context of broader management systems (ISO 19650-1)
(1ISO 19650-1) as 531 5 oY) dadail (3lans 3 il sheall 5 1)



Interested parties'
information requirements

Appointment information
requirements

il () 3o

pals e

©
=l >
Organizational n| & ®
Information Z_E - As;:tlli?rfzﬁz:;nn 3 B Asset Information
Requirements :::_:- 9 (AIR) S Model (AIM)
(OIR) 3 ﬁ @
L] L|
contributes to ontributes to
8
Project 3 Exchange
Information = Information Project
; =k : —_ Information Model
Requirements % Requirements :
(PIR) 4 0 (EIR)
| o] b

Overlay with numbered arrows indicating the above paths (ISO 19650-1)

Croball (s gina G A e 0da g

150 19650 1&2 __ Pasuo2-2 |

= TN & I SR PV IR N B )

10

11
12

Clause
Scope (1 & 2)
Normative References (1 & 2)
Terms and Definitions (1 & 2)
Information Management Process (1 & 2)
Definition of Requirements

The Information Delivery Cycle

Project and Asset Information Management
Roles

Container Based Collaborative Working
Contractor Party Capability and Capacity

Information Delivery Planning

Managing the Development of Information

Common Data Environment

g b B W R

10

11
12

Clause
Scope (1 & 2)
Normative References (1 & 2)
Terms and Definitions (1 & 2)
Overview of Documents referenced in Specification
Information Delivery - Assessment and Need

Information Delivery - Procurement
Information Delivery - Post Contract Award

Information Delivery - Information Mobilization
Information Delivery - Production

Information Delivery - Asset Information Model
(AIM) Maintenance

N/A
N/A



o e pll G G

Sliad Jaxd (5 iy lallna s & i Glallaias) s dllia

1192 term

19650 term

BIM execution plan

BIM execution plan

Contract

Appointment

Employer

Appointing party, lead appointing party (tier
1) and appointed party (tier 2 and below)

Employer’s information requirements (EIR)

Exchange information requirements (EIR)

Level of model definition/level of detail
(LOD)/level of information (LOI)

Level of information need

Responsibility matrix

Responsibility matrix/Assignment matrix

Supplier

Lead appointment party (tier 1)/appointed
party (tier 2 and below)

Jadlls 591 1SO 19650 258 w25 Jadlly dass Sllia

Which of the following standards/publications does your organization use?

BS 1192:2007 +A2:2016 | 39%

PAS 1192-2:2013 | 36%

Uniclass 2015 | 30%

The unified plan of work stages' | 30%

PAS 1192-3:2014 | 29%

PAS 1192-5:2015 | 26%

BS1192-4:2014 | 25%

The NBS Level of Detail definitions? | 24%

CIC BIM Protocol | 23%

The NBS Level of Information definitions? | 22%
PAS 1192-6:2018 | 20%

The NBS BIM Object Standard | 17%

BS EN ISO 19650-1 16%

BS EN ISO 19650-2 | 14%

The BS 8541 series | 12%

The BS8536 series (previously ‘Soft landings') 9%

16%
have already

used
ISO 19650-1

!(e.g. the RIBA Plan of Work 2013)  ?within the BIM Toolkit

ISO 19650 I 4eaia
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Drawing file
Iap | tiles Modet view (key pn) = Drawing sheet view =
] — |
--.”E:L- fom =
4 Hilt i S
Saved views —
Nest depth 1
I:l at required scale —|
Model view =
Model file / —
= |
K
Model file /
Bl Tag
Model file Model file =
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1Hoazr Fare S0
2Haxar Fare 5D0C
AHaar Fare 500
Alvgning Line
Aligruing Lime 1787
Center

Center 1747
Cantre

Pash

Dash 1.5mm
Dash dot

Dash dot dot
Dashl

Dash2

Dazhd
Demolished

Dot

Dot Lenimm

Dot 2rmm

Doulkde dash

Grid Line

Hidden
IBAPORT - SCAD SO0
IPPORT-CEMTER
IBAPORT-CON
IPAPORT - DASHED
IFARORT-EP-LIMNE
IBAPORT - GLINE
IFAPORT -GLINEL
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.. For Architecture
.. For Structure
. For Mechanical

.. For Electrical

pals e

.. For Plumping & Fire fighting
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View
Groups

Views and Sheets

A-000

General

A-100

Floor Plans

A-200

Buildings & Partial Elevations

A-300

Buildings & Partial Sections

A-400

Wet Areas. Area Plans. Interior Elev. & Details

A-500

Vertical Circulation Plans, Sections & Elevations

A-600

Reflected Ceiling Plans

A-700

Finishes Schedules & Details

A-800

Doors. Windows. Curtain Walls, ... Schedules &
Details

A-900

Miscellaneous Details
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Autodesk Revit Architecture
Graphisoft ArchiCAD

Nemetschek Allplan Architecture

Gehry Technologies — Digital Project Designer

Nemetschek Vectorworks Architect

Bentley Architecture



http://usa.autodesk.com/adsk/servlet/pc/index?id=3781831&siteID=123112
http://www.graphisoft.com/products/archicad/
http://www.allplan2009.com/en/home
http://www.gehrytechnologies.com/index.php?option=com_content&task=view&id=50&Itemid=102
http://www.nemetschek.net/architect/index.php
http://www.bentley.com/en-US/Products/Bentley+Architecture/

AMSA IDEA Architectural Design (IntelliCAD)

CADSoft Envisioneer

Softtech Spirit
RhinoBIM (BETA)

Autodesk Revit Structure

Bentley Structural Modeler

Bentley RAM, STAAD and ProSteel

Tekla Structures

CypeCAD

Graytec Advance Design

StructureSoft Metal Wood Framer

Nemetschek Scia

4MSA Strad and Steel

Autodesk Robot Structural Analysis

Autodesk Revit MEP

Bentley Hevacomp Mechanical Designer

4AMSA FineHVAC + FineLIFT + FineELEC + FineSANI

oo e pal) () (Bl

ALEN) anl) gl

@ 5 s JSailSia g sl

Gehry Technologies — Digital Project MEP Systems Routing

CADMEP (CADduct / CADmech)

ol Jag Jalaill g cyall B Blslaal)


http://www.bim-architecture.com/
http://www.cadsoft.com/v8.php
http://www.softtech.com/index.php?id=21
http://rhinobim.com/
http://usa.autodesk.com/adsk/servlet/pc/index?id=5523749&siteID=123112
http://www.bentley.com/en-US/Products/Bentley+Structural/
http://www.bentley.com/en-US/Products/Structural+Analysis+and+Design/
http://www.tekla.com/us/products/Pages/Default.aspx
http://cypecad.cype.us/
http://www.graitec.com/en/ad.asp
http://www.strucsoftsolutions.com/products.asp#mwf
http://www.scia-online.com/en/display-news.php?myframe=http://www.scia-online.com/WWW/websiteUS.nsf/0/322efca3fe73de6ac12576dc002b9738%21OpenDocument
http://www.4msa.com/stradENG.html
http://www.4msa.com/steelENG.html
http://usa.autodesk.com/adsk/servlet/pc/index?id=11818169&siteID=123112
http://usa.autodesk.com/adsk/servlet/pc/index?siteID=123112&id=6861034
http://www.bentley.com/en-US/Products/Hevacomp+Mechanical+Designer/
http://www.4msa.com/FineHvacENG.html
http://www.gehrytechnologies.com/index.php?option=com_content&task=view&id=53&Itemid=225
http://www.map-software.com/index.php?option=com_content&view=article&Itemid=2&id=52

Autodesk Navisworks

Solibri Model Checker

Vico Office Suite

Vela Field BIM

Bentley ConstrucSim

Tekla BIM Sight

Glue (by Horizontal Systems)

Synchro Professional

Innovaya
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Autodesk Ecotect Analysis

Autodesk Green Building Studio

Graphisoft EcoDesigner

IES Solutions Virtual Environment VE-Pro

Bentley Tas Simulator

Bentley Hevacomp

sl WLl Judsi mal o

Sustainability  4elxiy)


http://usa.autodesk.com/adsk/servlet/item?siteID=123112&id=11648969
http://www.solibri.com/
http://www.vicosoftware.com/products/Vico-Office/tabid/85286/Default.aspx
http://www.velasystems.com/products/field-BIM/
http://www.bentley.com/en-US/Products/ConstructSim/Product-Overview.htm
http://www.teklabimsight.com/index.jsp
http://www.horizontalsystems.com/index.php/products/glue-platform
http://www.synchroltd.com/shop/synchro-professional_synchropro.htm
http://www.innovaya.com/
http://usa.autodesk.com/adsk/servlet/pc/index?id=12602821&siteID=123112
https://www.greenbuildingstudio.com/
http://www.graphisoft.com/products/ecodesigner/
http://www.iesve.com/Software/VE-Pro
http://www.bentley.com/en-US/Products/Bentley+Tas/
http://www.bentley.com/en-US/Products/Building+Analysis+and+Design/Hevacomp.htm
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DesignBuilder

81 bl
Cost Estimate Autodesk QTO
Innovaya,

Vico,

Timberline or equal

d3Ual) Julas

Energy Analysis Autodesk Green Building Studio,

IES,

Hevacomp,
TAS

equal

Lédal) 500

Bentley Facilities

FM:Systems FM:Interact

Vintocon ArchiFM (For ArchiCAD)

Onuma System

EcoDomus

lenmnd AL Ailida el y o aall ke 3 pai gm0 I S


http://www.designbuilder.co.uk/
http://www.bentley.com/en-US/Products/Bentley+Facilities/
http://www.fmsystems.com/products/interact.html
http://www.archifm.com/english/vinto-megoldasok.php?cmd=1
http://onuma.com/products/
http://www.ecodomus.com/
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Applied Use-case

B C3D

Software

A S ans el 2
Autodesk®BIM 360 Glue
Tekla BIM sight Note
BIM 360 Field IPAD
DaluxQA — Revit [FCBIM on iPad and Android devices
DaluxQA Field
Field3D
Buzzsaw IPAD

ghaaial e )

4ProjectsBIM in a Browser

2\.\.’1_9_)'.'\53‘)('\ &._\;.;..J\ :\:\AA\

Autodesk Sim 360
Zbuilder



http://draftsman.wordpress.com/2013/06/08/autodesk-bim-360-glue/
http://draftsman.wordpress.com/2013/06/07/tekla-bimsight-note/
http://draftsman.wordpress.com/2013/06/07/bim-360-field-ipad/
http://draftsman.wordpress.com/2012/07/29/daluxqa-revit-ifc-bim-on-ipad-and-android-devices/
http://draftsman.wordpress.com/2013/06/12/daluxqa-field/
http://draftsman.wordpress.com/2013/06/07/field3d/
http://draftsman.wordpress.com/2013/06/07/buzzsaw-ipad/
http://draftsman.wordpress.com/2013/05/31/4projects-bim-in-a-browser/
http://draftsman.wordpress.com/2013/07/16/%D8%A7%D9%87%D9%85%D9%8A%D8%A9-%D8%A7%D9%84%D8%B3%D8%AD%D8%A8-%D8%A7%D9%84%D8%A7%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86%D9%8A%D8%A9/
http://draftsman.wordpress.com/2013/06/23/autodesk-sim-360/

oo e pal) () (Bl

Ly Jlaal o 0¥ JSa jaadll C}'Ss.q G“‘t’)t’ 3 ’\_gﬁ gy Sl "MUAC.__u.a.J 23 thinobim 2 G"“t’):’

/http://rhinobim.com  4c_yuu gaby 431y a5

The xBIM Toolkit

(The xBIM Tookit (eXtensible Building Information Modeling
(BIM) ¢l Claslaa (s ye 5 oL 5 3e) 8 (11 ) shaall ansi XBIM ¢ el 7 side zrali 0 58

s o Qo) ipa

99 el ) O Jolill Arpa ol 4 La L

2l 5 oLl delia UL Coa o ULy 73 503, (Industry Foundation Classes (IFC
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IFC http://www.iai.fzk.de/www-extern/index.php?id=1136 ae-d dxilaa gal y

e IFC Entwicklungen ¥ Unted - KebTh ==

e IfcExplorer
e IfcObjectCounter

e IfcViewer

e IfcStoreyView

e [fcWallModificator

e IfcWalkThrough

e FZKViewer

Bereit UF NUM

e Datum 30.01.2013



http://draftsman.wordpress.com/2013/06/08/rhinobim/
http://rhinobim.com/
http://rhinobim.com/
http://draftsman.wordpress.com/2013/05/31/the-xbim-toolkit/
http://draftsman.wordpress.com/2013/08/28/ifc-exporter/
http://www.iai.fzk.de/www-extern/index.php?id=1136
http://www.iai.fzk.de/www-extern/index.php?id=1123
http://www.iai.fzk.de/www-extern/index.php?id=1123
http://www.iai.fzk.de/www-extern/index.php?id=1136
http://www.iai.fzk.de/www-extern/index.php?id=1138
http://www.iai.fzk.de/www-extern/index.php?id=1139
http://www.iai.fzk.de/www-extern/index.php?id=1141
http://www.iai.fzk.de/www-extern/index.php?id=1142
http://www.iai.fzk.de/www-extern/index.php?id=1931
http://www.iai.fzk.de/www-extern/index.php?id=1561

Cadalog, Inc

Constructivity

Data Design System

Karlsruhe Institute for

Technology / Institute for

Applied Computer Science /

Campus North

G.E.M. Team Solutions

Nemetschek AG

o e pll G G

IFC2SKP, IFC Import Plugin for Google SketchUp

8 = Download

Constructivity Model Viewer, a viewer for IFC

Data — Download

DDS IFC Viewer, a viewer for IFC Data *.ifc,
* 1fcZIP, *ifcxml, *gbxml—> Download

DDS IFC Reader, drag & drop IFC files and

examine —> Download

FZKViewer, a viewer for IFC and CityGML

Data. — Download

IfcStoreyView, a viewer for IFC Data. —> Download

IfcViewer, a viewer for IFC Data. —> Download

IfcWalkThrough, an application for virtually walk
through IFC building models. —> Download

IfcObjectCounter, an IFC file checker —> Download

IfcQuickBrowser, Text-browser for large IFC files.
The IFC file is displayed in a tree structure. —>

Download

Nemetschek IFC Viewer, free 3D IFC Viewer,
supports IFC format and XML  IFC

Format —>Download (Dead link)

Support Forum, open Support Forum for IFC

Viewer —> visit forum



http://www.cadalog-inc.com/
http://www.ohyeahcad.com/ifc2skp/index.php
http://www.constructivity.com/
http://www.constructivity.com/
http://www.dds-cad.com/
http://lists.dds.no/mailman/listinfo/ifcviewer/
ftp://ftp.dds.no/pub/install/IfcViewer/IfcSchemaReader/
http://www.kit.edu/english
http://www.kit.edu/english
http://www.kit.edu/english
http://www.kit.edu/english
http://www.iai.fzk.de/www-extern/index.php?id=1134&L=1
http://www.iai.fzk.de/www-extern/index.php?id=1134&L=1
http://www.iai.fzk.de/www-extern/index.php?id=1134&L=1
http://www.iai.fzk.de/www-extern/index.php?id=1134&L=1
http://www.iai.fzk.de/www-extern/index.php?id=1134&L=1
http://www.team-solutions.de/
http://www.team-solutions.de/?page_id=19
http://www.team-solutions.de/?page_id=19
http://www.nemetschek.com/
http://www.nemetschek.com/ifc
http://www.ifc-forum.com/

Solibri

Bimserver.org

Tekla

Bauhaus Universitat Weimar

HOCHTIEF AG

IfcOpenShell.org

o e pll G G

IFC File Analyzer, Create an Excel spreadsheet from
an IFC file —==Download
SteelVis — CIS/2 to IFC Translator, CIS/2 is the

product model for structural steel —>Download

Solibri IFC Optimizer, a tool for
optimizing/compressing IFC  files Solibri  IFC

Optimizer

Solibri Model Viewer, a viewer for IFC and Solibri

Model Checker Data Solibri Model Viewer

(Both Solibri softwares run on Windows and Mac OS

X. Viewer also runs on Linux.)

Open Source BIM Server, an open source BIM

Server based on [FC —>Website

Tekla BIM sight, *.ifc, *.ifcZIP, *ifcxml,.dgn, .dwg,
xml files, you can combine models and run clash

detection for free — Download

Open IFC tools, a set of tools for open source IFC

development. —> Overview

including open  Java  toolbox, IFC  loader  for

Java-3d, Boolean modeller, and Schedule assistent

IfcOpenShell is a free open source IFC geometry

engine. Besides the library itself, it features



http://www.nist.gov/
http://www.nist.gov/el/msid/infotest/ifc-file-analyzer.cfm
http://www.nist.gov/el/msid/infotest/steelvis.cfm
http://www.solibri.com/
http://www.solibri.com/solibri-ifc-optimizer.html
http://www.solibri.com/solibri-ifc-optimizer.html
http://www.solibri.com/solibri-model-viewer.html
http://www.bimserver.org/
http://www.bimserver.org/
http://www.tekla.com/
http://www.teklabimsight.com/
http://www.openifctools.com/Open_IFC_Tools/Home.html
http://www.openifctools.com/Open_IFC_Tools/ifc_features.html
http://www.openifctools.com/Open_IFC_Tools/j3d_features.html
http://www.openifctools.com/Open_IFC_Tools/j3d_features.html
http://www.openifctools.com/Open_IFC_Tools/bm_features.html
http://www.openifctools.com/Open_IFC_Tools/4d_features.html
http://www.ifcopenshell.org/

BIM surfer WebGL viewer

Open Source BIM collective

IFC Viewer (RDF Ltd.)

IFC Engine DLL (RDF Ltd.)

o e pll G G

an importer for Autodesk 3ds Max, animporter for

Blender and a stand-alone application to convert into

the Wavefront .OBJ file format. —> Website

BIM Surfer, an open source WebGL viewer for I[FC

in the webbrowser —>Website

Open source BIM collective The open source BIM
Collective 1s created to support and build the
highest-quality open source Building Information
Modeling software for open standards like IFC.
Projects like Ifc Web Server, BIM tools for sketchup,
UBE Rviewer (CityGML and IFC), BIM server.org,
IfcOpenShell and BIM surfer team up to create a
stable suite of free and open source tools for

everybody to use! —> Website

IFC Viewer, an IFC Viewer for Windows (DirectX
9), Unicode, IFC 2x3 (TC1) as well as IFC 4 and both

32/64 bit versions. —Download

IFC Viewers Source Code, the same viewer with
C++ source code for 32/64 bit Unicode, including
non-Unicode versions and a C# 32 it

version. —>Download

IFC Examples Source Code, C++ and C# examples

of IFC applications reading/writing including ‘Hello



http://www.ifcopenshell.org/ifcmax.html
http://www.ifcopenshell.org/ifcblender.html
http://www.ifcopenshell.org/ifcblender.html
http://www.ifcopenshell.org/ifcobj.html
http://www.ifcopenshell.org/
http://www.bimsurfer.org/
http://www.bimsurfer.org/
http://www.osbim.org/
http://www.osbim.org/
http://rdf.bg/ifc-viewer.php
http://rdf.bg/ifcviewer/ifcviewer.zip
http://rdf.bg/ifcviewer/ifcviewerpackage.zip
http://rdf.bg/ifc-engine-dll.php

oo e pal) () (Bl

Wall’/'Hello World’ and IFC Viewers (all based on
the IFC Engine DLL). —>Download

Show and hide parts of the building.

xBIM Xplorer lets users show/hide a part or whole parts of a building.

F HcObjectCounter V 29a

=[]
File Edit Miew Category IFC Modellayer Options Extras Query T
& B0 ?
File Information
Filename: C:hU sershomariDesktoph31-VILLAS NORTH RESIDENTIAL WESTWATER FRONT AREAS ifc
Description:  WiewDefinibon [Coomdinationiew|
Mame: Froject Mumibes Timestampr  2014-00-23T00:4528
Authoe:

Drgarizabon:
Prepeocezsar The EXPRESS Data Manager Version 5.01.0100.02 84mod : & Jun 2012

Ong System: 20130308 _1515(x64) - Exporter 2014.0.2013.0308 - Defauk Ul
Schema IFC2+3

Ienpl Level: 2.1 Authorization
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View a model in 360° degrees

xBIM Xplorer lets users view a building in 360° degrees.



o e pll G G

This is a screenshot of a semi-detached house in xXBIM Xplorer.

xBIM Xplorer alaaiul calall 435 ) (Sa



BIM

The xBIM Toolkit
The xBIM Xplorer is part of The xBIM Toolkit, and can be downloaded here.
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Open SourceBIM
Server, The
pioneer in open
source: BIM
server.org is fully
based on IFC and

1s the first



http://xbim.codeplex.com/releases/view/89878
http://www.bimserver.org/
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dedicated BIM server on the market. Currently used by thousands

of users and proven to be enterprise stable. www.bimserver.org

BIM Surfer, an open source WebGL viewer for IFC in the
BIM surfer
webbrowser www.bimsurfer.org

IfcOpenShell is a free open source IFC geometry engine based on
Open Cascade Technology. Besides the library itself, it features

IfcOpenShell an importer for Autodesk 3ds Max, animporter for Blender and

a stand-alone application to convert into the Wavefront .OBJ file

format. www.ifcopenshell.org

Ifc Plus Plus is a an open source C++ class model. It can be used
as starting point for all kinds of applications around the open
IfcPlusPlus building model standard IFC. Additionally, there’s a simple [FC
viewer application, using Qt and

OpenSceneGraph. www.ifcplusplus.com

FreeCAD is an Open Source parametric 3D CAD modeler based
on Open Cascade Technology. FreeCAD has an simple built in
importer for ifc. By the use of IfcOpenShell is is possible to
FreeCAD import any ifc-geometry which is recognised by IfcOpenShell.
There is a developmentversion which even supports export of ifc
using a developmentversion of Ifc Open Shell

. www.freecadweb.org

There is also a WebGL version of IfcPlusPlus: www.ifcquery.com



http://www.bimserver.org/
http://www.bimsurfer.org/
http://www.bimsurfer.org/
http://www.ifcopenshell.org/
http://www.ifcopenshell.org/ifcmax.html
http://www.ifcopenshell.org/ifcblender.html
http://www.ifcopenshell.org/ifcobj.html
http://www.ifcopenshell.org/
http://www.ifcplusplus.com/
http://www.ifcplusplus.com/
http://www.freecadweb.org/
http://www.freecadweb.org/
http://www.ifcquery.com/
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[FC based structural analysis

IFC architectural models



(1) Architectural BIM Elements
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Element

Site Model

Site infrastructure within site boundary
(roads, pavements, car park spaces, access and parking
arrangements and surrounding land use)

Street fire hydrant (only indication of locations
necessary)

Surface drainage (only indication of locations necessary)

External drainage & underground drainage

Hard landscaped areas within site boundary

Planter boxes including sub-soil drainage systems

Massing of adjacent buildings relevant to project

Rooms / Spaces

Room spaces, corridors, other spaces, plant and
equipment rooms (including designated use)

Walls and
Curtain Walls

Interior / Exterior walls / Non-structural walls /
Blockwork walls (Including finishes to identify if tiled /
painted / plastered)

Studsand individual layers of drywall
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Curtain wall with mullions and transoms with true
profile and window glazing units including shading
devices

Doors, Windows and
Louvers

Interior / Exterior doors

Interior / Exterior windows

Louvers

Ironmongery (handles, locks, hingesetc) Typically in

component family
Basic Beams (based on location and size indicated by the
structure Structural Engineer)
Columns (based on location and size indicated by the
Structural Engineer)
Roofs Roofs with overall thickness (including finishes &
insulation)
Ceilings Ceilings (without support syb-frame§) 'including module
arrangement, material choices and finishes.
Hangars and sub-frames for ceilings
Floors Horizontal floors
Sloped floors and ramps
Floor finishes details including tiling, carpet, screed only
Vertical Steps & stairs including risers, treads and railings
Circulation including headroom clearance requirements

Elevator shafts (without fit-out installations by lift
contractor)

Escalators & moving walkways, not including motorized
equipments inside.

Access ladders and catwalks

Architectural Specialties
and Casework

Precast / GRC / Fibreglass facades

Fixed Building Maintenance Units in their overall bulk
form

Schedules

Schedules allowing information to be extracted from
elements
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Fixtures and Equipment | Loose furniture including desks and computer
(with input from interior | workstations, casework (carpentry), including upper and

designers, specialist lower cabinets Appliances such as in kitchen equipment
sub-contractors, etc) Toilet fixtures, plumbing faucets
Ay ¢ alic

(1) Structural BIM Elements

Element

Foundations including piles, pile caps, tie / ground beams & footings

Diaphragm walls & retaining walls

Beams

Columns

Walls

Slabs, including slab on grade and floating slab, recesses, curbs, pads and major
penetrations

Other types of transfer structure not mentioned above

Stairs (steps, risers, treads, landings): all framing members and openings

Shafts and Pits (and openings)

Precast & Prestressed concrete systems: all primary and secondary elements

Temporary structures and platforms

Concrete reinforcement details (Rebar), imbeds and cast-ins

Steel frame structures including bracing systems

Base plates, bolts, clip angles, fixings, etc.

Connection details of structural steel members

;é;ﬂ‘ _)\.L“ GJ‘ALG-“%:‘J(’:&S‘ GSMMMJ“M‘U}”‘J

These elements may cause BIM models to become too big and unmanageable.

(iii) Civil BIM Elements

Element
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3D surface based on topography that shows site conditions
and building locations and utilities connections

Digital Terrain Model Include existing walkways, roads, curbs, ramps and
parking lots etc
Geology Report Soil investigation report (A BIM Model is not required)
- All points of connection for existing and new utilities
Utilities Model

within site boundary

Rainwater &

Includes outlets, surface channels, slot channels and

stormwater pipe work | manholes

Underground Public .
o For drainage only
Utilities
Drains, canals, crossings, retaining walls, and underground
Others harvesting tanks

(iv) ACMV BIM Elements

Element

Air Handling unit

Chiller unit

Variable refrigerant unit
Cooling Tower

'I?:lz\?p:/ment Split-type indoor & outdoor air conditioning units
Exhaust or extract air fans
Fresh air fans
Other fans such as jet fans
Heat Exchanges for projects with District Cooling
Exhaust air ducts (excluding hangars)

ACMV Fresh air ducts (excluding hangars)

Distribution Supply air ducts (excluding hangars)

Return air ducts (excluding hangars)
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Transfer air ducts (excluding hangars) Diffusers, air-boots, air
grilles, air filters, registers

Fire dampers, motorized dampers, volume control dampers, CO2
sensors, CO sensors

Chilled water supply pipes including connections, fittings &
valves

E/ileicnhamcal Chilled water return pipes including connections, fittings &
Ping valves
Condensate drain pipes including connections, fittings & valves
Switch boards, control, BMS & DDC panels, BMS control &
Others

monitoring modules

Fan Coil unit

Engineering Smoke Extract System (e.g. smoke curtains, ductless
fans)

(v) Plumbing and Sanitary BIM Elements

General

Pipe supports and brackets

Pumps

Control panels, monitoring and control sensors

Plumbing BIM Elements only

Fresh water piping, fittings, valves including hot & cold water pipe work with all
plumbing equipment, sinks

Water meters

Storage, water holding tanks, pressure vessels

Underground Public Utilities for water supply

Underground Public Utilities for drainage
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Grey water systems

Pool filtration equipment

Sanitary BIM Elements only

Foul drainage, kitchen waste pipe work including floor drains, open trapped gullies,
sealed trapped gullies and clean outs, vents and manholes

Grease and sand traps

Sump and sewage pits

Al S S I TR g el

(vii) Electrical BIM Elements

Element

Cable trays, trunking & cable containment, Electrical risers, conduit, Busduct, power
feeds,

Outlets, panels, wall switches, circuiting to devices, security devices, card access
and “plug moulds” (socket points)

HV & LV switch boards, switchgear, MCCB boards, MCB boards

Transformers

Light fittings & fixtures & housings for light fixtures

Conduit associated with access, data communication, security systems and
electrical equipment

Telecom equipment and computer racks

Generators and exhaust flues including acoustic treatments

Diesel tanks & fuel pipes

Security system including CCTV camera, smart card system, door monitoring system

Car park control system, barrier gates

Equipment and associated installations maintained by public utility companies
(Including manholes / draw pits for the Power Grid)

Earthing and lightning protection system

Lifts, PA systems, BMS equipments including display panels (e.g. power
consumption display)

;ﬁm {.Uasg adall dale cdald
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e New Engineering Contract (NEC3), How to Use BIM with NEC3 Contracts.



http://www.bimtaskgroup.org/wp-content/uploads/2012/03/BIS-BIM-strategy-Report.pdf
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https://www.neccontract.com/Products/Contracts/Engineering-Construction-Contract/How-Tos/NEC3-How-to-use-BIM-with-NEC3-Contracts
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e The Joint Contracts Tribunal (JCT) Public Sector Supplement: Fair Payment,
Transparency and Building Information Modelling

e Constructing Excellence and Association of Consultant Architects (ACA)

e Project Partnering Contracts (PPC) 2000 Cookham Wood Trial Project
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FIDIC International Federation of Consulting Engineers

@ The Global Voice of Consulting Engineers
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FIDIC ACES - EFCA

C nalllnfrastructure Conference
""‘The"'Road to Smart Infrastructure”

Belgrade Serbia
9-10 March 2017

(/8 March: International Contracts Training Course
"Resolution of Disputes under the FIDIC
Conditions of Contract - Mudule 3"
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Safety aims
| Safety
:management Risk managemenl
| Safety communication
Safety plans o :
Introduction .
Site plan cof use and
Preparing Construction . use phase |
phase phase . .
Production model
BIM based BIM based
| design construction
Building Schedule peT—
Model
Report
Apply Rules at Construction Corrective
Work Task Transitions Actions
. Library
Rules Actions
\_/

Fig. 1. Framework for implementing an automated rule-based safety checking in BIM.
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Analysis Results ]
Hazard Severity 2000000
Hazard Type Trip
Hazard Probability 4000000
Hazard Comment Carpet fraid at entrance
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<Risk Matrix=
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Name Level Hazard Type ; Hazard Probability ; Hazard Severity Risk Matrix Hazard Comment
GYM HALL Existng Floor Plan Physical Weight Benches Out of Order
Main Entrance Existng Floor Plan Physical 3 15 Confined Public Space
OFFICE 2 Existng Floor Plan Trip 4 2 8 Carpet fraid at entrance
ICE CREAN SHOP Existng Floor Plan Physical 4 4 16 Flooring Worn. Bare Fest.
SPORT SHOP Existng Floor Plan Physical 3 4 12 Bookshelf loose
STORE 1 Existng Floor Plan Physical 3 2 [ Over Stacking of Stationary
MALE CHANGING 1 Existng Floor Plan Slip 3 3 9
MALE CHANGING 1 Existng Floor Plan Slip 3 3 9
FEMALE CHANGING 1 Existng Floor Plan Slip 3 3 9
FEMALE CHANGING 2 Existng Floor Plan Slip 3 3 9
Reception Existng Floor Plan Ergonomic 2 2 4 Shared Area
STAFF ROON Existng Floor Plan Physical 1 ~ 5 No Escape routs incase of Fire
Janitor Room Existng Floor Plan 1 i i
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0OSHA/Best Practices Table-based Parameters

Rule Natural Language Rules Parameterized Rules

(1) Rule Interpretation
Logic-based mapping.

ecution
on and customization.

Model

) BIM Model Preparation

Geometry, name, type, attributes, etc.

Platform

Revit, Navisworks, Tekla CM Solibri Model Checker

(5) Corrective Actions Communi n
Visualization, Work Task Assignments,
Installation and Removal, etc.

Fietd Protective Safety Equipment
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Warning! Material

Storage is too close to
Fire Hydrant! i

Turner

“There are Y-
- Cbject.0,16 (Mazeral Storage) Distance: 6-7/16"

‘close. The minimum distance Is 10'.

Ghlia s 3o all Slileda a8 oo JSLEL e Siadll Solibri Model Checker a/2335uY 3 ) saa
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“Falling objects from skylight
installation”

Potential hazard for masonry crew: =~

Masonry crew
workspace
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Experience your design visualization in 3D!

Now you can render DR Stereo Panoramas of your designs and view them in 3D with Virtual Reality goggles!

Kitchen v | & Shareprojectv B Actior

Show (& &2

¥ Autodesk sample - Basic revi...

i i Environment | Riverbank
Re-render using new settings

Render as Panorama
Hide Preview Image Stereo Panorama
Download Image Solar Study
Delete Image llluminance

Adjust Exposure Turn Table

Exposure  Advanced
Render Quality  Final

FREE until 24:00 PDT, May 31
Cloud Credits FAQ | *Enthusiast terms of use

Show this view only Required Max per request Available
0 16 Unlimited*
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(JEmail me when complete | Start Rendering
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IOTA: Los Grupos a eliminar NO deben tener

Cédigo  Hombre del Material Unidad
[ 004 - 0200 |[ Barra acero ADH 420 - 8 4,2 mm I m ]

Unidad de Venta s i iz Preci
[EfBarra (12 m) [ s1322 | 12000 | m  J& s1.40 O mi

Hombre Comercial: |

== A

Lista de Grupos
000 Sin Grupo -
004 Aceros e Hierros
008 Acondicionamiento de aire M
oo8 Adhesivos en General
o012 Alsiantes térmicos, aclisticos
020 Amoblamientos de Cocina
026 Arena
032 Azulejos
036 Blogues
052 Calefaccién
054 Calefones y termos
038 Cales
060 Carnto Radado
062 Cafios
066F Carpinteria - Puertas -

Cédigo Material
004 - 0205 | Barra acero ADH 420 - 8 6 mm

Unidad de Venta ) Equivalencia
| s2843 [BH 12.000 |

[ERBarra 12 m) ml

Hombre Comerciak: | BARRA HERRO TORSIONADO DN € MM

Hombre del Material

[ 004 - 0215 |[ Barra acero ADN 420 - 8 & mm [ 2
Unidad de Venta $ i i Preci

[EfBarra (12 m) [ s2843 [l 12000 | m 5237 mi

Nombre Comerciak | BARRA HERRO TORSIONADG DN 6 Mi 15

Cidigo _Hombre del Material
004 - 0220 || Barra acero ADN 420 - 8 10 mm [
Unidad de Venta s Equivalencia Preci
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Hombre Comerciak: | BARAA HERRG TORSIONADS DH 40 Ml i
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2011
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Common BIM Requirements

Statsbygg — BIM Manual 1.21

AEC (UK) BIM Protocol v2.0

PAS 1192-2:2013

NATSPEC National BIM
Guide

National Guidelines for Digital
Modeling

ANZRS v.3

NBIMS-US™ V2

BIM Requirements
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TYPE

Public

Public

Private
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Public

INSTITUTION

BuildingSMART

Finland

Statsbygg

AEC (UK)
Committee

The British
Standards
Institution
Natspec
CRC for
Construction

[nnovation

ANZRS

NIBS

Air Force

COUNTRY

Finland

Norway

UK

UK

Australia

Australia

Australia &
NZ

USA

USA


http://www.en.buildingsmart.kotisivukone.com/
http://www.en.buildingsmart.kotisivukone.com/
http://www.en.buildingsmart.kotisivukone.com/3
http://www.statsbygg.no/System/Topp-menyvalg/English/
http://www.statsbygg.no/FilSystem/files/prosjekter/BIM/StatsbyggBIMmanualV1-2Eng2011-10-24.pdf
http://aecuk.wordpress.com/
http://aecuk.wordpress.com/
http://aecuk.files.wordpress.com/2012/09/aecukbimprotocol-v2-0.pdf
http://www.bsigroup.com/
http://www.bsigroup.com/
http://www.bsigroup.com/
http://shop.bsigroup.com/forms/PASs/PAS-1192-2/
http://www.natspec.com.au/
http://bim.natspec.org/index.php/natspec-bim-documents/national-bim-guide
http://bim.natspec.org/index.php/natspec-bim-documents/national-bim-guide
http://www.construction-innovation.info/
http://www.construction-innovation.info/
http://www.construction-innovation.info/
http://buildingsmart.org.au/home-page/BIM_Guidelines_Book_191109_lores.pdf
http://buildingsmart.org.au/home-page/BIM_Guidelines_Book_191109_lores.pdf
http://www.anzrs.org/
http://www.anzrs.org/blog/?page_id=320
http://www.nibs.org/
http://www.nationalbimstandard.org/nbims-us-v2/pdf/pdf_index.php
http://www.airforce.com/
http://www.wbdg.org/docs/afcee_attachf_bimrequire_db.doc
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GSFIC BIM Guide

Minimum BIM Requirements

BIM Guidelines and Standards

BIM Standards for Arch. Eng.
& Contr.

GT BIM Requirements for
Arch. Eng. & Contr.

FIDE (Spanish)

Singapore BIM Guide Version
1.0

HKIBIM Specification-Rev3-0

USACE M3 level descriptions

Public
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Public

High-E
d
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Gov
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Private
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USACE

Georgia GSFIC

Federal Aviation
Administration
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http://www.airforce.com/
http://www.wbdg.org/docs/afcee_attachf_bimrequire_db.doc
http://gsfic.georgia.gov/
http://gsfic.georgia.gov/sites/gsfic.georgia.gov/files/imported/vgn/images/portal/cit_1210/0/58/181279517GSFIC%20BIM%20Guide%206.pdf
http://faaco.faa.gov/
http://faaco.faa.gov/
https://www.google.es/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDUQFjAA&url=https://faaco.faa.gov/attachments/Attachment_1_-_TUS_BIM_Language_20120208.doc&ei=Rh5CUdrEIISvOYGSgKgO&usg=AFQjCNFw5-lH2P2o2es6SV1wa6jKbQVBbw&bvm=bv.43287494,d.ZWU
http://nycsca.org/
http://nycsca.org/Business/WorkingWithTheSCA/Design/Manuals/SCA_BIM_Standards_Manual.pdf
http://public.sdccdprops-n.com/Pages/Home.aspx
http://public.sdccdprops-n.com/CR/Forms/SDCCD%20-%20Building%20Design%20Standards/2.%20BIM%20Standards/SDCCD%20BIM%20Standards%20Version%202.pdf
http://public.sdccdprops-n.com/CR/Forms/SDCCD%20-%20Building%20Design%20Standards/2.%20BIM%20Standards/SDCCD%20BIM%20Standards%20Version%202.pdf
http://www.facilities.gatech.edu/dc/standards/bim.php
http://www.facilities.gatech.edu/dc/standards/2011_0815_GT_BIM_Requirements_v1.0.pdf
http://www.facilities.gatech.edu/dc/standards/2011_0815_GT_BIM_Requirements_v1.0.pdf
http://www.fide.org.es/
http://www.fide.org.es/index.php/descargas/cat_view/24-modelos-conceptuales
http://www.corenet.gov.sg/
http://www.corenet.gov.sg/integrated_submission/bim/BIM/Singapore_BIM_Guide_Version_1.pdf
http://www.corenet.gov.sg/integrated_submission/bim/BIM/Singapore_BIM_Guide_Version_1.pdf
http://www.hkibim.org/
http://www.hkibim.org/wp-content/uploads/2011/08/HKIBIM_Specification-Rev3-0.pdf
http://bimforum.org/
http://bimforum.org/
http://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specification.pdf
http://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specification.pdf
http://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specification.pdf
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ICT Demands
(Danish) - English Intro

BIM Guide Series

The VA BIM Guide

DDC BIM Guidelines

EAD BIM Standard Manual

CoSA BIM Standards

Ohio BIM Protocol

Guidelines — Standards (pp
48-72)

BIM Guidelines and Standards

MIT CAD and BIM Guidelines

BIM Standards

DB BIM Standards

DBB BIM Standards
BIM Project Execution
Planning Guide v2.1

BIM Plannign Guide for
Facility Owners

Gov

Gov

Gov

Public

Public

Public

Public

Public

Public
High-E
d

High-E
d

High-E
d
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d
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d
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d

A ) G
Digital
1t . Denmark
Construction
GSA USA
Department of VA USA
NYC DDC USA
PA of NY Eng.
© e USA
Dept.
City of S
o USA
Antonio
Ohio DAS USA
T Faciliti
exa§ 'ac1 ities USA
Comission
Wisconsin DOA USA
MIT Dept. of
e USA
Facilities
LA C it
ommunity USA
College
LA C it
ommunity USA
College
LA C it
ommunity USA
College
Penn State Univ. USA
Penn State Univ. USA


http://www.detdigitalebyggeri.dk/english
http://www.detdigitalebyggeri.dk/english
https://www.retsinformation.dk/Forms/R0710.aspx?id=27419&exp=1
https://www.retsinformation.dk/Forms/R0710.aspx?id=27419&exp=1
http://detdigitalebyggeri.dk/sites/default/files/attachments/Digital_Construction_Intro.pdf
http://www.gsa.gov/
http://www.gsa.gov/portal/content/103735
http://www.cfm.va.gov/
http://www.cfm.va.gov/til/bim/BIMGuide/lifecycle.htm
http://www.nyc.gov/html/ddc/html/home/home.shtml
http://www.nyc.gov/html/ddc/downloads/pdf/DDC_BIM_Guidelines.pdf
http://www.panynj-cadstandards.com/
http://www.panynj-cadstandards.com/
http://www.panynj-cadstandards.com/Content/EAD%20BIM/PA%20-%20EAD_BIM%20Standard.pdf
https://wwww.sanantonio.gov/
https://wwww.sanantonio.gov/
https://webapps.sanantonio.gov/RFPListings/uploads%5CRFQ_1223_201103030427040.pdf
http://das.ohio.gov/Default.aspx
http://das.ohio.gov/LinkClick.aspx?fileticket=JVVZlVN5ZRY%3d&tabid=705
http://www.tfc.state.tx.us/
http://www.tfc.state.tx.us/
http://www.cad-addict.com/2013/02/projects.buildingsmartalliance.org/files/?artifact_id=3365
http://www.cad-addict.com/2013/02/projects.buildingsmartalliance.org/files/?artifact_id=3365
http://www.doa.state.wi.us/index.asp?locid=4
ftp://doaftp1380.wi.gov/master_spec/BIM%20Guidelines%20&%20Standards/BIM%20Guidelines%20and%20Standards%20for%20AE%20%207-1-12%20Final%20DRAFT%207-26-12.pdf
http://web.mit.edu/facilities/
http://web.mit.edu/facilities/
http://web.mit.edu/facilities/maps/MIT_CAD_BIM_guidelines.pdf
http://build-laccd.org/
http://build-laccd.org/
http://standards.build-laccd.org/projects/dcs/pub/bim%20standards/released/PV-001.pdf
http://build-laccd.org/
http://build-laccd.org/
https://docs.google.com/file/d/0B8fFplX7yzuyZjIwOGMwODMtNmU0OC00MjI3LWI5NjctNzBhZTQ5ZTNhNzRk/edit?hl=en
http://build-laccd.org/
http://build-laccd.org/
https://docs.google.com/file/d/0B-Al8bWrZtw_YmFkNDZkZGItZjhiNy00MzkwLTg3MTgtZDczMDNmNzAxY2Y0/edit?hl=en_US
http://bim.psu.edu/
http://bim.psu.edu/Resources/Project/BIM_PxP-V2.1/BIM_PxP_Guide_&_Templates_V2.1.zip
http://bim.psu.edu/Resources/Project/BIM_PxP-V2.1/BIM_PxP_Guide_&_Templates_V2.1.zip
http://bim.psu.edu/
http://bim.psu.edu/Resources/Owner/Archive/BIM_Planning_Guide_for_Facility_Owner-Version_1.01.zip
http://bim.psu.edu/Resources/Owner/Archive/BIM_Planning_Guide_for_Facility_Owner-Version_1.01.zip
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The BIM Protocol
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Ed ($75)
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BIM Manual
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http://www.usc.edu/fms/
http://www.usc.edu/fms/documents/cad_web_links/BIMGuidelines_VS1_6_2012.pdf
http://www.aia.org/
http://info.aia.org/aia/form_free_bim.cfm
http://www.cad-addict.com/2013/02/www.cic.org.uk/
http://landscapeinstitute.org/PDF/Contribute/The-BIM-Protocol.pdf
http://www.agc.org/
http://store.agc.org/Construction-Delivery/Building-Information-Modeling-BIM/2928
http://store.agc.org/Construction-Delivery/Building-Information-Modeling-BIM/2928
http://www.agc.org/
http://downloads.agc.org/product/2926E
http://downloads.agc.org/product/2926E
http://boligprodusentene.no/bli-medlem/
http://boligprodusentene.no/getfile.php/Dokumenter/2011-11-01%20Norwegian%20Home%20Builders%20Association%20-%20BIM-manual%201.0.pdf
http://rgd.nl/english/
http://www.rgd.nl/fileadmin/redactie/Onderwerpen/Diensten/BIM/Rgd_BIM_Norm_v1.1.pdf
http://www.iu.edu/~vpcpf/consultant-contractor/standards/bim-standards.shtml
http://www.indiana.edu/~uao/docs/standards/IU%20BIM%20Guidelines%20and%20Standards.pdf
http://www.indiana.edu/~uao/docs/standards/IU%20BIM%20Guidelines%20and%20Standards.pdf
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Designer Consultant
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Responsibilities in Model
Management

BIM Responsibilities
<l g panall

Role

CoordinateBIM use on project,
determine schedule of use,
sharing activities, quality control,
modelling responsibilities and

document in BIM Execution Plan.

This role can be played by lead
consultant or a BIM specialist
appointed by the Employer or
project manager

- Oversight

- Management
execution

- Model exchange
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BIM Manager for
Project
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Design Execution

- Formulate BIM strategy with
BIM Manager

- Map BIM use for discipline
specific design

- Determine BIM use for design
simulations,

analysis, and documentation

- Identify analysis tools that are
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- Coordinate with
modellers and
designer, as well as
project members

- Model review

In.erOpera e UAQ‘SM\@QM\ EEI N ‘ oy .”‘
with BIM d e

BIM Coordinator
for each Consultant

BuiaBIM (s L&

Jl 3uiaBIM s sue

Construction
- Receives or create BIM for
constructability

- Coordinate with
design team and
sub-contractors

) - Model user & BIM Coordinator
study and field use. .
- Determine interference checkin review for Contractor
responsibilities ® | - Model exchange GuieBIM J el
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Technology Personal

-

Policy Process

Technology (| Personal

Technology

Policy Process

EIM Manager EIM Engineer

BIM Modeler
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(Building Information Management) U <l glaa 3 )3

ARl e Jleell s cllil)l 4 (Construction Industry Institute) sl delia sgee 3
architecture b (s G852 5a s p2e 4015 Liad )38 LS il 5 o L) 285 (30 9457 N sa
G il g2 e a¥ sl a4 Y 93 Ll 15.8 4wy (engineering construction) AEC
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The Construction Industry Institute estimated the percentage of waste and
ineffective business approximately about 57% of the cost of construction, as well
as the cost of the interference between the architecture engineering construction
software is estimated about $15.8 billion in all fields over the past years to adopt
interchangeable software. This money could be used to make the projects more
efficient and sustainable, if only it had been invested in staff training and
construction of the new technologies. So the construction industry was waiting and

needing BIM

lewis (Building Information Modeling, BIM) ¢l Cile slae dadai 5l anll 48 cidl S
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 Relative length of time of design phases

sSD DD CD CA

+ Relative length of design phases in BIM Project

Conceptualization Design Integration Construction
Documents
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. Work of the architect program and the design goals
Primary concept of the project and study the design idea
Detailed design

Work of executive designs of the project

Get the approvals from official authorities

Bidding process

The execution phase

Initial and final delivery

S B A T G

Management of the building after execution
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e AIlA 'Integrated project delivery: a guide'
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e Understanding BIM in a project management environment

https://www.thenbs.com/knowledge/understanding-bim-in-a-project-man

agement-environment

e CIOB Project Managers' Guide Updated for BIM Era

http://www.bimplus.co.uk/news/ciob-project-managers-guide-updated-bi

m-era7654323/

e The Design Manager's Handbook http://amzn.to/2zdRAef
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Agile methods; Agile practices; Collaboration; Architectural design; Project
management; Collaborative and digital uses; Collaborative and digital

practices
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Change of scope with Scrum

Risk Declines as Project Progresses
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Subject to Cost, Time and Quality Risks
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Figure 1: The role of BIM in the mechanism of activity overlapping. Source: Own elaborations.
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improved understanding and implementation of project requirements
—
improved communication and cooperation between project stakeholders .
improved team and project effectiveness .
reducing omissions and reworks .

reducing project time and cost .
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Agile

Scrum method

BIM
technology

CDE as a data
mangment tool

Sprint as a tool

: Agile Scrum main points
: »+ Scrum daily board for monitoring the process

Emphasizes on the team collaboration (daily Scrum
team meetings, involving all the stakeholders in Sprint

meetings)

* Involving the client/costumer in the process (sharing

the process with them and considering their feedback)

BIM project using Common Data Environment

An online platform for the collaboration , structuring
and exchanging the data

Emphasizes on team collaboration by centralizing
the information (BFC files, CDE central database)
Involving the client/costumer in the process

(client/employer shared as one of the four CDE areas)

A board or platfrom to monitor the process,
strcuture and exchnage data

Improved collaboration with stakeholders and
within th etam itself

Central environmnet in which the BFC files, the
four defined CDE areas and the Scumdaily monitoring

process can take place

Figure 17. Extracting the common concepts of the Agile Scrum method and BIM project using CDE for

collaboration. Drafted by the Author.

e Agile PM and BIM: A hybrid scheduling approach for a technological

construction project. Ing. Radan Tomek, MSc.*, Ing. arch. Sergey

Kalinichuk
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What are we Building?
Will it suit our needs, our image?

3D BIM

What will it cost to
Maintain, Manage &
Operate?

7D BIM

Is it well-designed,
well-constructed,
and durable?

6D BIM

TIME cosT

"/ 5D BIM
How much will it Cost?

4D BIM
When will it be Delivered?

VALUE

CERTAINTY

Are we getting good Value for money?
Are our Risks being effectively managed?
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