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1. 3D : 3D building whose quantities can be limited in a few seconds .



2. 4D : Estimated time calculation before construction .
3. 5D: Calculate the cost before starting .
4. 6D : Adding sustainability information.
5. 7D : facility management information.
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Autodesk Revit Architecture
Graphisoft ArchiCAD

Nemetschek Allplan Architecture

Gehry Technologies — Digital Project Designer

Nemetschek Vectorworks Architect

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
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http://www.nemetschek.net/architect/index.php
http://www.bentley.com/en-US/Products/Bentley+Architecture/
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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
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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

Autodesk Revit MEP

Bentley Hevacomp Mechanical Designer

4AMSA FineHVAC + FineLIFT + FineELEC + FineSANI

Gehry Technologies — Digital Project MEP Systems Routing

CADMEP (CADduct / CADmech)
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Autodesk Navisworks
Solibri Model Checker
Vico Office Suite
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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
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/

Autodesk Ecotect Analysis

Autodesk Green Building Studio

Graphisoft EcoDesigner

IES Solutions Virtual Environment VE-Pro

Bentley Tas Simulator

Bentley Hevacomp

DesignBuilder

Cost Estimate Autodesk QTO

Innovaya,
Vico,

Timberline or equal

Energy Analysis Autodesk Green Building Studio,
IES,

Hevacomp,
TAS

equal

Bentley Facilities

FM:Systems FM:Interact
Vintocon ArchiFM (For ArchiCAD)
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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
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

e Onuma System

e EcoDomus
e Bentley Facilities
e FM:Systems

e FM:Interact
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Applied Use-case

Software

A e an mal
o Autodesk®BIM 360 Glue
e Teckla BIM sight Note
BIM 360 Field IPAD
DaluxQA — Revit [FCBIM on iPad and Android devices



http://onuma.com/products/
http://www.ecodomus.com/
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/

e DaluxQA Field

e Field3D
e Buzzsaw [PAD

ieaial e

e 4ProjectsBIM in a Browser
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e Autodesk Sim 360
e Zbuilder
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The xBIM Toolkit

(The xBIM Tookit (eXtensible Building Information Modeling
(BIM) ¢l Qujhauhﬁjcm}j ‘34\)§C)£JMG“*3XBIM cJJ.AAAS\ C}JSAGALIJJ}A

99 zeal Ll (o Jolall Arpn ol A La

il g el) delia GULL Coia ff ULy 73 53 (Industry Foundation Classes (IFC

S Baals AS 53 J8 (e Leale 3okl Sy ol N il awtil s gide Cildial se Balas duaie
) Al syl Al aaiad ) ARESA el ) (e 3 gl JE i pgee ¢S Ll (e e sana
DbuildingSMART _ylaall Cizia g

IFC http://www.iai.fzk.de/www-extern/index.php?id=1136 aca dsilaa sal y



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/
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

e [FC Entwicklungen

e IfcExplorer
e [fcObjectCounter

e [fcViewer

e [fcStoreyView

e I[fcWallModificator
e IfcWalkThrough
e FZKViewer

e Datum 30.01.2013

Cadalog, Inc

Constructivity

Data Design System

Karlsruhe Institute for

Technology / Institute for

Applied Computer Science /
Campus North

T Untited - HeWalkThry

Berett UF NUM

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



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
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

G.E.M. Team Solutions

Nemetschek AG

Solibri

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

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 [FC  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.)



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/
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

Bimserver.org

Tekla

Bauhaus Universitat Weimar

HOCHTIEF AG

IfcOpenShell.org

BIM surfer WebGL viewer

Open Source BIM collective

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

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 [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,



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/
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/

IFC Viewer (RDF L.td.)

IFC Engine DLL (RDF Ltd.)

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
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.



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
http://rdf.bg/ifcenginedll/ifcenginedllpackage.zip
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View a model in 360° degrees

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

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



BIM

The xBIM Toolkit

XxBIM Xplorer alaainly calal 43y 5 (Say

The xBIM Xplorer is part of The xBIM Toolkit, and can be downloaded here.
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http://xbim.codeplex.com/releases/view/89878

BiMserver

BIM surfer

IfcOpenShell

IfcPlusPlus

FreeCAD

srad da gt 5 [FC 2aixi S &l 5al

Open SourceBIM Server, The pioneer in open source: BIM
server.org is fully based on IFC and is the first 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

webbrowser www.bimsurfer.org

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

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
building model standard IFC. Additionally, there’s a simple IFC
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



http://www.bimserver.org/
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/

importer for ifc. By the use of IfcOpenShell is is possible to
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
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IFC architectural models
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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

& s dall ol ye Con X sl aal i Sy
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BIM is not about technology

PEOPLE
Leadership
Collaboration
Stakeholders
engagement

Better value:
Benefits realised through
process change,
technology adoption
and development
of people

/

/PROCESS
/ Lean design
/  management

Integrated project

TECHNOLOGY
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
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3D model ey

Consclidated
3D model

Constructability check

Project
Schedules
Revision of schedules © 4D program verification meeting

© 3D Modeling (2] 3D Quantity Take Off
B——

1
1
1
1
1
1
1
1
1
: Linking
1
1
1
1
1
1
1
1
1

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 Energy Analysis Green Building Autodesk. 360
JMaobile For Revit studio Rendering
Offerings

Autodesk Revit
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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

l.

2
3
4. Contract Type / Delivery Method:
5.

6. Additional Project Description:
7. Project Numbers:
8

. Project Schedule / Stages / Milestones:

milestones.

Project Owner:

. Project Name:

. Project Location and Address:

Brief Project Description:

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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Maturity
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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' Appointment information

information requirements requirements
©
Organizational 3 % i
| 2
Information 2 2 MI: et Information 80 B 4 ¢ set Information
; - equirements o
Requirements = =15 Model (AIM)
(OIR) 3 5- (AIR) o
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

Clause
Scope (1 & 2)
Normative References (1 & 2)
Terms and Definitions (1 & 2)
Overview of Documents referenced in Specification

Information Delivery - Assessment and Need

g b B W R

Information Delivery - Procurement
7 Information Delivery - Post Contract Award

8 Information Delivery - Information Mobilization
B Information Delivery - Production

10 Information Delivery - Asset Information Model
(AIM) Maintenance

11 N/A
12 N/A
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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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PAS 91:2013

Table 4 — Care Question Module C4: Health and safety policy and capability (continued)

Question Example of the type of informationin | YES . Supplier's
support of responses, which will be unigue reference

taken into account in assessment to relevant
supporting
information

Do you check, review Please provide evidence that your
and where necessary organization has in place and
improve your HES implements, an ongoing system for
performance? monitoring HAS procedures on an
ongoing bask and for periodically
reviewing and updating that system as
necesarny.

Do you have procedures | Please provide evidence that your
in place to involve organization has in place and

your staff/ workforce implements a means of consulting
in the planning and with its staff/ workforce on H&S
implementation of H&S | matters and show how staff/
measunes? waorkforce comments, including

complaints are taken into account.

Do you routinely record Please provide actess to records of
and review accidents/ accident rates and frequency for all
incidents and undertake ~ RIDDOR reportable (see note 5 to
follow-up action? this Table}- events for at least the last
three years. Demonstrate that your
organization has in place a system
for reviewing significant incidents,
and recording action taken as a result
including action taken in response to
any enforcement.

Do you have You will be expected to demonstrate
amrangements for and provide evidence on request, that
ensuring that your your organization has and implements,
suppliers apply H&S a‘rmgmmbfurermﬁngthat HES
measures to a standard | performance throughout the whaole
appropriate to the of your organization’s supply chain is
activity forwhich they appropriate to the work likely to be
are being engaged? undertaken.

Do you operate You will be expected to demonstrate

a process of risk and provide evidence on request that
assessment capable your organization has in place and

of supporting safe implements procedures for carrying
methods of work and out relevant risk assessments and for
reliable project delivery  developing and implementing safe
where necessary? systems of work ['method statements’).

You should be able to provide
indicative examples. The identification
and control of any significant
occupational health (not just safety)
imues should be prominent.

12 Sk
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Safety aims

| Safety
:management Risk management
| 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 Action
Model
Report

h

Apply Rules at Construction Corrective
Work Task Transitions Actions
- <5

i Library
Construction
Best Practices | Salaty OSHA of Safety
Rulez Actions
\_—/

Fig. 1. Framework for implementing an automated rule-based safety checking in BIM.
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Analysis Results
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Hazard Severity 2000000
Hazard Type Trip
Hazard Probability 4000000

Hazard Comment

Carpet fraid at entrance
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<Risk Matrix=
A B (= 1] E F G

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!
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Turner
- Object0.16 m&w Omancy: 6716
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‘close. The minimum distance Is 10'.

Potential hazard for masonry crew: =~
“Falling objects from skylight
installation”
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~—_Scaffold

Masonry crew
workspace
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Transport
{moving products that are not actually required to perform the processing)

Inventory
(all components, work in process and finished product not being processed)

; Motion
(people or equipment moving or walking more than is reguired to perform the processing)

Waiting
(waiting for the next production step)

Overproduction
: (production ahead of demand)

k] Over Processing
\ . (resulting from poor tool or product design creating activity)

Defects
. (the effort involved in inspecting for and fixing defects)
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Type 1

VE IDEA Searching *— Reusing +— Proposal

BANK

Type 1 reusing VE idea. This figure was uploaded by Chansik Park

Type 2
Visualization +— Recognizing

Al Proposal

Function

Attributes *+—  Utilizing

.Type 2: Improving VE idea. This figure was uploaded by Chansik Park
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Influence of Overall Project Cost over Project Lifecycle -

(Eastman, et al., 2011)
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VE Benefits During Construction Lifecycle - (O'Brein, 1976)
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