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BIM Basics

BIM as a Wiay to manage in?ormation amongst the collaborators and across the project
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What is BIM?

BIM Datenbank

Name: Lego Duplo
Farbe: Turkis
Héhe: 1,91 mm
Breite: 15,6 mm
Lange: 31,2 mm
Kosten: 0,1 €
Gewicht: 3 g
Material: Kunststoff
Hergestellt am:
09.10.2013
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source: [Bock and Michaelis, 2019 ]
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Project- and domain knowledge

AN

Project
information

Digital workflows

Information
loss

Conventional workflows

>

Conceptual Detailed Construction Operation
Design Design Time

source: [Borrmann, Konig, Koch, Beetz, 2018 ]
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Planning effort and , Frontloading”

Planning effort

Impact on design and
costs of the building

Costs in case
of changes

BIM-based
planning process

Conventional
planning process

\’
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Schematic Detailed design Construction

design Time

Pre-design
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Design
Planning

Spatial allocation

. ) Cross-domain coodrination
Variant Design

. . Cost estimation
Conceptional Design

Simulations, Calculations

Demolition
. Construction
Refurbishment
R ; Building Information Model 4D Simulation
ecycling

Revitalization Construction site logicstics

Accounting

Operation

Facility Management, Maintenance
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CAD vs BIM

EINFAMILIEN -WOHNHAUS MIT AUSGEBAUTEM DACHGESCHOSS IN A -STADT
ENTWURF MST 1:100

3D / BIM Process

H2020 G.A. 820773 Presentation title + Location + Date




3D vs BIM
BIMARén

model element = any object

geometry: solid bodies, component (group), terrain model, etc
attributes: material, colour, data, link, etc

'Jﬁl

_—/-

attributes only geometry only geometry + attributes
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LOD 100

Level of Development

LOD200

LOD300

LOD400
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Schematic Concept Defined FRendered
ODESCRIPTIOM: ODESCRIPTIOM: ODESCRIPTIOMN: OESCRIPTION:
Office Chair Office Chair Office Chair CHfice Chair

Arms, Wheels Arms, Wheel=s
WIDTH: WIOTH: WWIDTH: WIDTH:
Tao Tao Tao
ODEPTH: ODEPTH: DEPTH: DEPTH:
450 450 450
HEIGHT: HEIGHT: HEIGHT: HEIGHT:
1400 1400 1400
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Herrman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL:
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BIM Wedge

Level O

Level 1

2D 3D

AIM
SIM
FIM

BSIM
BRIM

Level 2

BIMs

Level 3

IBIM

IDM, IFC, IFD

Proprietary Proprietary fprmats + ISO standards
CA D Formats COBie
G . Coordln:tee(ii?(l:smplme- Integrated, interoperable
Drawings eorgeltrlc BIMpmodeIs Building Information Models for the
rpoaels entire life-cycle
Paper File-based Central manage-ment Cloud-based
collaboration of files (Common Data model management
Environment), (BIM Hub)

Shared libraries
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Exchange Formats

Depth of information

Coordination and
Collaboration
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BIM Stages

Increasing benefit from collaboration

Business layer

Information layer

Technology layer

Standards layer
National standards RSP e

Stage 1 {
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buildingSMART BIMARGH

The Goal Enable full benefits from

digital ways of working in the built asset industry

B€E S e £
2014 onwards g Sg 2
Building the supports 25 11 §
2014 IC Vision & Mission Statement
g Operating Vision
Set foundations Business and Membership model

https://www.slideshare.net/coBuilder_International/an-overview-of-buildingsmart
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buildingSMART

Building
ISO IDM Standard

|DM for building
programming

Global BIM guide wiki

MVD FM Handover

MVD Energy simulation
MVD Scheduling

MVD Quantity take off
MVD Annotation

IDM Curtain walling
IDM Configurator
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Infrastructure

IFC4 Infra alignment 1.0
(Deployment)

IFC Alignment next
phase 1.1

IFC Road & Rail

IFC Asset Management

IFC Bridge

Integrated Digital Built
Environment

IFC for Infra Road map
Infra overall architecture

Product
IFC mapping into bSDD

Data dictionary enabler

Product templates and
BIM objects

IFC Primer. Real life
object mapping

Technical

Linked building data
ifcOWL

mvd XML Trust in BIM
deliverables

[Augmented reality]
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Regulatory
E-submission common
guidelines

Automated code
checking

BIMARen

Special Purpose
Marketing IFC today

Develop IFC for design &
construction

People & process
certification

bSI PAS Korean &
Chinese Road Rail
Specification

DfMA & Offsite
IDM Model Setup

https://www.slideshare.net/coBuilder_International/an-overview-of-buildingsmart
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Information Delivery Manual (IDM)

Version Management by Designer
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Document a process using BPMN 2.0
and IDM and IDS principles and
(evolving) standards

e ldentify Use case

* Model Process Map

* Model Exchange Requirement
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Exchange Requirements (ER)

Business Business

Process 1 | Process 2
Target of an

Iﬁ*exchange requirement

* An ER captures the role of actors
— performing an action
* set the value of an item of information
— providing the input

o—[Sy

— benefiting from the output

 The target of an ER is the resulting output information
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Exchange Requirements (ER)

Process A Process E

Process C

Process F

]
] = /
] .
% FI.INGTKJMA.L
FART
u ’ Process D Pl u

EXCHANGE
PROCESS MAP REQUIREMENTS

APPLICATION
SOFTWARE
GUIDANCE
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BIM Execution Plan (BEP)

Tat

Initiation Control Closure

Define goals / Project Manage Capability Project
uses standards responsibilities capacity processes
Delivery Methods & Milestones, IT resources Delivery
strategy Procedures deliverables plan

https://www.breakwithanarchitect.com/post/the-bim-execution-plan
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Closed vs. Open BIM

H2020 G.A. 820773

Open BIM

Software products by
different vendors and open
formats for data exchange
are employed..

Closed BIM

Solely software products
by a single vendor and
proprietary formats for data
exchange are employed.

little open BIM

little closed BIM

BIG open BIM

BIG closed BIM

v

little BIM

BIM is implemented as
an island solution
within one design

discipline.

BIG BIM

Continuous use of digital
building models across
different disciplines and

life cycle phases..

source: [Borrmann, Kénig, Koch, Beetz, 2018 ]
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BIM Software
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Source: [Catenda.no 2020]
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BIM Software

Design Phase
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Industry Foundation Classes (IFC)

Schibes Model Viewer - HelioWsl

—

T Model | Checking | Communication |

el Tree

H2020 G.A. 820773

A G- ORB8- ARaN-dHe @

#51 = IFCPRODUCTDEFINITIONSHAPE ($, $, (#79, #83));
#79 = IFCSHAPEREPRESENTATION (#20, 'Axis’, 'Curve2D’, (#80));
#80 = IFCPOLYLINE ( (#81, #82));
#81 = IFCCARTESIANPOINT ((0., 1.500E-1));
#82 = IFCCARTESIANPOINT ((5., 1.500E-1));
#83 = IFCSHAPEREPRESENTATION (#20, ’‘Body’, ‘SweptSolid’, (#84));
#84 = IFCEXTRUDEDAREASOLID (#85, #92, #96, 2.300);
#85 = IFCARBITRARYCLOSEDPROFILEDEF (.AREA., $, #86);
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Industry Foundation Classes (IFC)

H2020 G.A. 820773

Wall NS332 .
GeometricProperties \
~Length 15.33 \
-Width 0.40 m
- Height 3.70m
Material Properties
-Mass 120 kg/m3
Construction Type
- Insulation No
- Load Bearing Yes

Window W2234
Geometric Properties
-Length 1.5m
- Width 1.22m
- Height 2.00 m
Material Properties
-Mass 20 kg/m3
- Gndudtivity 0.84 J/s
Product
- Manufacturer Window Corp Inc.
-Pice 2,500 EUR / piece
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Industry Foundation Classes (IFC)

H2020 G.A. 820773

IfcRoot
|
. . .
IfcObjectDefinition IfcPropertyDefinition IfcRelationship
| |
. . . .
IfcObject IfcTypeObject IfcFillsElement IfcVoidsElement
|
. . .
IfcProcess IfcActor IfcProduct
. $ *
IfcSpatialStructureElement IfcProxy IfcElement
| |
' I . . o I
IfcSite IfcBuilding IfcBuildingStorey IfcSpace IfcBuildingElement IfcFeatureElement
|
s . s .
lfcWindow IfceWall IfcBeam IfcColumn
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Model Based Collaboration

Conversion
2D -> BIM

Model CAD 3D +
Facilities Management

domain

Collision
detection

HVAC
domain

/" Thermal
" / domain

Source: German IAl for building Services
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TGA Architektur

Struktur

Gesamtmodell
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Teilmodelle Gliederungselemente

source: [Borrmann, Kénig, Koch, Beetz, 2018 ]
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Common Data Environments (CDEs)

Common
Data Environment
(CDE)

Main
Contractor

Sub-
Contractor

Sub-
Contractor

N—

Facilities Facilities

Manager Manager

Source: [BIM portal, Scottish future trust (https://bimportal.scottishfuturestrust.org.uk/level2/stage/1/task/2/determine-the-info-management-cde-strategy)]
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https://bimportal.scottishfuturestrust.org.uk/level2/stage/1/task/2/determine-the-info-management-cde-strategy

Common Data Environments (CDEs) %

[

Cloud : Cloud

Application
Vendor 1 Vendor 1 Vendor 1
' Application
i Vendor 1
Application gi
Vendor 2 Application
Vendor 2 Cloud
Vendor 2
Application \ Application
Vendor 3 / ’\ \ Vendor 3

'\\\\

Application é
— .

Application
Vendor 4

Source: [openCDE Update BSI Virtual Summit (https://github.com/buildingSMART/OpenCDE-API/)]
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https://github.com/buildingSMART/OpenCDE-API/

CDE Providers 1M ﬁ

B AUTODESK® BIM 360 ORACLE thfnkprOJeCt ') Trimble Connect N

Aconex
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BIM Collaboration Format (BCF) MR@

O

Source : [Borrmann, Konig, Koch, Beetz 2015]
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BIM Collaboration Format (BCF)

q
h

)
Q0
Do

q
h

Source: [Borrmann, Kénig, Koch, Beetz 2015]
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BIM Collaboration Format (BCF)

webinar

PROJECT COLLABORATION MEETING
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e seiin -

Undecided

Column clashes in parking

Active, Normal

Design phase

Christian Daifwizen
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Christian Daihuizen = BakeGreen = Biake Green =
Active, Normal Active, Normal Closed, Normal Acive, Normal Acive, Nomal Closed, Normal Ciosed, Nomal
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* ot
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* *
* gk

Source: [Borrmann, Konig,
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Koch, Beetz 2015]
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Year?
WHAT IS THE :
Local regulation?
EXISTING DATA ?
Cost€£7?
Energy performance?
mn]un Geometry? ®

m m Stakeholders expectations?

Type of occupants?
D II D Renovatioilpotential ?

State of the existing
Infrastructure ?

Stakeholders involved in the renovation
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Digital inputs
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1. To create the BIM model
2. To organize, consolidate, secure
3. To exploit the BIM model

Stakeholders involved in the renovation
-
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BIM4Ren CONCEPT ®
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1

Stakeholders involved in the renovation
@

Exploit BIM
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»
BIM4Ren CONCEPT ¢

Data Collection Data Management Data-driven design

Geometry
Acquisition
Model

checking
& enrichment

HVAC Decentralized

data storage Environmental Impact

Characterization & Cost Simulations

BIM
Stakeholders BIM objects Design Tool with
Needs services catalog Automatic Configurator

orchestration

)
I I \

| Decision Support

- BIM4AREN One Stop Access Platform

H2020 G.A. 820773 .




Potentials of BIM: BIM2BEM %
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https://www.archlinexp.com/blog/professional-articles/choosing-the-right-tool-for-interior-design-2
37
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Potentials of BIM: BIM-as-is & BIM-to-be M@

As-is model (from point BIM to-be model (with
clouds) renovation completed)

[ Point Cloud (from scans) ]

https://www.tejjy.com/our-services/bim-3d-model/scan-to-bim/
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Potentials of BIM: Bill of Materials

Extract information

H2020 G.A. 820773

)

Bill of Quantities
il 35545 m2 100 35345C
e $16480,00 men 005 WM
1 ! 500,04 m2 » 504 484 ¢
1 1995066,22 mem 0,02 39901 ¢
620718 €
L A e 000 1501418¢
RE TR 2 w8229 ¢
qUiT i eaTe
134,00 count 2000 368000 €
e ok 200 36800 €
Fotal | 113 368 000 €
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