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What is this session about?

* Recap on benefits

« Basic introduction to applications and history
* Ask some basic questions

* Look at some simple examples
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Source: https://www.youtube.com/watch?v=igvlYQAJCIQ



https://www.youtube.com/watch?v=iqvlYQAJCIQ

Source: https://www.youtube.com/watch?v=C0WnjbsTT9Q



https://www.youtube.com/watch?v=C0WnjbsTT9Q
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Potential benefits of BIM

* Visualization
* Intelligent documentation
e Clash detection

« Performance analysis
— Cost
— Schedule
— Energy...

* Project collaboration

« Lifecycle management

,, Aalto University
m Collaboration



BIM- integrated approach
Developers |

Facility
Managers

Quantity

’ Surveyors
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Government
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Building
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Source: ArchiCAD tutorials , Graphisoft



Analysis & simulations

Code checking

Structural analysis

Energy analysis

Cost estimation

Facility management

HVAC

Source: ArchiCAD tutorials , Graphisoft



Type of clash Explanation

C I as h D ete Ct i Ol Hardclash It occurs with two objects are taking up the same space; for instance, abeam

which is going through a plumbing run is designed.

Soft It indicates that the object needs more positive spatial/geometric tolerances,
clash/clearance spaces and buffers within their buffer zone for better accessibility,
clash insulation, maintenance and safety.
4D/workflow With 4D/Workflow clash detection method, you can determine scheduling
clash clashes for the crews, equipment/materials fabrication and delivery clashes.
B — Moreover, other project timeline issues can be examined and perceived
DEsEm(Z22(0c&e R B R using a BIM modelling project.
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Interactive Schedule

-
)

Window List
Window Name W Casement 2 10
Quantity 1
From Room Number
Width 1,500
Height 1,500
Orientation L
Window sill height 0,900
Window head heig... 2,400
20 symbol —
(—]
3D Front View D D
Window List

Window Name

W Casement 2 10

Quantity

From Room Number

Width

Height
Orientation L
Window sill height 0,900
Window head height 2,400

2D Symbol

3D Front View

Source: ArchiCAD tutorials , Graphisoft



Intelligent documentation

Source: ArchiCAD tutorials , Graphisoft



4D/5D- Approach: scheduling, estimation

Recipe Methods Resources

Calculations

Source: ArchiCAD tutorials , Graphisoft






Fabrication

CNC Machine

On-site
construction

Factory Made
Building Elements

Source: ArchiCAD tutorials , Graphisoft



BIM: topics you will be expected to be familiar with!

Paradigm shift... industry transformation

 Intelligent information management

« Object-based model — Domain knowledge
« Virtual prototyping .

* Integration

« Collaboration j|> Managing information,
« New ways of working...IPD DIOTESEES EI| [DEREE



Geospatial reality to virtual to reality
NYCT Tunnel Rehabilitation Creation of rew

 Terrestrial Laser Scan to 3D Model steel reinforcing
to Automated Tunnel Panel panels from 3D Model
Manufacturing

Raw Point Cloud Scan

3D Geometric Model

Source: Slides from an Autodesk presentation AS-BU ||t Tu n nel M Odel




Heavy civil construction projects — BIM + geospatial

Project
Documentation

';Ai r / A oE A5 ) : % . .‘I'A ¢ r;’
Structures / Facilities i = A < . e

-
%4 4D Sequencing &

Machine Control

Roads/ Rail \

Scheduling

\

Land/ Development . — |
Visualization Coordination PM / ERP / SCM / O & M

Source: Slides from an Autodesk presentation




Convergence

Video &

Remote 'Photography
Sensing

Land Use

' Photogrammetry | Modeling

" Terrestria!

Laser Sc- Sustainability

G Analysis

Transport
Analysis

Convergence
breaks down silos

Energy

Planning Simulation
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Source: Slides fro
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Information management and BIM



BIM Definition

“A Building Information Model ... is a digital representation of the
physical and functional characteristics of the Project ... which term may
be used ... to describe a Model element, a single Model or multiple
Models used in the aggregate. ‘Building Information Modelling’ means
the process and technology used to create the Model.”

American Institute of Architects (2008)



Digital representation



Symbols - Convention-
—\, | f Masonry wall

Known and acceptable representation in construction sector

We create symbols and conventions
Conventions and norms work in a given social context

Representations evolve and change as our capability changes
Documentation is important



7
Have you ever shot a bird? %‘K‘EI or %/

Brand: BBB
Model: MMM
Colour: CCC
Energy Rating: A
Size: SSS

L] b

Symbolic Virtual




What is desired in a representation?

Efficiency

f—

Should be clear/ disambiguous/ distinct LoD (comprehensiveness)
Purpose (context, use case)

Reduced effort, volume, cost, time...

_ o _ _ . Standards (common
Deliverable (skill wise- typically inclusive?) > ground)
Comprehensive (complete) _

Assumptions are useful, but

Common ground across context and groups! | hey have to be valid within
How? the context

Abstraction as close an approximation to the real!



AEC CAD Timeline

Collaborative design

-f_;’ Distributed systems?
D ¢
Eo |
o) :
S O Generative Tools
o &
1960 1970 1980 1990 2000
> ?
| 1
Experimental Commercial Commercial CAD Intelligent
CAD in CAD on on personal .
research mainframes computers BIM ObJeCtS/
and ' 4D-5D Autonomous
workstations Commercial CAD systems?
3D CAD




3D CAD- CSG model Object-based CAD

Object instances with properties
fe'fd”sg’?f& Objects with attributes allow

Associations and relationships

Creates a database for information
management

EVALUATED MODEL:

PLANE($‘U’PLANE((O 00.0,18.0)(35000,180)(350.10.0250)  ~

PLANE('$'$' 1)

t_/_’PLANE((SS 0,10.0,25.0),(35. 0.20/(3.1\2; 0‘);‘);‘20 0,18.0)) N eed fo r Sta n d a rd S !

DIFFERENCE($: ) . . UNEVALUATED MODEL
~ ’ (as stored):

DIFFERENCE(¢'.¢'1)

'/_//. BLOCK(4.0,3.0,7.0,(33.0,6.0,1.0,1.0,0,0,)
BLOCK(35.0,20.0,25.0,(0,0,0,0,0,0,))

BLOCK(34.0,19.0,8.0,(0.5,0.5,0,1.0,0,0,))

1.4

Source: Eastman et al. (2008)


http://www.graphisoft.com/education/training_guides/

comeintever  Industry Foundation
Classes (IFC)

IFC structure :

Interoperability Layer ﬂ
IFC data

7
i m Containment structure
A {51 GS Test IFC Database
[ Attributes
Core Laye[ Q Property sets
=+ Graphisoft Park
[ Attributes
[ Property sets
£ B1
[ Attributes
(5 Property sets
Ig(;round Floor
I@ First Floor
L= Roof
m Grouping infor mation
m IFC Zones
CTIFC Groups |

IFC2x2 platform
- IFC2x part equal to
ISO/PAS 16739

non-platform part | [

4

4

d v v

Resource Layer




Information management basics

What data to seek? Map of the world

How to make sense of the data?
Do we have enough data? _

Capture data and knowledge

_ Knowhow of the mapping process is Information...
Mapping, analysis of new new information creates
_ Adding context to data/

new knowledge
Mapping data to make sense




What Product? Seat or paper weight?

Dimension Cube Cost? Material

Top view Front view Side view




Representations: Changing context!

Traditionally

For whom? Human to human

For what? communication of intent (instruction + interpretation, collaboration, feedback)

Increasingly

For whom? Human to human + Human to machine + Machine to human
For what? Communication of intent + Command for (re)production

Again, since context and use case is changing...
What are the LoD considerations?

What is desired in a representation?

Reduced effort, volume, cost, time... MipossllcopoXiiiesiease
Deliverable (skill wise- typically inclusive?)
Comprehensive (complete)

c d text d | Assum|
ommon ground across context and groups! they have to be valid within
How? the context
Abstraction as close an approximation to the real!

Should be clear/ disambiguous/ distinct } LoD (comprehensiveness)
P

ptions are useful, but




Solibri Model Checker Solution

Architectural ——- Solibri
Model ""_':—lz Model " Automated Analysis Process
|
Structural
Model ,-__: Potential Design Visual
I Issues
MEP 1 Integrity
models q--=
1 Communication Space
L ey | (BIM Collaboration
Format)

Buildi

Reliable Quantity Best P

Information
Quanti




Logic Check: Plumbing above electrical rooms

A logical statement to check against
the model is: “IF a space is an
electrical room THEN no plumbing
system that is of type cold water
domestic, hot water domestic, or
sanitary should run above that
space.
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Logic Check - Tabulation of Space - accessible spaces

Ratio of Accessible car park lots vs normal car park lots (Building, site, floor) - > 1:10

Ration of W.Toilets vs M.Toilets (Floor) -> 2:2

oo 16 [ #HHEE
B N D Duk - @EH S0 - AREQN - FEY D

145 Results Mo Fitering Mo visuakzaton = | B} (=] (5] C
=& Moddl [0/3)

= & Wrong ratio of 'Accessible car lois’ and Normal car lois’ companents in Mode!

M (B) Space.0. 22 : Parking Lot[100]

| (5) Space.D.23 : Parking Lot[101]
B (B) Spoce. 0.9 : Parking Lot[58]

[+ (i) Related Components
=1 & Wrong ratio of ‘Accessible car lots” and Normal car lots' companents in Mode!
- Space.0.50 : PARKING LOT[ <room number >
[# (i) Related Companents
= Farameters - o 2 Revert Chanpes b Sewerity Parsmesers [
R Campanent Set | Camparaet 581 2
® < -2 vll L R 1| mame for compemants in Se1 1 Acessie o s MM B COMPONGATS in Se13  Momal o 15
S 3
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The Behavior Check: Door components for Accessibility

Checks

Door components have an operation property defined which defines the behavior of the door:

m L] L
e s e | @TER o = - B = - O T O

Sliding
Folding
Swinging door -> swings left or right =,
gy e i
behavior on the part of a person 3 CITIC v— ——
opening the door: B ;
Pulling e -
Pushing SRS .
e A s o= (-]
— Dwor opens
[ To space |*
— Pull side free spaces.
[ 1= Front of deor
il Door W + orea Dmin. |0 mm
= [ Handie side on pull side
O ] O [ Hinge side on pull side i [300mm Depth | LOm
- Push side free spaces .
T_ [ 1m Frost of deor Rule  Mmumum wadth, mimmum depth v
- Dooe W + orealmn, Diem | Wilth  10m Death [1.0m
| né O [ Handic side on push side Wik |30 mm Depth | Lim
_ [ Hinge side on push side Wi | 300 mm Depth [Lam

SOLIBRI




From Codes to Rulesets

Chapter @ Fire Protection SYSUems. ..o Bl
Section
903.2.8 Group K. e B 18
903.3.1.3 NFPA l!D &]JI]JIkkl syst:m o Bel8
Chapter 10 NMeans 0f EEIES ... ..o o imsssmsre s ramsn s oeenes B 19

Section

Table 1004.1.1 Maximnm Floor Area Allowances PerClcc‘np
1009, 5 Stairwray landings .. -

1011.5.1 Gmplucs

1014.2 Ezress Ihmuv,h ulten:u.un: Spaces ..

Chapter 11 Accessihiliry (also ICC/ANST AT 1=2009) ... B3
Chapter 12 Interior EnvEromument ..o Be 23
Section
1204.1 Equipment and systems .. ... ceee B=23
1208.3 huterior Space Dimensions........ B4

Chapter 13 Energy Efficiency (refer to the International Ensrgy Conservation Code

LB-14
Chapter 14 Exterior Walls (00 amendments) ... Be24
Chapter 15 Rool Assemiies and Rooftop STOncires., oo, B2
Section
Table 1505.1 Minimum Roof Covering Classification for Type of
Construction ..
1307.2.5.2 Jce

{2 Checking EHE m| © ek P Report | H O 3
Ruleset a0 8 8 & X v
=0 BC International Building Code
-0 Pre-check )
= 0 10 MEANS OF EGRESS
| 0 1003 GENERAL MEANS OF EGRESS @
B 1008 DOORS, GATES AND TURNSTILES &
[ @ 1009 STAIRWAYS
-§ 1009.1 Stairway width K
— 5§ 1009.2 Headreom [
§ 1009.4.2 Riser height and tread depth K
& 1000.4.4 Dimensional uniformity [T
§ 1009.5 Stairway landings [}
-~ § 1009.7 vertical rise
l 1010 RAMPE
[0 1014 EXIT ACCESS & &
- 1015 EXIT AND EXTT ACCESS DOORWAY? -
| [E-0 1016.1 EXIT ACCESS TRAVEL DISTANCE &
. -0 1018 CORRIDORS @
=0 11 ACCESSIBILITY
- 1107 DWELLING UNITS AND SLEEFING UN ox
-] 1108 OTHER FEATURES AND FACLITIES

We hawe rulesets for the following building codes, checkable with typical architectural

BIM filles:

Finnish Building Code F1/E1

150 Accessibility Standard (ISQ/DIS 21542)

ICCIANSI AT17.1{North America)

ADA [Amernicans with Disabilities Act)

ABA (Architectural Barriers Act)

Siatsbygg Building Requirements (Moreay)

+ monc_i than 40 additional standard ndesets for Quality Assurance/Quality
Control

SOLIBRI



Level of Detail

Requirement Model
o q
R & o Preliminary Building Part Model
Building Part Model
o g
Element Model
As-Built Model
As-Required
yaintenance Model
As-Designed
As-Planned
As-Built

As-Maintained




LEVEL
GO

G1

of DETAIL

G2

Schematic Concept Defined Rendered
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair

Arms, Wheels Arms, Wheels
WIDTH: WIDTH: WIDTH: WIDTH:
700 700 700
DEPTH: DEPTH: DEPTH: DEPTH:
450 450 450
HEIGHT: HEIGHT: HEIGHT: HEIGHT:
1100 1100 1100
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Herman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL:
Mirra Mirra

(based on AEC [UK] BiMprotocol wv2.0 - Component Grade)

practicalBIM.net @ 2013

LEVEL of DEVELOPMENT
LOD 100

LOD 200 LOD 300

LOD 400 LOD 500

1
s

P
) ’
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 Arms, Wheels
WIDTH: WIDTH: WIDTH: WIDTH: WIDTH:
700 700 685 685
DEPTH: DEPTH: DEPTH: DEPTH: DEPTH:
450 450 430 430
HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:
1100 1100 1085 1085
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Herman Miller, Inc. Herman Miller, Inc. Herman 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) practicalBIM.net © 2013

M. Bolpagni | 29/05/17




How does it work the other way round?

New geospatial data sources: laser scanning

* Laser scanning
* Photogrammetry
« Other documentations

That is not enough?

Integration of information from
as-designed with as-built
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Zaha Hadid

BIM
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Generative design




BIM and generative design

« Design based on design rules

 Numerous design alternatives

« Solution driven and not just information

» Design flexibility vs benefits of standardization

S
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Aggregate Dynamics
for Dense Crowd Simulation

Submission 0042




Beyond technology: Aspects to consider

@ Contractor
B Engineer
O Architect
O Academic

B BIM consultant
m Application vendor

o
£
=
o
2
(=]

technical cultural/ work  structuring / training legal/ organizational- process/ Business case
practice Data contractual team method
organization

Content




National Guidelines for

T vt BIM Execution plans/ guidelines
W | ‘

F- o]

HOME INFO  STANDARDS NEWS CALENDAR COBIM2012 CONTACT

building Finland

Eshare | HBED
COBIM 2012 in English

Common BIM Requirements 2012

C
p
o
al
Ei

Serles 1: General part

Serles 2: Modeling of the starting situation
5/23/13

Serles 3: Architectural design Hanninen

Series 4: MEP design
Intern,

Serles 5: Structural design Read
3125113

Serles 6: Quality assurance

Serles 7: Quantity take-off

Series 8: Use of models for visualization

Series 9: Use of models in MEP analyses

Serles 10: Energy analysis

Serles 11: Management of a BIM project
.
ASED - JULY 201

Serles 12: Use of models in facility management

Serles 13: Use of models in construction

e Computer infegrated Constuchior
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Knowledge creation cycle in BIM projects

Tacit Tacit

About the product- e.g. object libraries and families ‘
SOCIALIZATION EXTERNALIZATION
. = Y
About the process- e.g. rules and conditions 8 g
About BIM and BIM management- e.g. guidelines Empathizing f\ Articulating
and best practices, procuct updates and fixes... Embodying \ / Connecting
‘;’ww:l;oDESKKNOWLEDGE NETWORK woAccount | sgntn CYengtish s -
o —
B sm3s0 = =)
- = INTERNALIZATION COMBINATION \
BIM 360 Explicit Bxplicit

Welcome to the New BIM 360 forums. You can view the classic BIM 360 Product forums at these links: Field, Glue, Ops, Plan and Team You can also visit
8IM 360 Release Notes and BIM 360 Roadmap.

POST TO FORUMS SUBMIT IDEA

BIM 360 Document Management Forum 4895

Welcome to Autodesk's BIM 360 Doc Forums. Share your knowledge, ask questions, and explore popular BIM 360 5 hours ag

Doc topics. Post

BIM 360 Field Management Forum 162

Welcome to Autodesk’s 81M 360 Field Management Forums. Share your knowledge, ask questions, and explore oo 13 hours ago
sts

popular 81M 360 Field Management topics.

J5 Aalto University o1 360 odel oo 25
Welcome to Autodesk's B Coordination Forums. Share your knowledge, ask questions, and explore N yesterday -
popular BIM 360 Model Coordination topics. Posts collaboratlon
BIM 360 Project Management Forum %

Welcome to Autodesk's B1M 360 Project Management Forums. Share your knowledge, ask questions, and explore _ 7 hours ago




Conclusion!

Modeling requires understanding of the purpose
Purpose determines the level of detail (LOD)
Execution Plan is critical

Tools are only as good as the users!
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Questions?

, , Aalto University
m Collaboration



Thank You!

A, , Aalto University



