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Vad ar BIM?

”’Building Information Modelling”
BIM ar en process, inte bara en modell

Interaktiva 3D-modeller, inte bara
ritningar

Olika modeller fran olika discipliner
= samarbete mellan specialister

Figur: Tva olika 3D-modeller av samma byggnad: Slutlig
visualisering och 3D-modell av byggnaden, bada ar en del av en
BIM-process.

Fran Top 12 benefits of BIM technology - Why should | use BIM? —
Bim Corner
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Vad som kan modelle

ras med BIM

« Byggnader

* Anlaggningar (fabriker, kraftverk...)
 Infrastruktur
 Infrastrukturnatverk

Kélla: img-UCLH-e1610125052798.jpg (1439 x 673) (g-ingenieros.com)
https://damassets.autodesk.net/content/dam/autodesk/wwwi/solutions/bim/images/infrastructure/
infrastructure-manifesto-1920x1000.jpg

69be44bb0flb3acabble1310122d07a4.png (1103x698) (pinimg.com)
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AEC(OO)-industrin

Manga specialister fran olika discipliner
samarbeta i BIM-processen
som lantméatare, projektledare, agare,

byggare...

AEC-industri = Arkitektur, teknik och
konstruktion

Pa senare tid har AECOO lagt till agare
och operator = hela byggnadens livscykel

|




Byggnadens livscykel

 Flera distinkta faser, nya byggnader planerade 100 ar framat
» Varje fas involverar olika aktiviteter och intressenter

« Sakerstalla att byggnaden ar séker, funktionell och hallbar

Operate

Kalla: https://www.autodesk.com/solutions/aec/bim/benefits-of-bim



Disciplinspecifika BIM-modeller

« Varje disciplingrupp skapar sin egen
modell

* Discipliner har egen BIM-programvara
Exempel:

MEP - Mechanical and Electrical Systems
and Plumbing

revit-mep-3d-
model.jpg (850
x 475)

(truecadd.com)

HVAC - Heating, Ventilation and Air
Conditioning

HVAC — BNI-
teknik
(gnpengg.com)
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Sam m anfog ad B | M_m Od el | BIM MODEL MEP MODEL STR MODEL ARCH MODEL

-$+8+0
 Disciplinspecifika modeller

slas samman till en enhetlig Sl ‘ = ‘ o
modell

« Kvalitetskontroller,
samordning, datalagring och
overlamnande

 |FC-format

https://biblus.accasoftware.com/en/what-is-the-difference-
between-bim-and-mep/ e o E e o —
https://blog.areo.io/what-is-ifc/ Electrical Merged model Mechanical
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CAD jamfort med BIM |

CAD — Computer-Aided Design

« fokus ligger pa geometri,
definierad i punkter, kurvor, ytor

CAD plans BIM plans A *’15.%';.:-,
och fasta volymer R Ll =)
B it [ =t
BIM — Building Information Modeling T f .
« virtuell modell med mycket mer [T
information 2L
« system for samarbete och v
datadelning

Kélla: https://www.cadtobim.com/what-is-bim.html
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CAD jamfort med BIM I

TRADITIONAL CAD

Focused on Documents

The initial focus of traditional CAD is on the
production of drawings as opposed to the
design.

High risk of data loss

Key data is lost as it moves between the
multiple project stages and various
stakeholders.

Unresponsive to change

Changes late in the design process are
often difficult and time-consuming
to make.

Not easily accessible

Project information is housed in
several locations and in many
different file formats.

What’s the focus?

AL
thi

How much data
is retained?

O

How easy is it
to make changes?

£

How acccessible
is the data?

BIM

Focused on Design

BIM allows the design to be the initial focus
which allows for a better design and improves
overall quality.

Key information retained

Data loss is prevented and key information
retained between every stage of the process
and every party involved.

Highly responsive to change

BIM allows for much more flexibility.
Changes are easy to make with updates
quickly commmunicated to all stakeholders.

Data accessible anywhere

Project information is easily available
to all stakeholders anywhere,
at anytime.

Kalla:
https://www.sanveo.com/wp-
content/uploads/2022/01/BIM-vs-
Traditional-CAD.png



BIM fordelar vid design och konstruktion |

« Manga experter som deltar

I ett projekt BIM TECHNOLOGY
is more and more popular in Early elays
° Samarbete the construction inZuStry d(eotglcstl::\
and brings lots of benefits. [

« Datadelning

cycle

them in front of you.

mOde”er Check them out!

« Kvalitetskontroll av Ihsre cie oniy seme ot -.- s"‘_.'.;" BIM i

* LdOsa problem som annars
skulle dyka upp forst pa
byggarbetsplatsen

Kalla - https://bimcorner.com/benefits-of-useing-bim-technology/



BIM fordelar vid design och konstruktion Il

Benefits of BIM in Construction

Potential problems Construction processes Modeling software can
are identified priorto  can be optimized using  discover opportunities
construction. 3D models. for automation.

=

Project dependencies are ~ Worker safety is improved
determined to improve by clearly noting risks
scheduling efficiency. for each task.

BIM snabbar upp projekttiderna med
cirka 20-50% jamfort med en
traditionell CAD-metod

Uppskattning av kostnader och
effekter av olika
konstruktionsval

Flera arbetslag kan arbeta pa
samma modell, omedelbara
forandringar

Kalla: https://acropolis-wp-content-uploads.s3.us-west-
1.amazonaws.com/what-is-bim-2.png



BIM fordelar for Facility Management (FM) |

A
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. SUSTAINABILITY GOALS

« Underhall kan ta upp till hundra ar

» Uppdateringar, renoveringar och
reparationer ar ndédvandiga

« Aldre byggnader — dokumentation
som ritningar och/eller pdf-filer

* Nya byggnader — har optimalt en
"as-built’-BIM-modell med
information anpassad fér FM

https://www.advenser.com/wp-
content/uploads/2022/10/bim-for-fm.jpg



BIM fordelar for Facility Management (FM) Il

Qpact on Costs

Effort

Costs of Change

\[/

Preliminary
Design
Concept
Design
Detailed
Design
Construction
Detail
Construction
and
Commissioning

Delayand .

Litigation

v

Operation >>>

Kalla: https://iea-annex60.org/finalRapport/_images/BIM-vs-CAD.png

Utan en "as-built”-
modell férsvinner
mycket information,
sarskilt mellan
konstruktion och drift.

BIM-arbete och
kostnader ar hoga i
bérjan, men lagre pa
lang sikt



Minska miljopaverkan med BIM

Bade energi- och
materialbesparingar

« Alternativt material

« Logistik pa plats

» Exakt behov av material

« Ateranvandning av
material efter
renovering/rivning

https://www.elogictech.com/uploads/uploaded_image
s/1556103413_green-building-01.jpg

ROOF AIR FILTRATION
INSULATION AND VENTILATION

HIGH PERFORMANCE
WINDOWS

o
A SOLAR PANELS

LOW FLOW
WATER FIXTURES

INDUCTION

EFFICIENT LIGHTING

=g
EFFICIENT APPLIANCES

HEAT PUMP

HEAT PUMP
WATER HEATER




Utmaningar med att anvanda BIM |

» Det finns problem som saktar ner BIM-implementeringen...

Engineers don't know about BIM

Lack of support from company's leadership
Lack of training

Lack of BIM expertise

No client demand

Cost of BIM

https://www.researchgate.net/profile/Amged-

| 2%

o 18%
o 14%

N 10%

N 16%

Abdelatif/publication/341138684/figure/figl/AS:887642250027010@1588641812177/The-challenges-of-using-BIM.png

I 20%



Utmaningar med att anvanda BIM Il

Public sector taking the
lead

Promoting success stories

o %)
) —
(®)) Removing impediments |
= ]
L ®
© Q.
= Building BIM capability & K1~
@) capacity »

Incentivising BIM adopters

... men det finns ocksa
strategier for hur man ska
hantera utmaningarna, t.ex.
Oppen BIM och gratis BIM-
utbildning

https://www.researchgate.net/profile/Yang-Miang-Goh/publication/303840849/figure/figl/AS:613926505025541@ 152338289306 3/Singapore-BCAs-

first-BIM-roadmap-Challenges-and-Strategies.png



Utvecklingsniva i BIM

'a——.
N
https://il.wp.com/revitiq.com/wp-
content/uploads/2021/07/image3
LOD 200 LOD 300 LOD 350 LOD 400 .png?resize=768%2C283&ssl=1

LoD — Utvecklingsniva, eller till och med detaljniva

Beskriver inte bara geometriska egenskaper, utan allt BIM-innehall for varje
element
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LOD-nivaer

LOD-nivaerna okar vanligtvis
under BIM-processen:

LOD 100 - Konceptuell design
LOD 200 - Schematisk design
LOD 300 - Detaljerad design
LOD 350 -
Konstruktionsdokumentation
LOD 400 - Tillverkning &
Montering

LOD 500 — "As-Built”

LOD 400 LOD 500

Ett rorprojekt pa olika LOD-nivaer (Levels of Development)

Kalla: https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/



https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/
https://lanmarservices.com/2014/05/14/lod-in-scan-to-bim/

LOD-niva - exempel

LOD for en stol:

LOD 100 = det finns en stol
LOD 200 = en stol som
kraver ett visst utrymme
LOD 300 = en stol med
armstdd och hjul

LOD 400 = tillverkare och
modellnummer

LOD 500 = tillverkare och
modellnummer, leverantor,
inkOpsdatum

(Only data in red is useable)

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:

Hermann Miller
MODEL:

Mirra
LOD:

100

Hermann Miller
MODEL:

Mirra
LOD:

200

Hermann Miller
MODEL:

Mirra
LOD:

300

Hermann Miller
MODEL:

Mirra
LOD:

400

Hermann Miller
MODEL:

Mirra
PURCHASE DATE:

01/07/2015

http://wordpress.archigraphic.de/en/wp-content/uploads/sites/5/2015/07/Level-of-

Development-ENG-1024x724.png



LOD under byggnadens livscykeln

Olika behov av BIM-
iInformation under
byggnadens livscykel

= olika BIM-modeller 6ver
tid

| verkligheten, inte alltid
gjort forrdn LOD 500

LOD 500 BIM-modellen for
Facility Management ar
dock mycket viktig

LOD 200

Schematic
Design

LOD 300

Design Development

LOD 100

Pro Design

LOD 400
Construction Stage
LOD 500

As Built

www.tejjy.com

v

https://lwww.tejjy.com/wp-content/uploads/2021/11/L evel-of-Development-
LOD-Tejjy-Inc-1-1024x627.jpg



BIM Matt 3D - 10D

BIM-modell = inte bara 3D-geometri,
aven attribut och mycket ytterligare
information

Analys for flera &ndamal kan goras

Dessa analyser:

« Okar vardet av data (inte mgjligt |
CAD)

« kan utforas redan i designfasen =
mindre fel i tidiga skeden

A0
L
g h
1 ol

M
f" v\p ﬂon‘

r?

https://biblus.accasoftware.com/en/wp-
content/uploads/sites/2/2018/04/dimensions-of-BIM-2.jpg



BIM-dimensioner II

50 6D 7D 8D 9D 10D

ESTIMATING SUSTAMABILITY MANAGEMENT SAFETY LEAN BOUSTRIALIZED

CONSTRUCTION i

$ © B | A P

STANDARD DIMENSIONS NEW DIMENSIONS

https://drt8cv58r2b23.cloudfront.net/images/blog/Dimensions of BIM.jpq)
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Informationshantering
under BIM-livscykeln

BIM skiljer sig mellan olika cons (I8
projekt beroende pa kundens )
behov

INVENTORY
MODEL

Dessa behov specificeras |
tva dokument:

 EIR — Exchange
Information Requirements

e BEP — BIM Execution Plan

Kalla: Gemensamma BIM-krav, BuildingSmart International



EIR-dokumentet

« Exchange Information
Requirements

 Dokument fore
anbudsinfordran

« Kunden specificerar sina
behov for potentiella
entreprenorer

Anbud fra!’.l . . Exchange-Information-Krav-che-cose-lIEIR-nel-BIM.jpg (843x321)
entreprenorerna ar nasta (accasoftware.com)

steg
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Pre-BEP

Maijliga entreprendrer
forbereder pre-BEP

Pre-BEP specificerar hur
malen i EIR ska uppnas

Kunden véaljer en
entreprendr efter att ha
jamfort deras pre-BEP's

ﬂ CLIENT [
EIR
BIDS | W el BEP

\ 4 l
preBEP ' preBEP preBEP Appointed
Party

| |

Possible

Possible Possible :
appointee

appointee appointee

Diagram som illustrerar ett arbetsflode for BIM-utvecklingsorder,
https://biblus.accasoftware.com/en/exchange-information-

requirements-what-is-an-eir-in-bim/
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BEP - BIM Execution Plan

BEP definierar mal for BIM-
implementering

Kvaliteten pa BEP ar avgorande
for ett framgangsrikt BIM-projekt

BIM-mallar enligt ISO-standard
kan anvandas

Det finns ingen universell BEP,
den behdver justeras for varje
projekt

CREATING
'SUCCESSFUL

BIM EXECUTION PLAN

STEP6:
'\CHOICE RIGHT INFRASTRUCTURE

STEPS:
.\ DEFINE HOW INFORMATION EXCHANGE

STEP4:

‘ N / .\ ESTABLISH BIM PROCESS

> STEP3:
.\ CHOOSE BIM USES

4 ‘ STEP2:
.\ SET PROJECT BIM GOALS

STEPL
.\ DEFINE PROJECT INFORMATION



PIM - Project Information Model

Sammanasatt av alla data
for design, konstruktion
och driftsattning

Inkluderar grafiska data,
icke-grafiska data,
dokument

Datamangden Okar gradvis
| takt med att byggnaden
utvecklas

0B) , mA
OFML @ -
. ]

https://i.pinimg.com/originals/0c/08/43/0c08430e040c9b85aa933
464bec2f9de.png
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AIM - Asset Information model

BIM FOR
FACILITY
MANAGEMENT

RENOVATION

SPACE
MANAGEMENT

REPAIR AND |

OCCUPANT
COMFORT

c

k=]

Rt

WM ©
£

=

2

£

]

Asset information Model (AIM) Fo
€

3

)\, OPERATION AND (o4

"\, MAINTAINENCE End of life

https://bimcorner.com/iso-19650-terms-explained-in-this-simple-way/

FACILITY . ) ]
MANAGEMENT « Ar den del av PIM-informationen

som ar relevant for Facility
Management

. SUSTAINABILITY

GOALS

« AIM bor uppdateras regelbundet

https://www.indiacadworks.com/blog/wp-
content/uploads/2019/02/bim_facility management.jpg

B
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Informationsforlust under overlamnandet

. Overlamning = A [ Traditional approach g
dataove rfonng % information loss, ,..-'i';‘-"""v
o . - down time . ¥
fran PIM tillAIM | & e
B .- Operation &
o s ---» Maintenance
« Oftast gar 8 Manuale
=]
myC ket E_ . N BIM information flow
information ]
fo__rlorad I det Design > Construction Dwg _»Actual Construction »  Operation > > Time
har steget. [_Desioneam > Supplerabricator >
0 1 2 3 4 5 6 T ~
. J . b
«  Mycket mindre Svgs  PyEEe [Qmawt T [Rowkeed T ffeieed cvsinetin. | T 0 |itee
datafdrlust med

korrekt BIM Grunderna i BIM i Facility Management — Bim Corner Efter:
https://mww.researchgate.net/figure/Reducing-data-losses-at-6verlamning-stages-useing-
standardised-workflows-adapted-from-Aziz_figl 312889376
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BIM inom Facility Management

« Manga tillampningar av
BIM-modellen i
forvaltningen

« Hogre effektivitet, sarskilt
vid anvandning av
sensorer

« Langsam
implementering av BIM
inom FM trots
potentialen

K T /B REPAIR G RENOVATION

FACILITY /2
MANAGEMENT

T
|
S

v

Lt B SPACE MANAGEMENT
\W 4

=z OCCUPANT COMFORT

> 4

B
. SUSTAINABILITY GOALS

https://www.advenser.com/wp-content/uploads/2022/10/bim-for-fm.jpg
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CDE - Common Data Environment
« BIM-projekt = enorma mangder
data

« Data lagras vanligtvis i ett c
ommon
molnbaserat program som kallas Data

CDE Envrionment

« Datadelning och kommunikation
mellan ber6rda parter

« Tillgang till relevanta delar av
datamangden

https://constructible.trimble.com/productivity/what-is-a-common-
data-environment-and-how-is-it-used-in-construction




BIM-roller i en organisation

Det finns tre nivaer av BIM-roller i
alla organisationer

BIM-utvecklare = ingenjorer
specialiserade inom en disciplin

BIM-samordnare med ansvar for
det tekniska genomforandet av
BIM

BIM-projektledare som
sammanstaller den
sammanslagna BIM-modellen
och utfoér kvalitetskontroller

L J
BIM MANAGER

!
o

BIM COORDINATOR

|
™ (-
T adim T Al

BIM SPECIALIST BIM SPECIALIST

BIM SPECIALIST ARCHITECTURE STRUCTURE

MEP

https://biblus.accasoftware.com/en/bim-pmp-project-

management-plan/
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Kvalitetskontroller av

‘ Space Space Program
Dlgltala BIM-modeller 1 kodel Shacs Integrated
—> Model
Kontroller gbrs % Architecture = ArchitectureBIM |
. Model Quality Check
reg_elbundet och i i
enlighet med BEP V Stucture | StructwreBIM || & Clesh Check
Model Quality Check
» |amplig programvara ? MEP MEP BIM
 kod och syntax : Model | sy Sheo | Final Model |
* parametrar och S e
deras varden B Model
« QOverensstammelse 1 e
med BIM-
standardetr, https://iwww.researchgate.net/publication/298698060_BIM-

Based_Quality_Control_for_Safety Issues_in_the_Design_and_Construction_Phases/fig

lagstiftning och krav ures?lo=1



Geometrikontroller

« Sammandrabbningar

« Avstand

* Dubbletter

« Narvaro/franvaro av
byggnadselement

« Overgripande design

Ovre bild: https://schmidt-arch.com/wp-
content/uploads/2017/12/clash-detection.jpg

Lagre bild:
https://www.olilo.ae/images/sst/content_images/engineerings
ervices/other_services/bim-clash-detection-and-resolutions-

full.jpg
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IFC som format for
kvalitetskontroller

IFC — Industry
Foundation Classes — ar
ett standardformat for att
dela BIM-modeller
mellan olika discipliner

Experter exporterar
disciplinspecifika
filformat till IFC, skickar
det till BIM-projektledare
for kvalitetskontroller och
genomfdr andringar i det
ursprungliga formatet

(‘ FC

A

- a—

(‘ il

Native architectural

model Native HVAC

model

https://bimcorner.com/everything-worth-knowing-about-the-ifc-format/



MVD - Model View Definition - ol sbemalc o e =

{ (A205]]

IFC SCHEMA

General | Expont property sets | Advanced

IFC 2x3 Coordination View 20

Assignments._ Fle type IFC * | Space boundaries  Nooe -
DN g
< . . xport 2 View elements
Hallway o sctvg avtingeomery ] tpons o £C;
L1l 4 n "
B201 | o] o
L ) : , 1
f
f
BIM i
Corner !
e temcrre con 1% MOoxasnvioaldc
Ciick 10 select, TAB for alternates, CTRL adds, SHIFT unselects. TaAR )

« Smarta filter for att endast exportera relevant delméangd av BIM-data
» Fodrdefinierad i BIM-programvara eller anvandardefinierad
« t.ex. MVD for kvantitetsméatning, MVD for fastighetsforvaltning

Bilder: https://bimcorner.com/22-terms-in-bim-you-should-know-update/ (vanster), https://bimcorner.com/ifc-export-rules-part-1-why-is-it-
important/ (héger)
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IFC som 6verlamnings- och
arkivformat

« Overlamnande av fardig "as-
built’-dokumentation, vanligtvis
i IFC

* Arkivformat — IFC ar stabilt med
fa uppdateringar jamfort med
leverantorernas format

« Bakatkompatibel

« Kan hamtas nar som helst i
framtiden

« Anvands i BIM-GIS-integration

3D,model

Structured data

2D Floorplan

Geolocation



BIM for infrastruktur I

T

« BIM-process for sa kallade
"horisontella resurser” (t.ex. broar,
motorvagar, tunnlar, jarnvagslinjer
OSV.)

VTR
R ’i (,_2‘”. M

‘?»
ST

« Battre samordning, visualisering
och simulering av infrastrukturen

o Leder till battre beslutsfattande,
farre fel och okat samarbete

https://aecbytes.com/illustrations/feature/2021/BIM-
InfrastructureSoftware-images/figl.jpg



BIM for infrastrukturer II

« Liknande principer som BIM for byggnader
och anlaggningar

» Kan ske i landskapsskala — transportprojekt,
t.ex. jarnvagar eller motorvagar

 Stad till fysisk planering
« Landskapsinformationsmodellering (LIM)

» Fordelar vid integrering med GIS

https://bimcorner.com/bim-models-in-infrastructure-projects/
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BIM for historiska byggnader

HBIM - Heritage Building Information
Modeling

Digital representation av en historisk
byggnad

Forbattrad bevarande- och
restaureringsplanering

HBIM-processen skiljer sig fran
nydesignad = inte befintliga byggnader och

i N fr a St r u kt u r https.//blog.masterpesenti.polimi.it/il-bim-per-gli-edifici-storici-

creazione-caratterizzazione-e-sfruttamento-dj-un-modello-bim/



HBIM-steg

« Datainsamling inkluderar historiska
dokument, arkitektoniska ritningar,
fotografier, tidigare
undersokningar

* Nya undersdkningar med t.ex.
laserskanning, fotogrammetri

» Databehandling som identifierar
byggnadselement

 Klassificering av material

* Modellvalidering, granskning,
uppdateringar



Exempel pa HBIM

Colosseum, Rom, Italien: detaljerad HBIM-modell

innehaller komplex geometri, historiska data och
materialegenskaper

Anvands for att planera och simulera restaurering

https://colosseo.it/2022/08/colosseo-3d-avviato-primo-rilievo-
tridimensionale-integrato-hbim/

Notre-Dame-katedralen, Paris,
Frankrike

Aterstallande efter

https://aecmag.com/bim/bim-and-the-notre-
dame-resurrection-revit/
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