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WHO - FRODE MOHUS

M.Sc. - NTNU - Norwegian University of Science and Technology, 1987
Chief Engineer - Domain Coordinator at Statsbygg BIM Section

Has worked with open BIM (IFC) solutions since 2003

One of the authors of Statsbygg BIM Manuals since 2008

Has been working with Statsbygg BIM Manual 2.0 solutions since 2015
frode.mohus@statsbygg.no - +47 9009 7803 - W @fmohus - www.statsbygg.no
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WHO - HARALD ONARHEIM

BIM-technician - FiO - Oslo Vocational University, 2009
CEO - Digital Problem Solver at DIGIBIM AS

Has worked with open BIM (IFC) solutions since 2008
Hass been implementing SBM1.2.1 in projects since 2011

One of the authors of SBM2 since 2014, and practical/technical
implementation since 20109.

harald@digibim.no - +47 4084 4484 - % @DIGIBIM - www.digibim.no
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WHY A BiM MANUAL?
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SOME CHALLENGES

Different projects specify the BIM requirements differently (extent of
properties used vary, and non-standard properties used)

The current BIM Manual is PDF only (>100 pages) - difficult to follow and
not according to 2019 digitalization ambitions

The current BIM Manual is not very precise, and with imbalanced
requirement levels

The current BIM Manual can not easily be validated in software
The current BIM Manual is old (Dec 2013) and partly out-of-date
The current BIM Manual specifies IFC 2x3 requirements only (no IFC4)
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FROM STATSBYGG DIGITALIZATION STRATEGY

«...a common digital model of all relevant buildings...»

ens digitaliseringsstrategi.

Statsbyggs IKT-strategi understatter regjering

Digitalt malbilde
Statsbygg vil fokusere mot fi sl rseas nner et fremtidig digitalt malbilde. «., eff|C|ent bu |d | | ng

etarie vod operations ... through
Denne digitale modellen (som BIM, GIS, ol) Ilgger til grunn for samhandling i

prosjektgiennomfering og overleveres «som bygget» til eier og eiendomsfgeflining. Den d |g|ta | |Zat|0n s
digitale modellen skal utgjere et felles grunnlag for videre forvaltning ggfttvikling av Statsbyggs
bygninger.

1. Statsb s eiendommer og bygninger h§ i i jghnom hegy grad av 1 151
aigitatins 9 bygning ve «...interact digitally...»
Digitalisering av eiendommer og bygninger fgrer til mer effektiv drift og |
gjennom bl.a. bruk av sanntidsinformasjon til styring og analuse=PStbygg brukes for a prave ut
digitale teknologis

«...digitalization to promote
innovation in AEC...»

1. StatsbygQl samhandler digitalt under, leverandorer og andre samarbeids

Digital samhandlifg De I utstrakt grad bade internt og eksternt mot ku
rammesettere og befolkning

dlgltallserlng t|| a fremme innovasjon i ge- og eiendomsnaringen
Statsbygg utnytter digita ester bl.a. basert pa innspill fra
ansatte og digitale trender. Kunder, leveranderer og akademia inviteres inn i
utviklingsprosessene for a dra nytte av hverandres innsikt.
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WHAT WE HOPE FOR IN A NEW BIM MANUAL

Common, precise base requirements for all projects (but further adapted to
individual needs in each project) to raise model quality

Use of «<maturity» properties to communicate intended BIM usage better
Avoid (and possibly remove) unwanted/unnecessary «spam» properties

Automated validation in software for requirement set - that can be carried
out by both the design team and the client

Freeing up time for handling tasks that can not be automated

Using open standards for model (IFC), requirement set (mvdXML), and issue
reporting back to CAD systems (BCF)
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WHAT s our NEW BIM MANUAL?
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STATSBYGG BIM MANUALS - A BRIEF HISTORY

The path to today’s BIM Manual:

— 1.0 (2008): Made for «HITOS» full conceptional project (a lot of «BIM textbook»)
— 1.1 (2009): Made for «<HITOS» coordinated project (very specific on some parts)
— 1.2 (2011): Transfer to today’s tabular form

—1.2.1 (2013): Minor changes, error corrections, clarifications - this manual is still
usually the legally valid version in building projects

— 1.2.1 (validation adapted interpretation - 2019)

The new BIM Manual (abbreviated SBM2):

— 2.0 ARCH/STRU (started in 2015): with BIM Consult / SWECO BIM Lab

— 2.0 MECH/ELEC/(ARCH/STRUC revision) (2017-2018): with COWI

— 2.0 All domains (from Q3/2018->max 4 Years): with Multiconsult / DigiBIM
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STATSBYGG BIM MANUAL 2.0 SCOPE & OUT OF SCOPE

SCOPE

A manual with requirements for the information content and form in model
deliverables («product»), from actors of different domains in different project
milestones and phases (requirements that can be validated)

A manual with a certain level of model structure guidance («product»)

a manual for defining the modelling «processes» (<how to make the product»)
a manual for CAD drawing requirements (CAD Manual)
a manual for setup and structuring of model deliveries in a web hotel
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WHAT IS THE ESSENCE OF THE VALIDATION?

— For this OBJECT TYPE (e.g. IfcDoor) that exists in the IFC model:
* Does it contain the PROPERTIES (e.g. FireRating) that the BIM manual
requires from THIS actor (e.g. ARCH) by THIS milestone (e.g. 3.2.9)?

» Are these properties specified at the «RIGHT PLACE» in the model (e.g. for a
door (IfcDoor) does the property FireRating exist in a property set (Pset)
named Pset_DoorCommon) applied to IfcDoor?

* |IF requirements are set for data «values»: Are they according to valid VALUES?
For a FireRating e.g.. EI60 will be a valid value , whereas DonaldTrump is not.
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...AND WHAT DOES IT NOT DO?

SBM?2 does NOT validate for: Checked onIy IF defined:
— the professional quality of the model

— the correct professional design solutions — list of valid values - e.g. EI30, EIGO,

— if correct object type is used for the right EI90, EI120 for simple fire ratings)
building part / component - e.g. if a stair is — «(REGEX» expressions (the syntax of a
modelled as one IfcStair of a number of . . .
stacked IfcSlab objects composite string) - if they are to be

— object types that do NOT exist in the checked one has to agree om syntax,
current model - e.g. lfcRamp and this syntax must be supported by

— Relations - e.g. that this wall has a
relation to the door at denne veggen har
relasjon til dgr mounted in the wall [SW
like Solibri can]

— Clash detection [SW like Solibri can]

the software
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HOW 10 USE THE STATSBYGG BIM MANUAL?
(WITH DEMO)
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VALIDATION PRINCIPLE WITH SBM2

REQUIREMENT
DATABASE

[
‘ | 1| IFc
—
DESIGN TOOLS I
@ Trimble | MODEL
RiA o
[ mvaxmL

Open standards

— o - oy

f
1| BCF

DEVIATIONS
(ERRORS/WARNINGS)

VALIDATION
TOOL

|

BIM

DELIVERABLES

B
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DEMO - WHO DELIVERS WHAT,

Template: Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE - ARK (WIP - MULTICONSULT)

Requirements Table

Expand all ||| Collapse all

Requirements for ARK (ARK)
- wall
Name
Description
- LoG
LoG Level 1
LoG Level 2
LoG Level 3
LoG Level 4
LoG Level 5
wall common

Mass Assignment

General View Requirements View Filter

Reset Column Widths

Code Description

10

020

Qto_ wall base guantities 030
NOSSB_AcousticCommon 150
NOSSB_BuildingControls 150

NOSSB_CommunicationCommr 150
NOSSB_ElectricalDeviceComn 150

NOSSB_FireCommon 150
NOSSB_Process 150
NOSSB_Reference 150
NOSSB_ReqTriggers 150
NOSSB_ThermalCommon 150
Column 222
Beam 223

Curtain Wall

230

The wall represents a vertical construction that bounds or £
Building element code (no: NS3451) + type code (three diy
User defined description of element type, incdluding materia
The object is represented with an approximate geometry.
The object is represented with approximate dimension, sha
The object's dimensions, shape, orientation and location is
The object is modelled to a level that can be used in produ
The objects is detailed "as built™.

[Definition from IFC]: Properties common to the definition
Base guantities that are common to the definition of all occ
A collection of properties that are commonly used by objec
A collection of properties that are commonly used by objec
A collection of properties that are commonly used by objec

A collection of properties that are commonly used by objec

A collection of properties that are commonly used by objec
IfcColumn is a vertical structural member which often is ali
An IfcBeam is a horizontal, or nearly horizontal, structural

A curtain wall is an exterior wall of a building which is an a:

Type Unit

Label
Text

IFC 4 Add2

Ifcwall

IfcRoot.Name
IfcRoot.Description
NOSSB_LoGLevel
NOSSB_LoGLevel.LoGLevell
NOSSB_LoGLevel. LoGLevel2
NOSSB_LoGLevel.LoGLevel3
NOSSB_LoGLevel.LoGLeveld
NOSSB_LoGLevel.LoGLevelS
Pset_WallCommon
Qto_wWallBaseQuantities
NOSSB_AcousticCommon
NOSSE_BuildingCantrols
NOSSB_CommunicationCommon
MNOSSE_ElectricalDeviceCommon
NOSSB_FireProperties

NOSSEB_ThermalCommon
IfeColumn

IfcBeam

IfcCurtainwall

B3.1.1

B3.1.5

B3.1.9

B3.2.1

HOW AND WHEN?

B3.2.5

B3.2.9

B4.1.1

B4.1.5

REQUIREMERN

B4.1.9
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DEMO - @

Requirement templates for main domains/disciplines
— Architectural (ARK) [ARCH]

— Landscape (LARK) [LARCH]

— Structural (RIB) [STRU]

— Electrical (RIE) [ELEC]

— Mechanical and plumbing (RIV) [MECH]

Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE 2.1 ARK Statsbygg Draft Multiconsult: Use this database for working with ARCHITECTURAL requirements. 2019/08/22

- ARK (WIP - MULTICONSULT) 01:58PM Copy
Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE 20 Statsbygg Draft Multiconsult: Use this database for working with LANDSCAPING requirements. 2019/05/14 C

- LARK {(WIP - MULTICONSULT) LARK 02:45PM opy
Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE 2.1 RIB  Statsbygg Draft Multiconsult: Use this database for working with STRUCTURAL requirements. 2019/08/13

- RIB (WIP - MULTICONSULT) 10:06AM Copy
Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE 2.1 RIE Statsbyag Draft Multiconsult: Use this database for working with ELECTRICAL requirements. 2019/08/15

- RIE (WIP - MULTICONSULT) 01:12PM Copy
Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE 2.1 RIV  Statsbygg Draft Multiconsult: Use this database for working with MECHANICAL requirements. 2015/05/27

- RIV (WIP - MULTICONSULT) 01:19PM Copy
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Domain/discipline spesific requirements are structured by Objects (type), e.g. IfcWall,
and include
— General information
* Object properties such as; Name, Description, etc. (existesnce check)
— Level of Geometry (LoG)
* Object geometrical maturity (manual check)
— Property-sets Common/others (IFC Standard)

* Object Property set properties such as; Acoustic rating, Fire rating, Is External, etc.
(existance check)

— Userdefined Property sets and properties; NOSSB_Nn

» Additional requirements not covered by the IFC Standard such as; Design status (MMI),
«TFM» ID code, ReqTriggers (e.g. Electrical power), etc.

— Quantities (QTO) [not decided yet]
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Descriptions for Object-
type, Property sets,
Properties and LoG

(geometrical maturity)

D E M O — @ Available Object-types

and applicable property
O sets and properties

Project Compo

ings~

Template: Statsbygg TEMPLATE: Statsbyge _afiual 2.0 TEMPLATE - ARK (WIP - MULTICONSULT) -
Requirements Table Mass Assignment Gr AB Requirements View Filter
Expand all ||| Collapse all Re’ _«Column Widths
Requirements for ARK (ARK) codd Description . e Unit  IFC 4 Add2 B3.1.1 B3.1.5 B3.1.9 B3.2.1 B3.2.5 83.2.9 B4.1.1 B4.1.5 B4.1.9 -
Fl wall 00 The wall represents a vertical construction that bounds or Ifewall
Name 01 | Building element code (no: NS3451) + type code (three di Label IfcRoot.Name
Resuiption Lucer defined desqription of slement bipe induding materiy Text  IfcRoot.Description
- LoG pio | - NOSSB_LoGLevel X x X x X x % X X

LoG Level 1 The object is represented with an approximate geometry. NOSSB_LoGLevel.LoGLevell X x - - - -
LoG Level 2 The object is represented with approximate dimension, sh NOSSB_LoGLevel. LoGLevel2 - - _ - - - -
LoG Level 3 The object's dimensions, shape, orientation and locatien ig NOSSB_LoGLevel.LoGLevel3 - - - - - _

LoG Level 4 The object is modelled to a level that can be used in prody NOSSB_LoGLevel.LoGLeveld - - -
LoG Level 5 The objects is detailed "as built™. NOSSB_LoGLevel.LoGLevelS - - -
‘Wall common P20 [Definition from IFC]: Properties common to the des.~tHon Pset_wallCommon x x X x x x X X
Qto_ wall base guantities P20 Base guantities that are common to the definition of all ocy,, Qto_wWallBaseQuantities
NOSSB_AcousticCommon 150 A collection of properties that are commonly used by obje: y NOSSB_AcousticCommon X x X x X
NOSSB_BuildingControls 150 § A collection of properties that are commonly used by obje NOSSB_BuildingControls
NOSSB_CommunicationComnfi50 | - \\\\_ "7 CommunicationCommen
NOSSB_ElectricalDeviceComnfl 50 A collection of properties that are commonly used by objes NO», ~Devi H H
NOSSB_FireCommon 150 A collection of properties that are commonly used by objes NOSSE_Fire, LOG (geomEtrlcal m atu rlty) X X X X
NOSSB_Process pso | - . definitions are mainly x x x x
NOSSB_Reference iso | - - . . . x x
NOSSB_ReaTriggers bso |- : requirement guidelines for x x x x
NOSSB_ThermalCommon 150 A collection of Erogenies that are commonl: used b: ebie’ NOSSB_ThermalComt Contractual dOCU m ents X x X X
Column 222  IfcColumn is a vertical structural member which often is ali IfcColumn
Beam 223 An IfcBeam is a herizontal, or nearly horizontal, structural IfcBeam

Curtain Wall 230 A curtain wall is an exterior wall of a building which is an a: IfcCurtainwall
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Template: Statsbygg TEMPLATE: Statsbyr~

Requirements Table Mass Assignment aView Requirements View Filter

Expand all ||| Collapse all _«set Column Widths

Requirements for ARK (ARK) Code Description /

00 The wa' __.esefits a vertical construction that bounds or £
Name 51 Building element code (no: N53451) + type code (three di

Description 002  User defined description of element type, including materia
- LoG

LoG Level Y
LoG Level P ro pe rty _amiension, sha
LoG Level 1 and location is
LoG Level |fCW&| |_|fC ROOt. N ame ie used in produ
LoG Level

wall comma) _ 10 the definition

Qto_ wall base guantities 030 Base guantities that are common to the definition of all occ
NOSSB_AcousticCommon 150 A collection of properties that are commonly used by objec
NOSSB_BuildingControls 150 A collection of properties that are commonly used by objec
NOSSB_CommunicationComm 150 -

NOSSB_ElectricalDeviceComn 150 A collection of properties that are commonl

NOSSB_FireCommon 150 A collection of properties that are commonl
NOSSB_Process 150
NOSSB_Reference 150
NOSSB_ReqTriggers 50 -
NOSSB_ThermalCommon 150 A collection of properties that are commonl|
Column 222 IfcColumn is a vertical structural member which often is ali
Beam 223 An IfcBeam is a herizontal, or nearly horizontal, structural

Curtain Wall 230 A curtain wall is an exterior wall of a building which is an a:

Object-type IfcWall

.«@nual 2.0 TEMPLATE - ARK (WIP - MULTICONSI

Type Unit

Label
rext

Is set as requirement (X)
(no «x» means no

Property «Name»

IFC 4 Add2

IfcRoot.Name

IfcRoot. Description
NOSSB_LoGLevel
NOSSB_LoGLevel.LoGLevell
NOSSB_LoGLevel.LoGLevel™
NOSSE_LoGLevel.LoGL"
NOSSB_LoGLevel.l” i
NOSSB_LoGLev &s
pset_wallCr

Qto_Wa" Aes

NOS /mmon

4 Lontrols
mmen
mmon

requirement)

TfcColumn
IfcBeam
IfcCurtainwall

B3.1.1 B3.1.5 B3.1.9 B3.2.1 B3.2.5

x X x X x
X X
X X
x x x x X x
x *
X X

B3.2.9 B4.1.9

REQUIREMERN
DAT/
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Guidelines ~ Settings Project Components + Model Components v Object cards

I BIM Information Requirements I

Template: Statsbygg TEMPLATE: Statsbygg BIM Manual 2.0 TEMPLATE - ARK (WIP - M :"’ Zeh"“’f‘“ I
M el

.mvdxml format (export) p—

<ConceptRoot name="200 Wi
- <Definitions>
- <Definition>
- <Body>
- <I[COATAL
The wall represents a vertical construction that bounds or subdivides spaces. Wall are usually vertical, or nearly vertical, planar elements, often designed to bear structural loads. A wall is however not required to be load bearing.

I uuid="

“Iewall>

Building element code (no: NS3451) + type code (three digit serial number). Example syntax 244.001 : The wall represents a vertical construction that bounds or subdivides spaces. Wall are usually vertical, or nearly vertical, planar elements, often designed to

</Body>
</Definition>

</Defnitions>

<Template ref="00000000-0000-0000-0001-000000000001"/>

“export” “mandatory” >
</Requirements>.

- <TemplateRules operator="and">

iame( Exists]=TRUE"/>

*00000274-2697-2897-0000-000000943488" cod

en”>
TAL
User defined description of element type, including mater
1>
</Body:
</Definition>
</Definitions>
<Template ref="00000000-0000-0000-0001-000000000001"/>
- <Requirements>

+ The wall repre

nts 8 vertical construction that bounds or subdivides spac

2. Wall are usually vertical, or nearly vertical, planar elements, often designed to bear structural loads. A wall is however ©

“export” “mandatory” 000002 >
</Requirements>
- <TemplateRules operator="and">
Parameters

< />
</TemplateRules>

20 Wall common : 200 Wall

ARK uuid="00000274-2897-2897-0000-000000942103" code=

no="en"
- <IfcOATA[
[Definition from IFC]: Acoustic rating for this object. It is provided according to the national building code. It indicates the sound transmission resistance of this object by an index ratio (instead of providing full sound absorbtion values). : [Definition from IFC]: |

</Definition>

</Defnitions>

<Template ref="00000000-0000-0000-0001-000000000001"/>
<Requirements>

*mandatory” >
</Requirements>

Requirement reports and
exports

: .pdf format (report) ,

Wall

The wall represents a vertical canstruction that bounds or subdivides spaces. Wall are usually vertical, ar nearly vertical,
planar elements, often designed to bear structural loads. A wall is however not required to be load bearing.

IFC 4 Add2: IcWal

Level of Geometry (LOG)

106 required

233
Lea
- LoG L1 x
LoG Lever2 X x
LoG Level3 x x

Level of Information (LOI)

Properties required in:

= B3.1
= B3.2
Ba.1

Name
IFC 4 A2 : cRoot Name
Deseription X x x
IFG 4 Add2 : licRoot Description

‘Wall common

[Definition from IFC]; Properties comman to the definition of l occurrences of IfcWall and

lieWallStandardCase.

Acousic rating X x
IFC 4 Add2 : Pest_WallComman. AcousticRating

Combustitie X x
IFC 4 Addz : Pset_ WallCommon. Combustible

- Compartmentation X x
IFC 4 A2 : Pest WallCommen, Comparimentation

Fire rating X X
IFC 4 Add2 : Pset WallCommn. FireRating

Is extomal X x x
IFC 4 Add2 : Psst_ WallComman, lsExtemal

Load bearing X X X
IFC 4 A2 - Peet_WallCommn. LoadBearing

Suriscs spread of flama X x
IFC 4 Add2 : Pset_ WallCommn. SuriaceSpreadOiFlame

- Tnermal ransmittance X x
IFC 4 A2 : Pest_WallCommon. ThermalTransmitiance
NOSSE_AcousticCommon
A collection of properties that are commonly used by objects that have acoustic requirements.

Acousic Rating Requiramant X x

IFC 4 A2 : NOSSE_AcsusticCommen AcousticRatingRizq

NOSSE_FireComman
A collection of properties that are commonly used by objects that have fire requirements.
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B.X.X.5 after inter-
domain coordination:

Template: Statsbygg TEMPLATE: Stat:

Requirements Table Mass Assignment

Expand all ||| Collapse all Reset Column Widths
Requirements for ARK (ARK) Code Description Type Unit
I 4 wall Izuo The wall represents a vertical construction that bounds or £
Name 001  Building element code (no: N53451) + type code (three di Label
Description 002  User defined description of element type, including materia Text
- LoG 010 -
LoG Level 1 - The object is represented with an approximate geometry.
LoG Level 2 - The object is represented with approximate dimension, sha
LoG Level 3 The object's dimensions, shape, orientation and location is
LoG Level 4 The object is modelled to a level that can be used in produ
LoG Level 5 - The objects is detailed "as built™.
Wall common 020

Qto_ wall base guantities 030
NOSSB_AcousticCommon 150
NOSSB_BuildingControls 150
NOSSB_CommunicationComm 150
NOSSB_ElectricalDeviceComn 150

NOSSB_FireCommon 150
NOSSB_Process 150
NOSSB_Reference 150
NOSSB_ReqTriggers 150
NOSSB_ThermalCommon 150
Column 222
Beam 223
Curtain Wall 230

[Definition from IFC]: Properties common to the definitior

Base qu

A collec

coe BXXA Early in phase:

~aec |S the project updated
a and on track?

A collection of properties that are commonly used by objec
IfcColumn is a vertical structural member which often is ali
An IfcBeam is a horizontal, or nearly horizontal, structural

A curtain wall is an exterior wall of a building which is an a:

B.Xx.X.9 Final delivery in phase:
Does the project deliver according

to requirements?

Do the domains work well together?

[l —

IFC 4 Add2

Ifcwall

IfcRoot.Name

IfcRoot. Description
NOSSB_LoGLevel
NOSSB_LoGLevel.LoGLevel®
NOSSE_LoGLev' t?
NOS®" ~erLoGLevel3

_erloGLevel.LoGLeveld

NOSSB_LoGLevel.LoGLevelS
Pset_wWallCommon
Qto_wWallBaseQuantities
NOSSB_AcousticCommon
NOSSE_BuildingCantrols
NOSSB_CommunicationCommon
MNOSSE_ElectricalDeviceCommon
NOSSB_FireProperties
NOSSB_ThermalCommon
IfeColumn
IfcBeam
IfcCurtainwall

B3.1.1 B3.1.5 B3.1.9

REQUIREMENT

B4.1.5 =
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SBM 1.2.1 = IFC 2x3

— Structured by IFC 2x3 object types, property sets and properties

— Includes all requirement sets in Statsbyggs current BIM manual (Ref#)
— Possible outputs/exports; .mvdXML and .pdf

SBM 2.0 = IFC 4 + extensions (Statsbygg defined properties)

— Structured by IFC 4 object types, property sets and properties

— Includes all requirements reccommended by project team

— Includes requirement specifications of object geometrical detail level (LoG)
— Includes Statsbygg defined property sets and properties (NOSSB_Nn)
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DEMO - THE VALIDATION PROCESS?

Open standards
-

|  DEVIATIONS
BCF (ERRORS/WARNINGS)

|

1

|

|

|
»I

DESIGN TOOLS [

|

I

I
B

IFC
-n
‘ BIM
B Timble MODEL VALIDATION DELIVERABLES
‘ ToOL
REQUIREMENT mvdXML @
DATABASE

Video demo: https://youtu.be/HfTdoPyTZBU?t=168
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WHEN WwiLL THE BIM MANUAL BE USEFUL
AND FINISHED?
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WORKING ON SBM2 MODULES - A LONG WAY TO GO...

End User Interface (GUI)

i Generic requirements and guidance (NO validation) ”_:
| DesignPhases  Construction  FM and operations | |
1 i 1
1 i 1
| Domain (discipline) Domain (discipline) Domain (discipline) " _ i
: requirements requirements requirements ” & :
i ARCH/STRUC/ ARCH/STRUC/ ARCH/STRUC/ || . " g H
| MECH/ELEC MECH/ELEC MECH/ELEC Ii = L = i
1= ] ©
1 11 = 1
: LAANDSC req. LANDSC req. LANDSC req. ” % <>t % :
=
I 1 o I
I FIREENG/ FIRE ENG / FIRE ENG / i: K < = :
: ACOUSTIC ENG ACOUSTIC ENG ACOUSTIC ENG ” _5 = ug :
® e

! red, req. req. - 3 5
: i
| OPTIONS according to project BIM/GIS-strategy n % !
I i I
| 4D (time planning) 5D (cost planning) Drill Robot i = !
I

! 3D reinforcement  Digital building pit more ii_ _i

The requirements Validation of requirements
GREEN = SBM2 solution exists YELLOW = SBM2 solution started

ORANGE = SBM2 solution approaching GREY = SMB2 solution NOT started yet
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DEPENDING ON IFC4 CERTIFICATIONS TO ADVANCE...

Comparisons SBM 1.2.1 (2013~>) SBM2 (2019->)

In use in current building projects

Human Readable (PDF)

Machine Readable (mvdXML)

Generic / high level requirements exist (not validated)

Requirement type SHALL

Requirement type (SHALL), i.e. «only if activated in project) | Yes, if template adapted | Yes, template adapted

Requirement type SHOULD Yes, if INTERPRETED

Requirement type «trigger»

Can be valideted vs. IFC2x3 models Later on if we HAVE to

Can be valideted vs. IFC4 models

Validation of EXISTENCE of something

Validtion of VALUES of av valid list

Yes, if template adapted

Planned

Validation of valid SYNTAX (REGEX)




STATSBYGG

Purpose 3

REQUIREMENTS («X») ADAPTED TO PROJECT GOALS

Relevant phases

Relevant i
3 form® Rahvamllase St:t:r;;;-‘f‘asa Statsbygg-fase
- - e 9 {841 B4.1.5 |B4A 9
Statsbyags faser/milepeler B3.1.4 |B3.15 B3.1.9 24 |B325 ?3.2 9 ' : :
iy ““.?efiﬁiilii';?a%:;?;"&i':&o':’;
t‘r::; :?mm realer, romfunksjoner 09 utstyr i x x x , x
rom). _ - - x x X
8 Kostnadskalkyle (inves!eﬂngsanalyse}_ : : - - . K x x
9 |Analyse av livssykluskos’mader, : : : - -
10 |Analyse av milje- 09 Klimapéavirkning x x : : K
(BREEAM). : - - x X x
44 |Uttrekk av 2D-tegninger- . : : : - .
12 Pros}ekleringsfremdriﬂ (statussetting : x x : :
modenhetsnivé). : » : » : x *
43 | Simuleringer av brann- 09 mykspredn}ng - : - - ; ‘ x K
44 |Simulering 09 optimalisering av akus.t:::;r - : : : . -
imalisering 09 simuiering av lasni K x K
iy Lt o
16 Energianalyser- : . . : » _
47 |Lysberegningef- : . : : . _ _
418 |Sol-09 skygge-smdien : - : - .
49 |Vindanalyse (direkte vindpavirkning.

~ makb
imrrimes mus 1 nmitie 22 carrdnrin
At alinanin:

o
et kryss | f
P (yrru'f feltene for de forméy som
qitt vu,J,Jsz‘an‘S/{uasjon's nar p, osikton
2 nar pro,

elevante for ge aktuelle
Starter byagepros

Sfektering o o
: “C8. Forste fage 7
B'M JeAtel dys. dat Som er g, ‘OJ;?;,: ngé‘fdﬂf
2 g & forhang.

Faserj Statsbyggs Prosiekimodel 3

Leveranser

Ikke et B ji
-Prosjekt il
som}skal begrunnes o';W'k @ Flandard
forhandsgudkjen
awvik:

1032-Mdamogumne

Nes. Referanse til godkjent

g 0g g s o
Sn’wed prOSJekrerende,. utferende
: ;ﬁl:ukgre, 9ppdragsgiver mvl
fagljrg :ghg progjekteringskontroﬂ med
ordmenng og kollxsjonskénrroﬂ
Program ;
romheyder my. P
Utsryrskonrroll
- Sammenlign;
. gning
Sts tl;lagt pmgrammen utstyr oggpr;;euom
= Wrsom er avtalt at skg model e n
0! mengdeutrg,
o ; for budsja.
Kar::iita::s;bezregnmgs- 0g kontiolm’)rergg:e
e 2D-tegnin,
: Jer og sk
generert fra “natives-Bin {c? »Jemaer
modellen) ol

leres

g landskapsmodeﬂer
klim.



TIFIED SOFTWARE

@ buildi
uildingSMA
‘ RT.
3
Home Cor
MIMUNity Standards «
Certification
ON~  Resources v Q

Tnational
—

buildi
ingSMA
RT Int
ernati
ste tional Software ¢
ertificati
tion P
rogram

hing
'8 guidel
delines,

s, open cert
certificatio

ion calls and

d ongol

\20ing prog;

grams, a

5, and r

d results f

s for th

e

vendors,
ors/developers

artictpatin
g an

g and resulting certif

'E Certified soft
software

\D‘\rectnrate of Pu
oint Staterﬂent
ors and produc
be found under Car

Construct‘mn joint Statement. This)
defines requil cts to use software pased on open
standards by on architects: consu\tants, software yendors and
contractors in terms of how theY wor programs they can us®
fication 2
ertificatio 2.0pre
ion 1.0 araeeore 10 signfcan
S that had been us mproy
[P | been utag oo cU2ItY assur
“ e mport  mnisned & ) Jrance and
. " X, . . snea AUV eSS S weil 2
All fout orgamsat\ons have already \mp\emented the reqmrement for open sandards for 3D modelling and pemam " 13349 withdrawing cer
cHcAD G g certif
dccumentat‘\on (Bu'l\d'mg \nformation odelling—~ BiM). We have now acqu‘\red experient® in using the new — impat 10 201806
tools and methods. GRAPHISOFT .
sE ] ot
— L;‘ n w1806 h :RCH’CAD
Experience from projects comp\e’ted in accordanc® with the requ\rement for open M randards have coders | ARCAURI® e ARCHie fobruar - g
. . nexp FC23 oot CAD:
shown that the construction industy has not entirely raken advantage of the new technolosy and methods: xport  Finished 0308 2 o All certificay S IFCY Regey
. . . . . s cadine g ARCH N Cheg; iol ENC
s is therefore jmportant for out orgamsat\cnsto send cleal signals @ the marketand create predmtab\\\t\,'. 4 ARCHUnexp fFC23 V2O et nyf,%s the?Frisl iles pa 8 ew £
. fiopshed 2 ' ¥ Esrsu”di"gsfm,{: Re@ﬂenvs been po oIt cemﬁcatyo .
sutodeskch  AutoCA 2 c s
. ! . ; e AuachD w3 i on ,ergE'SSed The ). The imae View g, e by ARCES n° Allsysien,
The Joint S\atement sends clear signals 1© architects: consu\tants and contra-:\ors about which software chitecture o Fnished Z0OEE 015022 fence FC4 Ry Ge Shone o CEIT iCan S goi
autod o8 022 Read mo moders | Ererence WS one g, ification or autoy
. - . Autodesk . s A )
they can usé inour puilding projects: “orap e hitp, View targ, ;;amp/e o rﬁgﬁcfess ( SU’;‘:M
B“”‘ngssoﬁ #ARey dingsmar 1S 2l ‘-vorkﬂoui-;s:”s Oram:ed
#e art RCH ~te &l e
\What does thi i s | f eca onstrucgon o0 CAD A O e base,
st does this mean in pract orway s argest futur® ol n onan s #Openg, A _teq o
S . HEC4 25 M -refey
puilding pro;ects? Carage H;Zﬁeﬂﬁ//‘ﬂ” ork Tence-view
A . i ok = ftectyre o '
. Al goftware used in© according 10 the - pechineer - Clure #engine,
i 00 gincern
|atest opeN Bim standar 9
T yolved (archltec > rs to dema
D S are currently using, 1f
—Thre
e..l



s
= STATSBYGG

WHILE WATING FOR IFC4 CERTIFEIED SOFTWARE...

«Double Up» BIM Manuals efforts
— Validation of IFC2x3 models with Statsbygg BIM Manual 1.2.1 requirement set
— Validation of IFC4 models with Statsbygg BIM Manual 2.0 requirement set

BIM manual 1.2.1 Today’s Manual
BIM manual 1.2.1 - validate versio Pitstop - Validating |

BIM manual 2.0 @orrow’s Manua
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WHAT’'S NEXT N THE PIPELINE?

22=2BYGG MED
E=172: IMENING
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WORKS NOW

mvdXML requirements sets according to SBM1.2.1 for IFC 2x3 models for
disciplines ARCH, STRUC, MACH, ELEC (published)

mvdXML requirements sets according to SBM2 for IFC 4 models for
disciplines ARCH, STRUC (not yet published by 2019-08-28)

SBM2 site where the mvdXML files are published [Norwegian]:
https://sites.google.com/view/statsbyggs-bim-manual-2-0-sbm2/hjem

Google Translate of the SBM2 site @tyourownriske): hitps://bit.ly/2NxbVWv
SBM?2 teaser video [7 min]: https://youtu.be/HfTdoPyTZBU



https://sites.google.com/view/statsbyggs-bim-manual-2-0-sbm2/hjem
https://bit.ly/2NxbVWv
https://youtu.be/HfTdoPyTZBU
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COMING UP... [1]

The work on a Landscape Architecture (LARCH) reuirement set template
has come quite far — hope for a launch Q4,/2019

Dialogue with the Norwegian Contractors Association (EBA) and the
Precast concrete association about required properties for the
construction and as built phases started

Will be aligned with the results from Standards Norway and
buildingSMART committee SN/K 374 for standardized Product Data
Templates (PDT), based on CEN/TC 442 WG4
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CO M I N G U P [2] IfcRelSpaceBoundary used to generate IfcVirtualElement, that can have

condition discipline type requirements

* Working with requirement sets for
the «condition disciplines» like fire
and acoustic engineering, that do
NOT themselves have BUILT
objects in the model, but set
requirements for other discipline
models, like ARCH models

\_\\J P

Figure 176 — Space boundary at second level type A Figure 177 — Space boundary at second level type B
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FOLLO
WING IFC4 CERTIFICATION STATUS

Most major CAD
systems must have
IFC4 RV export
cetification before we
can introduce IFC4 as
an operational
requirement in actual
building projects
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TESTING, TESTING, TESTING IN PROJECTS

— Gol trafikkstasjon

— UiO - Livsvitenskap SZ‘G
— BUFetat Bergen beJ/

— Nasjonalmuseet (PNN) gé"of

— Norges arktiske universitetsmuseum O/écf

— Nytt veksthus Tagyen ’7&,77

— Ullersmo / Eidsberg fengsler Cs W

— BUS2 (Barne- og ungdomssjukehuset) /7@/-@

— Kunsthgyskolen i Bergen (KHiB) D0

— Fosshaugane - Hggskulebygget (ARK «SIlimBIM»)
— Inntrgndelag tingrett (ARK «SIlimBIM»)

— Statsarkivet (ARK «SIimBIM»)

— @rje Tollsted (ARK «SIlimBIM»)
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ALSO ON THE «TO DO» LIST...

Running «pilot projects»
In-house training and external «<marketing»
Improving the end user interface (GUI)

Translations
— BIMQ: English->Norwegian
— Generic requirement document: Norwegian—> English
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