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State owned enterprise under the aegis of the
Finnish Ministry of Finance

Approximately 12 600 buildings

Rentable floor area about
8,3 million square metres

Book value of properties

EUR 5,6 billion

Rental revenue EUR 646 million
Personnel 276

Investments EUR 260 million
EUR 340 million (2009)

five divisions since Jan 1, 2008:
Ministries and Culture

Defence and Security

Offices

Universities and Research
Development and Regional Properties

Approximately 70 2 renovation projects




Forerunner

Senate will be the forerunner as a building owner in space and
technical innovations

The better buildings are not enough for us - we will have higher
quality and performance of buildings

Ecological Building Method

Senate Properties has included the objectives of healthy
construction and sustainable development in its standard
guidelines for construction. In environmental operations, Senate
Properties focuses on reducing the energy consumption of
current property assets and minimising the environmental
impacts of new construction and comprehensive renovation
projects.

Social responsibility

Strong engagement to social responsibility

In terms of social responsibility, our main development projects
have included the preparation of a social responsibility strategy,
the development and certification of an environmental system
based on the ISO 14001 standard, and the creation and
implementation of procedures for ecological building.

Senate Properties was the best in Annual
Social Responsibility Reports competition 2007 in Finland and
this year 2008 we were the second best.
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Social responsibility is the foundation of Senate
Properties’ business activities. Sustainable
development objectives and environmentally-
responsible methods are part and parcel of our
everyday operations in both property development
and property maintenance.

Environmental affairs are managed in accordance with
the ISO 14001:2004 standard by means of a carefully
prepared and certified environmental system.

The main objectives of the environmental system are to
reduce the energy consumption of current property
assets, to improve the environmental characteristics of
new construction and comprehensive renovation
projects, and to develop waste management systems.
When executing new construction and comprehensive
renovation projects, Senate Properties uses its own
ecological building method.
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ISO 14001

DNV

CERTIFIED
ORGANISATION

Environmental affairs are managed in
accordance with the 1ISO 14001 standard
by means of a carefully prepared and
certified environmental system.
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HAKA 6

All participants used BIM 4 ! 'I&(I)Jl;(iﬁgtg School, Oulu
o Helsinki Music Centre
o HUT 600
: oITH 2, Oul Bl
As the result of testing S & O © TUT Main Bliilding

Senate Properties
announced in 2006 that
we WI” demar_]d BIM In a” @ KuY, Canthia and Snellmania
projects starting on ® Torikatu 36,0ulu

October 1st, 2007 e Didakticum

© HU, Hospital for Animals
o VTT DIGI House

o Upinniemi Central Warehouse

Only one participant used BIM

'»
BIM used only in one BIM used in all
phase of project phases of the project
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Experience of the Senate Properties’ pilot projects 2001- 2006

PM4D — Product Modelling 4D 2001-2002 Case HUT 600 Reported by PhD Calvin Kam,
Stanford University
VIP- Virtual Investment Process based on BIM 2002-2006 Case Aurora 2

Senate Properties’ BIM Statement 2007

REBIM — BIM for the Real Estate Business 2006-2008 Case HAKA 6 BIM guidelines, Measuring and
Modelling, Energy Analyses in HAKA 6

ECPIP- Engineering Construction Project Information 2007-2008 Case Aurora 2- Reference Process
Platform (VTT, HUT/ SimLab, Senate as a partner)

Statement of Intention to Support Building Information Modelling With Open Standards
- signed by GSA (General Services Administration)/USA, Statsbygg/Norway, Senate Properties/Finland,
DEGA (Danish Enterprise and Construction Authority)/Denmark, January 2008

Development projects are funded by TEKES ( Finnish Funding Agency for Technology and Innovation )
Tekes funds innovative research and development projects in companies, universities and research institutes.
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CASE: HUT®600 (Helsinki University of Technology,
Auditorium for 600 people )
2001 -2002

Architectural Design by A-konsultit Oy

I vttzese.
i
Experiences from HUT-600 AuditoriamCroyec

VERA Seminar Nover 01

Hel. Finland

A-ORSULTIT, ARC HITECTS HUT halgog

Project report at
Calvin Kam and Martin Fischer / CIFE Stanford University



Sgﬁaat"’cj

IIIIIIIII

Support client and project team in early project decision-making

Testing of:

product model approach in building services simulation, cost
estimations, and construction planning

IFC product model exchanges

project extranet (databank)

visualization tools (QT, photorealistic rendering, VR-EVE)
4D approach

Demonstrate benefits and challenges

MONTHLY HEATING ENERGY MONTHLY COOLING ENERGY

e W Share recommendations

150

120

90

6 Prioritize agenda for further R&D

30 =

\_‘_

0

1234567 89101112 1234567 89101112 DISSQmInaIe flndlngS and results
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Benefits from:

ArchiCAD

Life Cycle Cost

Environmental Impact
RIUSKA
Thermal Performance

HVAC-VRML

Lightscape

Prepared by Calvin Kam © 2001
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THK Auditorio OO
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CASE Aurora 2, University of Joensuu - Education and Administration Building
Architectural Design by JKMM Architects

Administration

Offices for researchers
Lecture Hall

Seminar Rooms

Library

Medical Centre for Students

Gross area 8 100 brm2
Costs 15,5 M€

Problems types by the Modelling
(ECPIP)

Skills and attitudes 19 %
Technical 35 %
Process 46 %
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JKMM Architects



Communication - TEAM Work - Interoperability

AUTHORITIES
WORKPLACE-Consult

OWNER -
~ _Projektinjohtaja
Asiakaspaallikko
TATE-asiantuntijat
Kiinteistopaallikko

iIRoom at VirLab Tampere University of Technology

1
1

CLIENTS/ END USERS
Tilatydryhma
Tilojen loppukayttajat

'PROJECT MANAGER

BIM Consult / IM management

COST MANAGER

| I |
11

| N |

DESIGNERS

Hankesuunnittelija
Arkkitehti/pdasuunnittelija
LVISA

Rakenne

Akustiikka

GEO

Turvasuunnittelija

CONSTRUCTOR
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Solution 1

* Cellular office plan > narrow building
body > “comb” type of layout

» Comb layout > big envelope area

Improved solution 2

» More energy-efficient solution by
reduced envelope area

» Glazed courtyards for distribution of
daylight for the surrounding office spaces

» Requires functions that can be located
at such a courtyard: library and waiting
area for student medical centre



TILAMALLI/ VERSIOT

HALLINTOVIRASTO

YHTEISKUNTATIETEET

KIELIKESKUS

KARJALAN TUTKIMUSLAITOS

OPETUSTILAT

SOSIAALITILAT

YTHS

TILACHJELMAN ULKCP.TILA
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urora

Aurorall/b
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Building Product Models / Aurora 2 Project (Building Services)

BUILDING-PRODUCT-MODEL-BASED 3D DESIGN

ARCHITECTUHAL 3D BS 3D Spatial ANALYSIS
mana .afjgntmod Combort

Architectural VR mod L | Analysis models
visualisations simulations ‘L

3D VISUALISATIONS *
lv J+° MAINTENANCE *

Ln.

3D CAD visualisations ".antenance Modelgo

L
-l-..

-
‘.- ".,

CONSTRUCTION WORKS (GE AND BUILDING SERVICES) BE.:’.
- + quantities

* Quantity take-off and cost estimation
= Production preiiring and management o
o' » 3D and 4D visualizations ‘..

*
L -

" (i

www. graniund.fi



Aurora 2 - Lighting Simulation

Photorealistic visualizations
utilizing product data of the
equipment

Not "just a visualization”,
but simulation based on
the actual product

Futad szustape

7 Myt wlernadin

s cdm

Bl@ s =

Lanpan Taha

Vit | T st bkt | 1 immsanent] abwishn] 1 askmiatinied | |

FabatsTurtans Ipirsora

Copynaht Granlund www.granlund.fi




. Build on
Product Architecture information

Open flow of information with Tocoman Quantity Management Solution

3D - Design Tocoman QM Solution
— -—

Architectural

3DiLink

Estimating

Tocoman

Structural

Scheduling
Tocoman

Server
- Procurement

Electrical \ Logistics
Global Solutions Local Solutions

c

=
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9
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{ Open Inf*‘maﬂén FI?(

' oﬁ Information F|}~<

Tocoman
3DiLink

TOCOMAN



Building Site Management

Tekla Structures Copyright Tekla Corporation



“2x* TEKLA

Model based collaboration

Plellsen Betoni Oy Ammin Betorl Oy

NCC Rakennus Oy

Finnmap Oy

Tekla Oyj /

-

Synchronization 2>

All parties can see the same
information, updated model
and attached information

Normek Oy

Tekla Structures Copyright Tekla Corporation
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Finnmap Con S.!;[!Eﬂg TUOTEMALLINTAMINEN

Senaatti Senaatti TALOTEKNIKKASUUNNITTELUSSA

FiiwraisTe T DIgumaWalus ALUSTAVA 02062008 1¢8) | e T e

SENAATTIKINTEISTOT

TUOTEMALLINNUKSEN OHJEISTUS

Finnmap Consulting

DI Juba Valjus 08.06.2006 1®
Suunnitteluryhmiin tuotemallinnusohje
TUOTEMALLINTAMINEN
TUOTEMALLINNUS
. Finnmap Consgl_‘ljp_g TALOTEKNIIKKASUUNNITTELUSSA
[ Versio 0.5
'tl I Tuha Valjus 05.06.2006

Tuomas Laine, Olof Graniund Oy E .

TUOTEMALLINNUS

REIKA- JA VARAUSSUUNNITTELUOHJE
SUUNNITTELUOSAPUOLILLE

TEENISET OHJEET PROJEKTIN OSAPUOLILLE

Tuotemalleinin ponjautiva maéra-
ja kustannushallinta
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Architects LPR-Architects
OLA LAIHO, MIKKO PULKKINEN JA
MARKO KIVISTO

Gross area 31 000 M2
Volume 230 000 M3
Costs 90 M€/ 140 M€
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Building and Spaces

Multi Usage and Flexibility of Spaces

Spaces for technical systems

Possibility to divide the spaces for different size of independent functional units

Targets for the Service Life of the Building

Building 200 years ( Music Hall)
Structural systems 200 years

Roof 50 years

Facade, windows 50 years

Floors 50-100 years

Walls, ceilings 25 years

Systems 5-100 years

Targets for Heating, Electricity, Water
Energy consumption max 105 kWh/m2
Electricity 60 kWh/m2

Water: water saving systems, devices

Building Materials

Esthetical and cultural long lasting materials

Materials should be functional, easy to clean, repairable an
emission should be highest class

Waste Management
Location of the waste collecting places




BUILDING INFORMATION MODEL /
MUSIC CENTRE PROJECT

*SPACE MANAGEMENT

*SPACES FOR 3 MAIN USERS RENTING AND JA COST-
EFFECTIVINESS OF SPACES

*COST ESTIMATIONS
*DESING PROCESS FOLLOW UP
*TENDERING PROCESS

*ENERGY CALCULATIONS AND LIFE CYCLE SIMULATIONS

*ACOUSTICAL DESIGN

*COMPLICATED ARCHITECTURAL SHAPES AND FORMS

*VISUALIZATION

*REAL ESTATE / FACILITY MANAGEMENT

*FIRE SIMULATIONS
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Helsinki Music Centre

LPR-ARCHITECTS

BUILDING INFORMATION MODEL /
MUSIC CENTRE PROJECT

*VISUALIZATION
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LPR-ARCHITECTS VISUALIZATION
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Senate Properties’ BIM requirements 2007

Since 2001, Senate Properties has carried
out a number of pilot projects to develop and
study the use of building information models.
Based on feedback from these, Senate
Properties has assessed product model
technology to be sufficiently ready for putting
to use in ordinary project work, and the
company has decided to require models
meeting the IFC standard in its projects as of
1 October 2007.

http//:-www.senaatti.fi

Aurora 2
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USE OF BIM IN SUSTAINABLE BUILDING AND CONSTRUCTION

» The Finnish Senate Properties is one of the forerunners in mobilizing BIM.

« "BIM Requirements 2007 in different phases of the design and construction
process". Phases of construction projects and related BIMs are:

Analysis of needs and objectives

Requirement model: Project requirements and requirements of the authorities
Design of alternatives

Alternative mass and spatial models

Early design: Architectural model, structural model, HYAC model, Electrical model

Detailed design: Architectural model, structural model, HVAC model, Electrical
model

Bidding phase

Approved detailed design and Construction model
Construction and commissioning

Construction model and As-built model

Facility management and maintenance
Maintenance model

Srr
A
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Senate Properties: BIM Requirements 2007
Volume 1: General part

Senate Properties: BIM Requirements 2007
Volume 2: Modeling of the starting situation

Senate Properties: BIM Requirements 2007
Volume 3: Architectural Design

Senate Properties: BIM Requirements 2007
Volume 4: MEP design

Senate Properties: BIM Requirements 2007
Volume 5: Structural design

Senate Properties: BIM Requirements 2007
Volume 6: Quality assurance and
merging of models

Senate Properties: BIM Requirements 2007
Volume 7: Quantity take-off

BIM guidelines available in English at:

Senate Properties: BIM Requirements 2007
Volume 8: Using models for visualization

Senate Properties: BIM Requirements 2007
Volume 9: Use of models in MEP analysis
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The entire set of “Senate Properties’ Building Information Model Requirements
2007 consists of the following documents:

- Volume 1. General part

- Volume 2. Modeling of the starting situation

- Volume 3. Architectural design

- Volume 4. MEP design

- Volume 5. Structural design

- Volume 6. Quality assurance and merging of models
- Volume 7. Quantity take-off

- Volume 8. Use of models for visualization purposes
- Volume 9. Use of models in MEP analyses

In addition to the requirements pertaining to their respective domain. each party
must become familiar with at least the general part and the principles of quality
assurance. The person in charge of the project or project information management
must master the principles of building information model requirements
completely.



Requirements for all project participants:
Volume 1: General Part
Volume 6: Quality assurance and merging of models

Volume 7: Quantity take-off

Domain specific requirements:

Volume 2: Modeling of the starting situation
Volume 3: Architectural design

Volume 4: MEP design

Volume 5: Structural design

Utilization of the BIM:

Volume 8: Use of models for visualization purposes
Volume 9: Use of models in MEP analyses

The BIM requirements are available at Senate
Properties web site www.senaatti.fi, in section

“English™ under the title “Senate Properties’ BIM

requirements 20077

Sgi:iaatti
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Senate Properties’ BIM Requirements
for Architectural Design, 2007
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The mandatory part is limited to modeling and visualization of the starting
situation and architectural design, as well as to the monitoring of the scope and
costs based on the models. In the architectural design. modeling will be applied
throughout the process. starting with the presentation of alternatives based on a
spatial model and ending with the tender documents for the contracting stage and
updating them during the construction process to match the final building.
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Senaatti-kiinteistdt Tietomallinnusvaatimuksst 2007 Arkkitehtizuunnittelu

Senaatti-kiinteistat Tietomallinnusvaatimuksst 2007 Arkkitehtisuunnitielu
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ja julkaistaan osien 1 ja & madritielernilla tavalla X X x X X x
Padsuunnitielija vastaa siitd, 2itd mallien
yhizensovitus tehdian ja eifd yhdistelmamalli on x X X x
malliiteknisesti ehyt.
Muu tehtava:
Muu tehtava:
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CASE HAKA 6 Hakaniemenranta 6 renovation project, Helsinki

Office Building with Concrete facade completed year 1975

Gross area about 23 000 m2

Working Place for 700 people

Designed before the Energy Crises in the 1970

Year 2005 Senate Properties made decision to renovate the Building technically modern and to
create high quality spaces for offices, meetings and education to be completed autumn 2008.

Architectural designer: SARC architects, architect Antti-Matti Siikala
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622007  10:52:40 Huoneiston numero : Ir_1647.jpg

Sininen vari Iimpdkuvassa osoiftaa vilenneen alueen.

1

LT RmCmEnEOEED

_ll LRI
-30,0°C ' ___, -“‘ ._
M Ry

Lampdkuvan alin arvo <-30,0°C
Lampokuvan ylin arvo 17,8°C Huoneilman Idmpdfila °C
Lampdkuva keskim&drin *.9,4°C Huoneilman kosteus %rH N/A

Paine-ero keskim&drin (pa) N/A
Lampokameran asefukset Ulkol&mpétila kuvaushetkelld 17 °C
Emissiivisyys 0,96 Tuuli 4m/s
FLIR ThermaCAM E4 sarjanro 21503438 Sadtyyppi Selketd
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622007  9:49:12  Huoneision numero : 7095 Ir_1622.jpg

Sininen vari Idmpdkuvassa osoiftaa vilenneen alueen. h

Kylmin piste lAmpdkuvassa: -4,7°C
30,0°C

7,0°C

Lampokuvan alin arvo -4,7°C
Lampokuvan ylin arvo 37,1°C Huoneilman lampdtila 16,7 °C
Lampokuva keskimadrin 15,6°C Huoneilman kosteus %rH N/A

Paine-ero keskimddarin (pa) N/A
Lédmpdkameran asefukset Ulkolaimpétila kuvaushetkelld 17 °C
Emissiivisyys 0,96 Tuuli 4mj/s
FLIR ThermaCAM E4 sarjanro 21503438 Sadtyyppi Selkead

lLdmpékuvosTo laskettu alin pistemdinen [Gmpdofilaindeksi] 35 Korjausluokitus :| Kts. alla
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www.tietoafinland.fi
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Suunnittelijan tarkastuslomake
Q- Q-
Laadun- Laadun-

Alkuperais-
varmistus varmistus ja IFC-malli

projektipankkiin

Suunnittelijan laadunvarmistus rq—J ]
Luonnokset “Tarkastetut” m
PROJEKTIPANKKI PROJEKTIPANKKI

Tilaajan laadunvarmistus ﬁ Raporttl
Laadun- Tarkastus-

varmistus lomake

PROJEKTIPANKKI

O
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Suunnittelijan laadunvarmistus Paasuunnittelijan laadunvarmistus

Yhdistetyn mallin
tarkastuslomake

== =3

Laadun- 1 Yhdistetty malli
1 varmistus projektipankkiin

l PROJEKTIPANKKI

PROJEKTIPANKKI

Korjaukset tehddan alkuperaismalleihin

Oc
:'G uo

SOLIBRI
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Yhdistetyn mallin
laadunvarmistus
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Yhdistetyn mallin
laadunvarmistus

Mallien yhtenevéisyyden tarkistus

» Aukkojen koko ja sijainti
* Pilareiden koko ja sijainti
« Méarat
o2 ~C

SOLIBRI
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Trebormzllin tarkastusiaportl
Tietomallin tarkastusraportti

Tietomallin tarkastusraportti Aika:

Version panays: -
Tiedostomunto: Paikka: - —
[FCRuild numera Aika- _IV_eergmn paivays:
Tarkas@a. iedostomuoto:
g g Kz:m: . IFC-Build numero
£ g g Versio: c
3 5| o
g. Z 'g g g b Version paivays: g = © 8l 2
Tiedostomuofa: | 8| g 2|l =
IFC-Build numero: in tar 2| 2| §| 2| Elkommentit
[Mallissa on maaritetty kermokset € sl
2| @
Tilat on maartelty kemokeiiain % £ g § 5 Walli luotu sovillla IFC-versiolla
Arkkitehtimallin 2| 2| 8| 2| S kommentit _
Tilojen korkeus on maartelty on

Mallissa an bruttoalatilat

Malli luotu sovitulla IFC-versiolla Rakennusosat on maariisity kerroksittain

& jen ja muiden filaryhmien nimet ja tyypit Mallissa on maaritetty kerrokset Sovitut/ohjeen mukaiset rakennusosat on mallinnettu

Huenetiiojen nimet ja tyypit ovat sallittuja Rakennusosat ja tilat on maaritelty kerroksittain Raker bsien ty oikeita tyo

H il . Sovitut/ohjeen mukaiset rakennusosat on mallinnetiu Raker SN ypit oval sovifiuja

—— —— | ole ylimdaraisia rakennusosia (pienet
R?;:m:)soswen tyypit ovat oikein (kaytetty oikeita seinanpatiat yms.)

Tilavaraukset talctekniikalle on tehty Rakennusosien rakennelyypit el ole sisakkaisii tai tu nusosia
Tiloja ei cle pdallekkain Mallissa i ole ylmaaasa rakennusosa |eikkauk5eilame merkittavia rakennusosien vilisia
Tilat on numeroitu yhsildhsesh - - ——— - Rakenne- ja arkkitehtimallin kantavat rakenteet
eiole tai tu nusosia toisiaan
—— Hen valisa Rakenne- ja arkkitehtimallin aukot vastaavilla kohdilla

eiole

Mallissa on bruttoalatilal Filarit ja palkit kohtaavat toisensa

Rakenteisiin on siiretty TATE-suunnittelijoiden

Bruttoalatilojen ja muiden tilaryhmien nimet ja tyypit varaukset

Huonetilojen nimet ja tyypit ovat sallittuja

; [

Hucnetilat, seinat ja pilarit kattavat kerroksittain

bruttoalan
Tilavaraukset talotekniikalle on tehty

Tilojen korkeus on maaritelty (valipohjan ja alakaton

valinen tila)

Tilojen muoto (tilat kohtaavat ymparéivat seinat ja muut|

Tunnuslukuja objektit
Tiloja ei ole paallekkain

(H ikojen suhde j T
Tilat on numeroitu yksildllisesti

+ subwe alia

Tunnuslukuja

; jen suhde huor

I jen suhde pi I Allekirjoitus:

Allekirjoitus:




Management of energy and comfort requirements

Sg:ﬁaatti

K I I NTEI1STOT

Customer
- ngpds Design . Construction Start - up . Maintenance
|Requirements Schematic Detailed [ Checks . commissionin!;Guaranteqoeriod, 2years|
Setting of Performance Performance Definition of Annual guarantee Continuous target
energy and analysis and analysis and energy target for: inspections: monitoring;
comfort targets requirements requirements _
verification verification * Target for the St : * Energy consumption

Target for _ _ _ _ 18t year of start-up Comparison of energy * Indoor conditions
monitoring and Schematic design  Detailed design phase, by using consumption to the start-
reporting of of measurement  of measurement the abnormal up target Updating of targets
energy and systemforthe  systemforthe running schedules according to changes
comiort targeted monitoring targeted monitoring nd year: .
performance and reporting and reportingand ~ + Normal target for Energy comparison to the

it's inclusion to maintenance normal target for

contracts maintenance

Building

and comfort reporting

Energy and comfort

|

Building information models

Copyright Granlund www.granlund.fi 2 E .
GRAMLUMD
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2.1. Project
planning

2.2. Design Construction

| N\ .
Requirements Design model Implementation model As-built model
Maintenance
_- -

What information is needed for critical decisions?
Which parts of this information are already possible to process with BIMs better than in the traditional ways?
Market readiness; both technical and skill view points?
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Approximately 40 projects since 1.10.2007 — 50 % modelled

Tervavayla School, Lohipato unit, Oulu
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« Service life design

« Environmental assessment

« Energy consumption estimate

« Maintenance manual

« Optimization on building refurbishment
« Sustainable building rating



BIM requirements for all design participants

Updating the existing BIM guidelines

BIM guidelines for operation and maintenance

Implementing investment process based on BIM
International collaboration between public real estate owners

The aim is to move on to the integrated model based
design, construction and maintenance in next few years
- Information for the Life Cycle of the Building -
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Global Warming - from a liability to the
solution

Learn to speak the language of the
customers!
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Helsinki Music Centre LPR-Architects




