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* Tekes: Construction and Wood
Technology Cluster

Tekes mission:

R&D must become a
constant part of the
normal business
also in the AEC/FM
industry

Information and
Communication
Technology

Change in the basic
philosophy:

We must move from
minimizing the costs
to maximizing the
added value

Environment

Arto Kiviniemi
2




* Technology Programs

» Extensive programs initiated by Tekes
and consisting of numerous projects

* Focused on a key technology sector =
pro-active tool influencing the focus of
R&D and creating the critical mass

* Implemented in co-operation by
companies and research units

* Projects and results are partially public,
but the results of industrial projects are
proprietary
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* Vera Technology Program

* Information Networking in the Construction
Process

» Schedule - six years; 1997 - 2002
* Total volume

~45 % by Tekes 120 million FIM (~USD 18 million)
~55 % by the industry 140 million FIM (~USD 22 million)
Total budget 260 million FIM (~USD 40 million)

* Allocation January 1997...August 2001
* Research projects: 35 /26 million FIM  (~USD 4 million)
* Industrial projects: 90 /174 million FIM (~USD 27 million)
* Total: 125 /200 million FIM (~USD 31 million)

e URL: http://www.tekes.fi/vera/

Arto Kiviniemi
4




* Target

The target is to
promote the
implementation

and use of ICT Processes
and networks as
the enabling
technologies  \implementatic
to re-engineer T
the construction |
and FM

processes

\

* Information Lifecycle - project view

Briefing Sketching  Design,
Engineering

Planning,
Cost

Demolition Facility Construction
Management

Information




* New View to the AEC/FM Industry

Core
Business \
Facility
Management

ATE INDUSTRY

3¢ Real Life Cycle View ?

Where are
the real
benefits of
ICT?

adaptation _
— _Design

Client’s
core business
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Project Highlights

* The new auditorium complex is an addition to the main

building (1969) designed by architect Alvar Aalto

P ——

This research focuses on exchanging IFC product model
data and on leveraging 3D models for various simulations
and 4D modeling

Model and data sharing allows the project team to study
more design alternatives, complete thorough analyses of
life cycle costs and environmental impacts, produce virtual
reality models for decision making support, and study the
construction sequences through 4D visualization




Visualization

Virtual Reality Lighting simulation . .
Comfort Simulation
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Architectural

Design

GEI-C Shared IFC IS E] Energy Simulation
ELELE Nl Model & Data Design ‘ :

4D Simulation
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Life Cycle Cost

Construction
planning

Electrical
Design
Eslmating SESET Comp. Fluid Dynamics

Environmental T

Analysis
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Energy Simulation
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Comfort Simulation
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CFD Simulation

CFD = Computational Fluid Dynamics

CFX#¢

« CFX tool by AEA Technology

+ Simulation of temperature
stratification and air velocities
Especially for high spaces with
high cooling loads

IFC compliant by BSPro link

.
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HVAC Design

MagiCAD

Progman Oy

+ 3D CAD tool for HVAC design
+ Manufacturers’ product data
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.ﬁ Environmental Analysis (LCA)

e, GRANLUND SOFTWARE

Il BSLCA

+ Integrated tool for ecological design

+ Buildings, technical systems, equipment
+ Throughout the design process

+ Granlund’'s LCA data libraries

= Building
b 3D model
'ENERGY STRUCTURES SYSTEMS NETWORKS
i A S0F Twane il R AN SO TWARE ol LG S TR
Il RIUSKA Il sSMOG Il DESIGN CAD TOOLS
i GRANLUND S OFTWARE Integrated LCA-tool
Il BSLCA for the entire building life cycle
ﬁ Environmental database
of BSLCA
WebShow PW4D. ppt / Mo v

Virtual Reality in EVE

« Helsinki University of Technology, HUT

+ Visualisation of a modelled space

+ Afull size virtual environmental room
with three walls

« Data link from 3D visualization and
lighting simulation

Future:
Visualisation of thermal conditions

WebShow_PMAD ppt / Mo &




hd b s

Construction Planning

* Experiment with IFC import =

e Lx e pomt fuk e e

of 3D building geometry EE = ol | 2

* 4D model integrated with
the construction schedule
of YIT

* Align 4D view with view
from the web camera

* 4D case study in HVAC
system with Granlund
designers

* During this Fall, there will

be case studies in space

and facility management
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Tender Delivery
dugt .
Mo Calculation Management
Quantity Task Management

Management

Cost

howledge Supplier register

Method Data Base




Utilization of Product Model

$| =—
COVE Product Model : T
Quantity Cost Production
Take-off Calculation Planning
Components Tasks
PAW816 Partitipn Wall 250mm 0400 Fri\ework 67 Equigment &
| Method | Quantity | Location | Price | Time |
On-sitd Concrete 15 m3  Zone B 378,21 FIM/m3 Week 15
|Resources Quantity | Location | Price | Time |
Concrete K30 15m3 ZoneB 241,35 FIM/m3 Week 15 procurement
Concrete Work 8.25h  Zone B 60,00 FIM/h Week 15 Needs
Bucket 500 | 1unit Zone B 15,00 FIM/day Week 15

Delivery Database

One to many
relations
"
Improved Decision Support
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Process target is based
on the utilization of
existing information:

+ Functional needs

+ Technical solutions
* YIT-House

. decision making

.
o

More information availdbl.e

in earlier project stage ‘.,

Time




Solibri Model Checker

* Performs "Design Spell Checking”
* Key ratio calculations / efficiency
e Component structures T ———
* Required properties it 'ﬂ

¢ Interferences
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» Code compliance _ “ I
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e Alternatives : !
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* Implementation of technological leaps

Implementation
components

. User User
Technological

awareness competence

Software
demands

Implementation Software

Competitive
technologies = implementations

situation

Daily Business++

Daily Business
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