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Vera Schedule and Budget

o Schedule - six years; 1997 - 2002
o Total volume

o ~48 % by Tekes 22 million €
s ~52 % by the industry 24 million €
s Total budget 46 million €
o Project allocation, Septemiber 2002
oResearch: 40 projects 5.4 million €
o |ndustrial: 104 projects ~  36.0 million €
o Total: 144 projects  41.4 million €

085 projects (60%) connected o IFCs
o URL: hifp://www.tekes.fi/english/vera/
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o Produces and maintains
the built environment for
business, services and
living

o Constitutes the main part,
70%, of the Finnish nationall
assefts

o Employs more than € 40 billion
500 000 people =

20% of the work force ¥
Operations,€ 35 billion

o Uses ~50% of the energy interest €15 biiort
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develop our industry? ﬁ“‘“ M environment
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Final project evaluation report available at
http://www.stanford.edu/group/4D/download/c1.html

Martin Fischer and Calvin Kam / CIFE - Stanford University

Senate
Why PM (Product Model) pilot?

e Research goals:
* Use of product model in the early phases of a
project
e Information exchange using product model
e 4pD-approach

e Management goals
e Proof of concept for new technology
¢ Life-Cycle calculations - LCC / LCA
* Visualization
e (Cost control: Design and construction phases

IAI Seminar April 2002
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Design and Analysis Tools in PM4D Approach

Construction Management Applications 4D Visualization PM4D Applications:

‘ 4D Construction Planning

. PlaNet Scheduling
TARMO

Cost Estimate

Architectural Apphcaﬁonm Design “Spell-Check”
ArchiCAD Spatial Visualization
S Life Cycle Cost
Environmental Impact
B RIUSKA o
Thermal Performance
HVAC-VRML
= Lightscape, | VR-EVE Photorealistic Visuali-
zation
Building Systems Applications Virtual Reality Visualization

Calvin Kam / CIFE - Stanford University

TEKES

Design & Engineering Processes

o Shared models can contain complex rules
for behavior and relations between objects

s Easy and cost efficient evaluation and simulation
at any project stage
e requirement management through the process
= thermall, lighting and performance simulation
= more accurate cost estimation
= environmental evaluation...
s Semi-automated design integration and code
checking

o New service areas for architects & engineers
a LCA/LCC services '
o Information maintenance
o FM services...




HUT Auditorium600 PRODUCT MODEL IN USE

« Architects virtual building model is the basis
for the other specialist models in the design
organisation.

« Data exchanged is 3D

« Easy transfer of product model for
simulations in IFC and other formats

« The structural and building services design
work possible in 3D

* Production planning possible in 4D

= Alternative design proposals can easily be
presented in VR or other formats for visual
presentation

« All above throughout the design process

HUT Auditorium€00 « A-KONSULTIT architects+ ® jyrki iso-aho V4+25.8.2001

n Energy Simulation n Comfort Simulation
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| Wl RIUSKA . M RIUSKA

= Tharmal simulation teol for
entire building |fe cycle

+ Currently basad on DOE 21E

» Developad in collaboration
with LBMNL

» [FC compliant by BSPro link

+ Tharmal simulation tool for
entire building iife cycle

« Currently based on DOE 2. 1E

+ Developed in collaboration
with LBML

* IFC compliant by BSPro link

n Visualization and Lighting Simulation n CFD Simulation

~ 1 CFD = Computational Flusd Dysamscs
: o
i VIVA 1

LightScape * CFX tool by AEA Technology

+ Simulation of temperatura
stratification and air velocities

+ Espacially for high spaces with
high zooling loads

* IFC compliant by BSPro link

Photerealistic
visualrsations

Lighting simulations
Links to product data




HVAC Design

MagiCAD

Progman Qy

+ 3D CAD tool for HVAC design
+ Manufacturers’ product data
+ Links to electronic cataloques
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il GRANLUND SOFTWARE
Il BsLCA
+ Integrated tool for ecological design
+ Buildings, technical systems, equipment
+ Throughout the design process
« Granlund’s LCA data libraries
= Building
1 30 model
v v | v v
ENERGY STRUCTURES SYSTEMS NETWORKS
e rwme i oA s
m ;JQT(‘R Iﬁ SMOG Il DESIGN CADTOOLS
M TR SR EE Integrated LCA-tool
Il BSLCA for the entire building life cycle
ﬁ Environmental database
of BSLCA
WebShow_PMWAD ppt/ Mo 7
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Construction Process

o Wide utilization of design data

o Information as a part of the product:

s Building maintenance database based on as-
built information will be delivered as a part of the
production

s eCommerce is not just procurement and
fransactions; product information must be a part
of the eCommerce

@ electronic product libraries with direct inferface to
design and procurement software and building data
models = IFC compliant XML

YIT Cost and Value Engineering Tool

cov
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7] By Tender Delivery
. dugt .
e Mo Calculation Management
Quantity || \ Task Management

The model based system saves
50-80% of the work in cost estimation, and
the accuracy in the early stages improves

fromm +/- 15% 1o +/- 3%

|§ Q T UCUr TR
m’ jP oject Database

i) Standai
Solutighs

/ Cost
% T~ Knhowledge Supplier register
Method Data Base




hd b s

Solibri Model Checker

o First commercial Design Spell
Checking product

= Released at AEC Systems Show,
Chicago June 19th 2001

o VR for visual checking

s Any number of constraints to check

s Best practices, interferences, escape
routes

= Able to download more constraints =
o |FC support, but no IFC's structural

L [ R e e e 1= 3 P 1

limitations B o ot chci sl
= User can adjust or create ' 88| @f e BB @]
constraints Model Canstaint Set | Selecton Tool|

Constraint

o Communication with

HTML/XML reports
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15 ofthe same bype mest not Fiersec!
inersecing walls must be connecied
Wislls must not sverlap with spaces

B-Properies
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Lifecycle Management

o Key people are the clients; building owners
and facility managers
e they will have the most benefits
o they can set the requirements

o Better fools for early decision making
o LCA and LCC tools
o maintenance simulations

o Better tools for FM/PM
o pefter budgeting tools
= pbetter utilization of resources
= betfter management for preventive maintenance
o lower costs for maintenance




Senate

What did we benefit?.......

e Life cycle studies and alternative
comparisons
* Full life-cycle analysis available in early design
* Decisions based on accurate information
e Minimizing of risks in decision making

e Reliable budget and cost control
o Supply management: quantities
s Impact of each change evaluated

1Al Seminar April 2002
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Decision Support by Visualization
and VR Technology

A
President of HUT:
"The first row Is too
close to the speaker”
T / A T

4 i/
Calvin Kam / CIFE - Stanford University




Senate

How do we continue?.......

* A new pilot project using PM (Product Model)
approach
e Piloting Product Model in Pre-Project Planning

e Modeling of existing buildings
e Participating in PM development

e Facilities management software developers -
get along

e New Business practices
e processes, roles, responsibilities
s requirements to use PM-enabled tools

1Al Seminar April 2002
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Some Conclusions &
Future Development




CFX

fuid dynamics

Data Exchange

BSLCC

fe-cycle cost

AllPlan
structural

Main product model
applications,
information sharing ArchiCAD
examples, and i o
experiences learned
from the HUT-600
project -
middleware and
internal database

Bnvircamantal

Lightscape

lighting

are omitted
Legend:;
Non IFC-compliant application IFC-compliant application
- (Chapter 4.2) - (Chapter 4.2)
— One-way info. sharing g One-way info. sharing through IFC
(Chapter 5.1) (Chapter 5.2)
Interventions required —'-’ A faw correctable errors
-l I-' (Chapter 5.1) (Chapter 6.2)
* Major errors in sharing ﬂ Two-way Info. sharing through IFC
(Chapter 6.2) (Chapter 5.2)

Calvin Kam / CIFE - Stanford University

Different Input Data Requirements

Cost Estimate & Value Engr. A0+ Time Visualization Life-Cycle Cost/Emironmental Impact

LCC/LCA

Geometry break down Distinction between
according to activities material types

Layering and naming
comply with database

Architectural CAD - . o s Computational Fluid Dynamics

ArchiCAD

Reduce 3D polygons
with texture map

Boundary continuity and
“watertight”

Thermal Simulation Mechanical Design

RIUSKA MagiCAD

Wall breaks at
room slab

Interior surface
continuity

Incorporation of thermal
data

Calvin Kam / CIFE - Stanford University




Value Network of In’regro’red ICT Sys’rems
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