
6/18/2013

1

Cost Savings by Using Advanced 
VDC Tools and Processes, 
Case Studies from Europe

Cost Savings by Using Advanced 
VDC Tools and Processes, 
Case Studies from Europe

Jani Myllymaa
Executive Vice President

Viasys VDC
Jani.Myllymaa@viasys.com

Jarkko Sireeni
Product Manager

Viasys VDC
Jarkko.Sireeni@viasys.com

Our Company

 Market leader in civil engineering IT systems in 
North Europe

 Long term strategy to grow
 Expanding to US market
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Our Network

Viasys
VDC

Total Solution Provider

Process Software

People
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Viasys VDC

 Agile value creation for 
customer

 Strong commitment to 
long term development

 Promotes open standards

 Dedicated to civil 
engineering

 Business critical total 
solution

 Customers as strategic 
partnerships

Your Partner in VDC Implementation

 VDC Consultation

 Process assessment and 
implementation

 Software Implementation

 Pilot projects

 Implementation planning

 User training

 User support

 Local phone, email and 
web support
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Value for Several Dimensions of VDC

 Enables over 4% savings in civil construction cost

 Better coordination and communication

 Effective presentations ja automated visualization

 Designed for mainstream VDC production

 Integrated into design tools and process

 Solution for each project phases and roles

VALUE FROM VDC
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 CIM or Civil Integrated Management is “the collection, organization and managed 
accessibility to accurate data and information related to a highway facility including 
planning, environmental, surveying, design, construction, maintenance, asset management 
and risk assessment.” - FHWA, AASHTO, ARTBA & AGC

 CIM or Civil Integrated Management is “the collection, organization and managed 
accessibility to accurate data and information related to a highway facility including 
planning, environmental, surveying, design, construction, maintenance, asset management 
and risk assessment.” - FHWA, AASHTO, ARTBA & AGC

 VDC or Virtual Design & Construction is “the use of integrated multi-disciplinary 
performance models of design-construction projects to support explicit and public 
business objectives.”                                                         - Stanford Center for Integrated Facility Engineering (CIFE)

Further Reading: Virtual Design and Construction: Themes, Case Studies and Implementation Suggestions, By John Kunz & Martin Fischer, CIFE Working Paper 
#097 Version 14: January 2012 www.stanford.edu/group/CIFE/online.publications/WP097.pdf

 BiM - CiM or Building Information Model or Civil Information Model is a digital database for 
an architectural or a civil  facility from inception to life cycle, suite of software tools & 
associated set of processes to produce, communicate and analyze design and 
construction.

Further Reading: BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, by Chuck Eastman,  et al (2008); 
buildingSMARTalliance, National BIM Standard-United States: http://www.buildingsmartalliance.org/index.php/nbims

BIM-CIM-VDC
Concepts, Definitions & Processes

Industry Productivity Challenge
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VDC Influence on Design Process

VDC makes it possible to influence total costs earlier when costs of changes are smaller. 
Source: CE News, Oct 2008, Image Patrick MacLeamy HOK / AIA

2D Drawings 3D Models 3D Collaboration models 3D Integrated Intelligent models

ISOLATED COLLABORATIVE INTEGRATED

Where we are goingWhere we are

Single discipline
Manual & CAD
Discipline approach

Single discipline
Limited intelligence
Discipline approach

Multi discipline
VR-Visualization
Project approach

Multi discipline
Multi phase
Web-Server based
Life cycle approach

Industry is changing from documents to 
models
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A highly precise virtual reality model is being created 
in parallel with the design of a Norwegian road, to 
help avoid conflicts in both design and construction.
(World Highways 7 January 2008)

VDC in Project Lifecycle

• Sketch models
• Area and city planning
• Public collaboration
• Alternatives
• Feasibility
• Impact on environment
• Rough cost etc. estimates
• Modeling of existing data

• Visualization
• Presentation models
• Social acceptance
• Decision making
• Cost esitimation, funding
• Presentation models, 

images, animations, Internet’

Collaboration, information management and data flow throughout the whole project life cycleCollaboration, information management and data flow throughout the whole project life cycle

• VDC Process
• Detailed models of existing 

and designed
• All disciplines
• Simulation
• Analysis
• Clash detection
• Quality management

0
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• VDC Process
• 4D Staging / Scheduling
• 5D Cost, resources, …
• Stakeout data from model
• Machine control
• Construction safety
• Site planning
• As-Built data collection

• VDC model based As-Built 
quality inspections

• Maintenance planning
• Simulators for operative 

training, safety

• Maintenance model
• Maintetance operation
• Digital Service Manuals
• Life Cycle Management
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VDC Digital Prototyping – Value for Money

VDC

Model

Simulate

Analyze

Optimize

 Product
 Physical structures
 Requirements
 Quality
 Cost
 Effects
 Risks
 Safety

Organization
 People
 Machinery
 Supply chains
 Resources
 Materials

 Process
 Communication
 Information management
 Phasing / Scheduling
 Task management
 Cost management

VDC Process & Data Flow

Simulation and Analysis

Collaboration and Visualization

EXISTING
MODELS

PROPOSED
DESIGN
MODELS

AS-BUILT
MODELS
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CONSTRUCTION
AMG

ADVANCED
VISUALIZATION

WEB 3D
MOBILE 3D
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Video – Sample VDC Model

PROJECT CASE STUDIES
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Value by Using VDC in Construction

Average cost per 
change / conflict 

has been calculated 
to be about 

~ $ 9600

(Norwegian Road Authority)

VDC Benefits – ROI/CBA
(WisDOT / Lance Parve)

I-94 Mitchell IC Construction Project-$294.4 m
Field Issues - $22.2 m (669 DINs/CCOs)

 GN-General:  30.5% (148-$6.8 m) ($45,674 per issue)

 RD-Roadway/Drainage:  25.5% (66-$5.7 m) ($85,631 per issue)

 WU-Wet Utilities/Drainage:  11.1% (90-$2.4 m) ($27,120 per issue)

 BR-Bridges: 8.0% (114-$1.8 m) ($15,557 per issue)

 NW-Noise Wall:  8.0% (14-$1.8 m) ($125,909 per issue)

 RW-Retaining Wall: 7.7% (78-$1.7 m) ($21,818 per issue)

 EW-Earthwork:  4.5% (17-$1.0 m) ($59,220 per issue)

 EL-Electrical/ITS/FTMS:  2.6% (93-$0.6 m) ($15,557 per issue)

 TR-Traffic:  2.1% (26-$0.5 m) ($18,174 per issue)

 SS-Sign Structures:  0.1% (23-$0.02 m) ($738 per issue)



6/18/2013

11

Case Study: RV 150 Ring 3, Ulven – Sinsen, Norway
Owner: Road Department, Contractor : Veidekke

 Part 1: VDC model was not used

 About 250 out of 600 changes 
were caused by design conflict 
between domains

 Additional cost of $ 2.4 mill. 
(+4,6%)

 Part 2: VDC model was used

 “There has been almost no 
design change/conflict on this 
parcel, E22”, Petter Bakke, 
Veidekke

 Potential cost savings $ 2.4 mill.

Case Study: 31774 Gjønnes station, Norway
Owner: KTP AS, Contractor: Veidekke

 Total 350 conflicts was 
found

 Half of them had not been 
detected without a VDC 
model

 Based on Norwegian 
Road Authority estimate 
potential cost savings 
have been $ 1.7 mill



6/18/2013

12

Contractor comments

VDC Potential in Construction

 Typical construction change orders 
are about 10% of construction 
costs

 By using VDC about half of change 
orders can be avoided

 5% savings in construction costs

 VDC increases design costs but 
saves more in construction
 More re-design in earlier phases due to 

digitally found clashes and design 
optimization between disciplines

 Less waiting on site and less re-design 
during construction

 Clearly positive ROI

0 10 20 30 40 50 60 70 80 90 100

Using VDC

Traditional

Design Construction
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TOOLS AND METHODS

VDC Tools
Viasys VDCAutodesk NavisWorks
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Viasys VDC – Total Solution

Viasys VDC

Integrated into AutoCAD 
and Civil3D

Import Civil3D, DWG, 
LandXML, IFC, 3D

Automated parametric 
modeling: 

simple to complex

2D to 3D

Symbols to 3d-objects

Materials and textures

5D Simulation

Driving Simulation

Import traffic simulation

Sun shadows and sky

Topics management 
inside model

Cloud synchronization

Free desktop viewer

iOS Viewer

Real-time 
presentations

Basic visualization

Export images and 
animations

Export to advanced 
visualization tools

Clash detection

Measurement

Sections

Quantity and volume 
reports

Parametric Modeling

 Integrated
 AutoCAD

 Civil3D

 Open standards
 LandXML, IFC

 Parametric 
modeling rules
 Lines to volume

 Points to 3D 
elements

 2D to 3D

 Visualization
 Materials, textures
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Case Study: West Metro, Finland
Owner: City of Espoo and Helsinki, Contractors: Multiple

 Combined data model

 GIS (GML: surroundings)

 CIM (LandXML: subway)

 BIM (IFC: structures, MEP)

 Target in maintenance

 AsBuilt model

 Maintenance planning and 
operations in 5D

 Digital service manual + 
3d model + mobile

 Lifecycle Management
 Design  Construct  Maintenance

Multi Disciplinary Model Management

 Simplified model 
hierarchy 
(disciplines)

 Visibility

 Highlighting

 Easy BIM

 Navigation

 Collaboration

 Information

 Show defects 
visually



6/18/2013

16

Clash Detection

 Simple clash 
detection

 Quick check 
between 
disciplines

 Advanced clash 
detection

 Complete 
model batch 
processing

 Rules and 
value based 
resolution

Collaboration

 Issues with xyz

 Description

 Attributes

 Comments

 Screenshots

 Cloud sync

 Used for project 
management, 
cross disciplinary 
communication, 
generic feedback 
comments
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Video

4D Simulation

 Easy scheduling 
from scratch

 MS Project 
support

 Visualization 
styles; remove, 
temporary, new

 4D clash 
detection

 Multiple 
alternative 
schedules
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5D Simulation

 Schedule 
properties

 Cost

 Materials

 Machinery

 Links

 Summary

 Graphs

 Customizable

Video
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Output

 Construction
 Quantity and 

volume reports

 Section views

 LandXML for AMG

 Presentation
 Viewer package

 Images and 
animations

 Export to 3D 
formats

 Viasys VDC Live
 Publish for Web3D 

and Mobile3D

Viasys VDC Live Models
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Video

Key Practical Methods for Successful VDC Implementation
Practices in Projects in North Europe / Scandinavia

 Common rules and agreements

 Educate people for the process and tools

 Model is the main engineering tool

 Collaboration using model

 Design analysis, clash detection, simulation

 Stakeout and AMG data from model

 Continuous update of discipline models

 Meetings are basically paperless

 Value based implementation

 Focus on most critical disciplines first

 Implementation steps

1. Model based design
- Using products like Autodesk or Bentley

2. Collaboration, simulation and analysis
- Using products like Viasys VDC
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Model Collaborate Simulate

www.viasys.com


