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Introduction
My time in the USA

— Virginia Tech and the land grant mission
— work with builders on the east coast
— Work with US Dept of Housing and Urban Development

— The PATH program

 Changes in the US construction industry Iin
the period 1998-2005

— Are they important for us here ?
— Responses to change
— New building methods

e Understanding the building process

— Process research
— Information use
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US Building Industry east coasm

e Construction is an industry of last resort
— Safety Is a significant problem

— Skill level of the workforce is diminishing and the
workforce Is

— made up of unskilled immigrants
— Very limited trade training

e Supervisors and skilled trades

— Age of supervisors
— Age of tradesmen
— Background level
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US Building Industry east coasm

Zoning and land regulation In large centers
means land acquisition is difficult

Local code interpretation differences
— Examples
— Problems with inspectors

Pressures to reduce delivery times

Pressures on energy performance of housing
from both a regulator and consumer perspective
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The responses to the pressures

— Growth of companies
— consolidation of companies around land contracts

— The skills shortage

— NO REAL RESPONSE TO THIS
— Increased OH&S regulation
— A move to prefabrication and panelization

— Energy and housing performance

— A change to designs, less glass, better insulation

— New construction technigues, panelization, precast
basements, ICFs
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Building responses to pressures

 Industrialisation
— Panelisation
— Modularisation
— Factory built systems
— HUD — Code (trailer homes)

— Information handling and process
management
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Panelisation

e The drivers for change

— Builders having trouble sourcing skilled
subcontractors

— Believed to be more efficient
— Leading players adopted the method

— Ready network of suppliers of panels with
engineering backup
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Types of Panels

* Open Panels

e Closed Panels
— SIPS
— SIPS with windows

e Concrete Panels
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Closed Panels

« How SIPS are made
o Cut outs
 Windows

e |nsulation values
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Modular Housing

 Advantages

e |t took approximately 6 hours to assemble this 3,200
Square Foot Home. Within 3 weeks the HVAC, plumbing
connection, electrical connection, garage and
miscellaneous site work was complete and the new
owners moved into their new home. (from Hallmark
Homes Website)
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Setting the Modules
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Setting the Modules
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Setting the Modules
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Setting the Modules
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Seftina the Modilles
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Building the Modules -Floor
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Building the Modules-Walls
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Building the Modules — On line
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Ing the Modules — Roof
construction
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Building the Modules — roof
__Installation

- i
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Building the Modules- roof test
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Ing the Modules — ready for
transport
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The New Factory Approach to
Home Building —towards an
Integrated model

 The approach, the company, the investment

e Rationale for the approach
— Quality of product — 40% better energy performance
— Speed
— Reliability and liability reduction
— On site labor
— Volume of production

« The beginnings of an industrialized approach
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Panel productlon line
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Understanding the Construction
Process

o 4D CAD

* Process modelling
 Virtual prototyping

e Information Integration
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g ww . o Phasel Overview and Integration

= m. = =+ Completed 2000
S ¢« Review of

» Robotics

[NDUSYR[AL[Z[NG pin « Manufactured Systems

HE 1_1 o B  Historic Programs
» Digital Technology

RESIDENTIAL.. . .. e Ji lhl] * D2 Technoloy.
CONSTRUCTIO i « residential construction

Tags g

Proposed five types of integration
necessary to increase,
productivity, performance,

B e B quality, value in residential

construction:

« information

e physical
Consactin « performance
e production
e oOperations
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INDUSTRIALIZING

THE

RESIDENTIAL
CONSTRUCTION SITE

Phase 1V
Producnon Simulation

-

9
E * Graphical / Physics
approach

 Numerical / Petri-Net
-r approach
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Phase IV Production
Simulation

Evaluated viability of
simulation methods for
residential construction
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Phase Five - Virtual Prototyping

* Develop whole-process simulation

e Evaluate simulation’s abillity to predict disconnects /
bottlenecks

* Develop intuitive connector between petri-net and
graphical model

« Towards Total Building Model approach integrating
process & engineering in design phase
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Early Results
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Virtual Model

 To analyse
— Production rates
— Manpower requirements
— Material flows
— Ergonomics and safety
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Early Results — what will we use
them for

Understanding information requirements
Ergonomic analyses

Optimal assembly sequences
Consideration of assembly in design

Siide 67 www.rmit.edu.au



Other Opportunities for Virtual
Prototypes and Models

Performance analysis — needs better understanding of building
performance and performance models

Reducing the fragmented approach to design/construction results in
optimization of subsystems, but not of overall performance

Understanding interactions between subsystems and predict effects
on performance

To increase performance of the whole

This work has begun funded by US Department of Housing and
Urban Development but many other efforts are underway
Internationally. eg Accurate in Australia
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Internet Based Project
Management

 Information integration as the key to
construction efficiency

e Construction management has changed
greatly with mobile phones, faxes and the

Internet
e This offers great possibilities for the future
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Web — Based Project Management

e Scheduling and updates - web based
avallable all day, every day, change auto-
filtered for each sub.
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Web — Based Project Management

3 Foundations - Microsoft Internet Explorer
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Web — based orders to suppliers
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Conclusion

We need to continue our focus on construction
trade training and education — including
regulation

New prefabricated systems are a potential
change that may occur they may offer better
performance

We can use overseas experience to inform our
response to pressures in the industry

We need to understand our industry better from
process to social issues
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Thank you
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