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For The Next Few Minutes.....

* Why Off Site Construction?
* Why Skills?

* Why Now?

* Research Aim

* Research Objectives

* Conceptual Model
* Detail Model
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Traditional
Onsite
Construction

Prod uct|V|ty?
Health and Safety?
Weather?
Timely targets?
Wastage?
Sustainability?



On Site
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Types of Off Site
Construction

 Component manufacturing

* Non-volumetric pre-
assembly

* Volumetric pre-assembly

* Modular building
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Carpenters 91% Professionals S

Framing crews 86% Workers
Bricklayers/masons 74%
Drywall installers 73%
Concrete workers 72%
Roofers 67%
Electricians 60%

Painters 60%

Plumbers 58%
Stonemason?

Source: National Association of Home Builders

SEN I,

Number of Japanese construction labourers under 30 years
of age is 10% of the total construction workforce. 45% 44%
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Industry 4.0
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Suppliers ."'h = prt?tll?::ilon Customised products
e
O O Sensors

Logistics Virtual production
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C Physical production O O
omputer/server Smart products

Humans communicating with robots
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Develop a skill profile prediction model for
different mixes of on site and off site construction.
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To define offsite and To classify the skill profiles
onsite construction and required for different mixes of

to develop typologies of onsite and offsite construction
offsite construction

o develop a conceptua
model that embeds the skill
profile classifications and
different mixes of onsite and
offsite construction

To test and validate
the developed model
and develop a
prototype system for
prediction

o expand the conceptual model to a detai
model incorporating different types of
buildings in various predominant materials




Mathematical, demand
forecasting method which
represents causal relationships
and makes predictions about the

behavior of a system. Definition

Granger causality test

WVector Auto regression 1 Types

Vector Error Correction

Stochastic Causal Model

Economic time series modeling Methods

o
Deterministic trend |

Definition Mathematical technique
. ) .
! Risk analysis when the problem is

| too complex and difficult to do by
| Uses direct calculation

Microsoft Excel

MATLAE
Possible Software SPS5

Liu, et al. 2015

Source
Wong, Chan and Chiang 2007

Monte Carlo Simulation l—

R

A complex process will be
codified to discrete events

Used in construction related Definiition

production systems

Known starting and end points

@Risk
\ Types Crystal Ball

Maore than 3000 results for a basic

ll'. simulation
' Formulation of the equation to
apply with possible random

| variables and get plot the findings

\
| _Requirements
|

\ afterwards
for the event \
. ' Source  Arashpour et. al 2016
Mode to keep track of time for l _ D'-ISEFE'I:F.: Event ] Research
2ach event Requirements Simulation Modeling . Mathematical computing
List of completed or to be J M OdEI I ng approach to handle the concept
completed discrete events TEC h n iql.IES _of partial truth
Birgisson 2008 Source Definition | Truthvalue may range between
e complete truth and complete
Pairwise comparison o . false
ive wei Definition . ‘e : [ Mandani Model
Relative weights are used to Fuzzy Logic Simulation A Types
identify the priority |\

Consistency test Validation Method

Microsoft Excel

Expert Choice Possible Software

Analytical Hierarchy Process

Wolfram Mathematica J

| Statistical Methods

Mostafa et. al 2018 Source

Decision Support
Systems

Decision Tree

Influence Diagramming

Technique for Order of
Preference by Similarity to Ideal

Arashpour et al. 2016 Solution (TOPSIS)

Source

| Takani Sutego Model

Y
. Source

Malhotra 2010

Probability Theory
Bayesian Belief
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Quantity
of Skills
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P v
- -
Design Professionals P
Engineering Professionals
Specialist Managers P -
s
- -
-, N\
-
-~
-
-
-
P s
— Engineering Trades Workers

Z >
80% - 20% 60% - 40% 50% - 50% 40% - 60% 20% - 80%

Onsite and Offsite Combination



WESTERN SYDNEY
UNIVERSITY

THE

JOINING UP
CONSTRUCTION Centre for ;
CO N V’E RSAT I 0 N Smart Modern Construction

Industrial
Building
4 . .
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Onsite and Offsite Combination
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Thank You!
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