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IntroductionIntroduction

The Research Project Joint The Research Project Joint 
collaboration with CCIR, UT and collaboration with CCIR, UT and 
MOTAMOTA--ENGIL, Portugal.ENGIL, Portugal.
The research project consist of The research project consist of 
mainly two parts: mainly two parts: 

RoadSim (Simulator)RoadSim (Simulator)
4D Visualisation model4D Visualisation model

RoadSim is a site knowledge base RoadSim is a site knowledge base 
construction planning, scheduling construction planning, scheduling 
and simulation system. and simulation system. 
4D Visualisation model that focus 4D Visualisation model that focus 
on the simulation and visualisation on the simulation and visualisation 
of earthwork construction process of earthwork construction process 
in road projects is the key part of in road projects is the key part of 
the research.the research.



Research AimResearch Aim

Is to develop a methodology for a generative Is to develop a methodology for a generative 
4D Visualisation model of earthwork 4D Visualisation model of earthwork 
operations that will enable to identify, collect, operations that will enable to identify, collect, 
analyse, develop measure and communicate analyse, develop measure and communicate 
site data in a lean and effective manner.site data in a lean and effective manner.



Research ObjectivesResearch Objectives

To encapsulate site operation To encapsulate site operation 
knowledge & stateknowledge & state--ofof--art art 
techniques used in construction techniques used in construction 
planning, simulation and planning, simulation and 
visualisation.visualisation.
To develop a methodology and To develop a methodology and 
a prototyping for a generative a prototyping for a generative 
4D visualisation Model. 4D visualisation Model. 
To test site application of the To test site application of the 
model with case studies in road model with case studies in road 
projects.projects.



Research MethodologyResearch Methodology

Literature ReviewLiterature Review
Design and development of a Design and development of a 
prototype of generative 4D prototype of generative 4D 
visualisation model.visualisation model.
Survey questionnaire and data Survey questionnaire and data 
analysis.analysis.
Case study for validation of 4D Case study for validation of 4D 
visualisation model.visualisation model.
Optimisation model of Optimisation model of 
earthwork quantity for cut/fill.earthwork quantity for cut/fill.
Establish the value of the modelEstablish the value of the model



Framework ofFramework of
4D Visualisation Model4D Visualisation Model

ProcessProcess

RoadSim 
Productivity and unit cost 

of road activities

Road Design Data
1) Road survey data 
2) Sectional quantity 

of cut/fill 
3) Site access points

Road Design Data
1) Road survey data 
2) Sectional quantity 

of cut/fill 
3) Site access points

Construction Operational 
Site Knowledge Base 

Road surface profiles 
during construction



Development of Development of 
4D visualisation model4D visualisation model



Case StudyCase Study

1.5 km road section that was completed in Portugal. 1.5 km road section that was completed in Portugal. 

Selected Road 
section for case 
study



4D Visualisation Model4D Visualisation Model
(Earthwork operations)(Earthwork operations)



4D Visualisation Model4D Visualisation Model
(Earthwork operations)(Earthwork operations)



Visualisation of Visualisation of 
Road surface ProfilesRoad surface Profiles



Cost Histogram of Road sectionCost Histogram of Road section
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DeliverablesDeliverables

A decision support tools that A decision support tools that 
will assist the project will assist the project 
managers/planner to managers/planner to 
•• Improve communication.Improve communication.
•• Simulate and visualise the Simulate and visualise the 

progress of cut/fill soil mass progress of cut/fill soil mass 
with spatial aspect.with spatial aspect.

•• Cost profile along road sectionCost profile along road section
•• Facilitate a logical decision Facilitate a logical decision 

making process in developing making process in developing 
construction schedule in a lean construction schedule in a lean 
and effective manner.and effective manner.



Research SignificanceResearch Significance

Road construction and Road construction and 
civil engineering civil engineering 
contractorscontractors
Academic and Industry Academic and Industry 
research centresresearch centres
Software developerSoftware developer



Thanks Thanks 


