
  

DEVELOPING THE DIGITAL MODELS FOR ALL LIFE-CYCLE STAGES OF THE CIVIL AND INDUSTRIAL CAPITAL 

FACILITIES 



THE PROBLEMS 
Cost Increase 

Time Wastage 

Standardization 

Labour Shortage 

Missed Communication  

Compliance & Safety 

Clashes in Construction 

Material Wastage 

Outdated Data 



One thing applies to all of them: The importance to look at their whole lifecycle 

Main Contractor / Consultants 

Facility Manager /CAFM 

Responsible 

Support Function 

Consulting 

Concept Development Construction Operation 
Re-Use 

Demolition 

Life cycle Management 



 Diagram from  

DR. ASSEM AL-HAJJ, 

Heriot-Watt University Dubai 
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DISPOSAL 

RESALE 

ABANDONMENT 

Health & Safety 
Environment 

Cleaning,Security 
Water Management 

Logistics 
ENERGY 

Gas, 

Electricity 

Insurance 
Taxation 
Statutory 

fees Inspection 

Repairs 

Maintenance 

Replacement 
OPEX 

OPerational EXpenditure  

The Whole Life- Cycle Approach 

DECISION 
MAKER 

TCO (Total Cost of Ownership) = CAPEX+OPEX 

Design 
Construction/Execution 

Site 
Acquisition 

Commission CAPEX 
CAPital EXpenditure  



…needs solutions that address 

• Communication 

• Coordination 

• Collaboration 

• Effective information sharing 

Facility  

Data 

The Facilities Profession… 



Building Process 

 

 

ARCHITECTS STRUCTURAL 

ENGINEERS 

MEP SYSTEMS 

ENGINEERS BUILDERS OWNERS 

Design Build Operate and 

Manage 

Data Creation Facilities Management 



Building Life Cycle 

 Design  Build Operate 

Fabrication 

Project Management 

Procurement 

Scheduling 

Estimating 

Bid Management 

 

Marketing Tools 

Facility Management 

Planning 

Maintenance 

Space Management 

Asset Management 

Conceptual Plans Architectural 
Plans 

Mech./Elec./Plumb. 

Structural 

Site Planning 

Asset information 



Current State of Affairs: 

 
- Non-integrated FM Software and Hardware 

Solutions 

 

- Multiple Stakeholders (Capital Projects, FM 

Services, Real Estate, Energy, HR, 

Procurement, etc.) 

Computerized Maintenance Mgmt System 

(CMMS) 

Building  Automation System (BAS) 

Enterprise Resource Planning 

(ERP) Computer Aided Facility Management 

(CAFM) 

Geographical Information System 

(GIS) Building Information Model (BIM) 

What’s Needed: 

 
- Decisions should be made on complete 

information from all these systems working 

together 

 

- Interests of all stakeholders should be 

considered and matched 



 

 
Lifecycle BIM 

ties it all together 

 

Lifecycle Building Support Provider 

Computerized Maintenance 

Management System (CMMS) Building  Automation System (BAS) 

Enterprise Resource Planning (ERP) 
Computer Aided Facility 

Management (CAFM) 

Geographical Information System (GIS) Building Information Model (BIM) 



ARCHITECTS 

STRUCTURAL 
ENGINEERS 

MEP SYSTEMS 
ENGINEERS 

BUILDERS & 
FABRICATORS 

OWNERS 

CIVIL 
ENGINEERS 

INTEGRATED PROJECT DELIVERY (IPD) AND BIM 

• BIM is an process that allows owner, 
architects, engineers and builders to 
explore a project digitally before it is built. 

 
• Coordinated, consistent information is 

used throughout the process to: 
 
 Design innovative projects 
 Accurately visualize physical 

appearance 
 Simulate real-world performance 
 Integrate with regulatory, safety, health 

and technical compliances for buildings. 

IPD as "a project delivery method that integrates 
people, systems, business structures and practices into a 
process that collaboratively harnesses the talents and 
insights of all participants to reduce waste and optimize 
efficiency through all phases of design, fabrication and 
construction” 
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PD: Pre-design 

SD: Schematic design 

DD: Design development 

CD: Construction documentation 

PR: Procurement 

CA: Construction Administration 

OP: Operation 

Graphic courtesy of Patrick MacLeamy AIA / HOK 

Ability to impact cost and 
functional capabilities 

1 

1 

Cost of design changes 

2 

2 

Traditional design process 

3 

3 

Preferred design process 

4 

4 

Greater IMPACT to the Project COST 
when collaborative design process are not brought in earlier to key stake-holders ! 

Why Integrated Project Delivery & BIM is important ? 



Visualization 

Time Planning 

Efficiency 
Shorter 

Project Time 
Facility 

Management Simulation 

Production 
Planning 

Machine 
Guidance 

Higher  
Quality 

Information 

Cost 
Estimation 

Efficiency Logistics 
Re-use of  

Information 
Collision 
Control 

Quantity 
Take Off 

Communication Collaboration 
Platform 

Idea Study Initial Study 
Railway 

Investigation 
Work and Railway 

Plan 
Design  

Documentations 
Construction 

Phase 
Facility 

Management 

INTEGRATED PROJECT DELIVERY (IPD) & BIM 

DMS 

• Collaborative 
• Access Control 
• Audit Trail 

• Standardization of 
documents 

• Structured Workflow 

BIM PPM CAFM 

• BIM Conversion 
Services 

• Coordinated and 
consistent Digital 

Database 
• Visualisation 
• Precision 

• Productivity 
• Constructability  

• Real-time monitoring 
• Optimise Resources 
• Lean and Green 

construction 
• Quality Control 
• Paper-Less 

• Life-Cycle 
Management 

• Asset Management 
• Space Management 

• Contract Management 
• Energy Management 

• Maintenance 
Management 

 

THE PROCESS OF RAILWAY PLANNING AND CONSTRUCTION 

PROCESS 

METHODOLOGY 

TECHNOLOGY 

BENEFITS 

BENEFITS 



BIM APPLICATION FOR CIVIL & INFRA PROJECTS 

DESIGN CONSTRUCTION OPERATION & MAINTENANCE 

OWNER / CONSULTANT / CONTRACTOR OWNER BIM TEAM 

•DESIGN VALIDATION 

•DESIGN COORDINATION 

•CLASH ANALYSIS 

•VISUALIZATION 

• CONSTRUCTION 

DOCUMENTATION AND 

COLLABORATION 

• CONSTRUCTION 

SEQUENCING 

• CLASH ANALYSIS 

• VISUALIZATION 

• PLANNING OF TEMPORARY 

WORK 

• FACILITIES MANAGEMENT 

• ASSET TRACKING 

• BIM DATABASE / OBJECT 

LIBRARY 

• VISUALIZATION 

BUILDING 

LIFE 

CYCLE 

BIM 

ORIGINATOR 

BIM 

APPLICATION 



FEASIBILITY STUDY AND ANALYSIS 





INTEGRATION OF BIM AND SURVEY DTM 

Kwun Tong Line Extension (KTE), Hong Kong 



INTEGRATION OF BIM AND SURVEY DTM 

Ho Man Tin Station Structural Model Survey DTM dated 14 May 2012 

Survey DTM dated 22 Feb 2013 

Kwun Tong Line Extension (KTE), Hong Kong 

KTE Station Section 



Design Study of the Access Roads 



Design Study of the Access Roads 

Option 1 - Embankment Option 2 - Bridge 

Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv


DESIGN TO CONSTRUCTION 



Information of every elements 

(material, object name & number, 

dimension, volume, etc) 

3D BIM Model 



CONSTRUCTION OF DEPOT 

RAIL 

ADMINISTRATION 



CONSTRUCTION OF DEPOT 

STABLING YARD 



CONSTRUCTION OF DEPOT 

PERMANENT WAY WORKSHOP 

& LOCOMOTIVE STABLING 



CONSTRUCTION OF DEPOT 



TRAFFIC / SAFETY SIMULATION 



4D Analysis of Excavation Sequence 



SUSTAINABLE DESIGN 



Visualize and Simulate Environmental Performance  

• Building performance and site analysis 

software 

• Simulate and analyze environmental 

factors 

• Solar, shading, day lighting, thermal 

• Analyze design concepts such as basic 

form and building orientation, internal 

layout, and external materials 

• Powerful visual feedback enables you to 

interact with your data  

 

 

 

 

 



Visualize and Simulate Design Performance 

Shading Design 

Design shading devices to 

optimally shade a window 

and calculate solar radiation 

for the window over time 

period.  

Right to Light 

Analyze site projection angles 

and assess obstructions, 

calculate vertical sky 

components, visualize the no-

sky line    

Shadows and Reflections 

Interactively view shadows, 

sun penetration, and 

reflections 

Thermal 

Calculate heating and sensible 

cooling loads for models with 

any number of zones or type 

of geometry  

Solar Radiation 

Visualize solar radiation on 

windows and surfaces, showing 

differential incident solar 

radiation calculated over any 

period.  

Daylighting 

Natural and artificial light 

level calculations together 

with daylight factor and 

vertical sky component 

analysis 



CONSTRUCTABILTY AND CLASH DETECTION 
Using BIM 



LIFT CORE DETAIL DRAWING 

Collision 
Detection 



CLASH DETECTION 



CONSTRUCTABILITY ISSUE 



MEP OPTIMISATION 



COST ESTIMATION FROM BIM 



Extraction of Quantity for COST ESTIMATE 



Extraction of Quantity for COST ESTIMATE 



CONSTRUCTION METHODOLOGY 
& 

APPROACH 



4D Simulation Sequence of bored piling and Pile Cap construction 



4D Simulation Sequence of construction for the rail viaduct structures 



Traffic Diversion Proposal -  
Road diversion/ Foundation & Substructures Construction 



R

6 R

7 

R8 R9 
Q5 

ROAD DIVERSION SIMULATION 

1. TRAFFIC DIVERSION STAGE 1-1 @ TUAS WEST DRIVE R6-R9 (MAY12)   

2. CONSTRUCTION OF FOUNDATION & PIERS @ R6-R9, Q5 (MAY12-JUN12) 

3. TRAFFIC DIVERSION STAGE 1-2 @ TUAS WEST DRIVE (AFTER COMPLETION OF PIERS R6-R9,Q5) (JUL12) 

4. CONSTRUCTION OF FOUNDATION & PIERS @ P1-P7, Q6-Q12, EW33 STATION (JUL12-MAY13) 

 

EW33STATION P1-P7, Q6-Q12 





Site Utilization 

Planning 

Identifying Time-

Based Clashes 

Construction 

System Design 

(Virtual 

Mockups)  

Materials 

Planning and 

Management 

4D Construction Simulation + Traffic Detour Analysis 





BIM ROLE FOR OWNER 



 BIM EXECUTION PLAN 
The purpose of the BIM Execution Plan is to outline the plan and processes in which 
BIM will be implemented throughout the project lifecycle to meet the BIM 
requirements of the Project. Team collaboration and coordination shall be maximized 
through the use of BIM. 
 
 

 BIM OBJECTIVES, RESPONSIBILITIES AND DELIVERABLES 
BIM Models, BIM services and other BIM related deliverables provided throughout 
the contract phases shall at minimum meet the BIM objectives and requirements of 
this BIM Requirements (Design) document. 
 
 

 BIM SPECIFICATION AND LEVEL OF DETAILS 
 

 

 BIM MODELING REQUIREMENTS 
Modeling Guidelines for BIM Elements 
Clear Modeling Fundamentals, guidelines and quality control plans shall be 
established and documented in BIM execution Plan to ensure modeling standard and 
quality of model. 
 
 

 BIM SOFTWARE AND FORMATS FOR EXCHANGE AND SUBMITTAL 
 

 

 BIM PROCESSES AND PROCEDURES 
Processes and procedures required to achieve BIM Objectives and to meet the 
requirements of BIM Requirements (Design) shall be establish and implemented.  
 

 

 

BIM SPECIFICATION BASED ON OWNER REQUIREMENT 



OUR APPROACH TO BIM IMPLEMENTATION 



PROCESS RESOURCE TECHNOLOGY 

SUCCESSFUL BIM 

IMPLEMENTATION  



BIM PROCESS 
IMPERATIVE TO SUCCESSFUL BIM IMPLEMENTATION 

 



B I M  P R O C E S S  



B I M  P R O C E S S  

Roles  and Responsibilities 

Set Milestones and 

Deliverable at each stage 

Mapping BIM Best 

Practise 



B I M  P R O C E S S  



BIM TECHNOLOGY 
IMPERATIVE TO SUCCESSFUL BIM 

IMPLEMENTATION 



BIM 

TECHNOLOGY PLANNING DESIGN DEVELOPMENT CONSTRUCTION MANAGEMENT 

FORNAX 

CLOUD 

Autodesk® Revit® 

Structure  

Autodesk® Revit® 

MEP 

Autodesk® 

Navisworks 

Autodesk® Revit® 

Architecture 

Autodesk® 

Ecotect 

Autodesk® Robot 

Analysis 



     Fornax Cloud - Collaborative Framework 

Ready-to-Deploy  
e-Biz Components  
Ease to deploy, Ready to adapt Document 

Management 
Reporting Workflow 

Management 
Message 

Management 

Serving Internal Staffs  
and External Partners 

Keeping every stakeholders on the same page 

Developer Consultants Contractors 

BIM DATA 



ARCHITECTS 

STRUCTURAL 

ENGINEERS 

MEP SYSTEMS 

ENGINEERS 

BUILDERS &  

FABRICATORS 

OWNERS 

CIVIL 

ENGINEERS 

Autodesk® 

Revit® 

Structure  

Autodesk® 

Revit® MEP 

Autodesk® 

Navisworks 

Autodesk® 

Revit® 

Architecture 

Autodesk® 

Ecotect 

Autodesk® 

Robot 

Analysis 



BEYOND 5D BIM 
FACILITIES MANAGEMENT WITH BIM 



Space Management – Integrate with GIS from ESRI 



• View the entire campus and 

then zoom to a specific 

building, floor and space 

etc… 

Space Management – Viewing CAD Plans, Cost Centers and 

Space Allocation 



Space Management 

• Visualize the distinction of each structure (penetration, wall, floor etc) 

• 20,000 penetrations of each plant 

• Visualize info of penetration using TAG 

• Provide info to the fire protection system 

 

 



EQMS Cable Tray 

• Management of safety-related cables 

• Generate space inform that each cable 
passes through 

• Control facility management history 

• Manage cable tray and related equipments 

• Measure location and distance 

• Various navigation functions 



•  30 systems of underground utilities 

•  Collaboration in network environment 

•  Automatic generation of reports 

Pipeline/equipment/property search  

• Real time loading of the utilities in the  
selected area 

 

 

Area search 



Monitoring 



Building  A 

Internet 

FM Server 

Facility Operation 

Function Overview FM/BMS Integration 

Sub Contractor 

-Operation 

Building  B 
Facility Manager 

-Operation Reports 

-Energy Reports 

-Client support 

FM Smart Home 

Tenant Landlord 



BMS Siemens BMS JCI BMS Honeywell BMS Siemens 

Central novaFM IWMS  

BMS Integration 

Internet/ Intranet 

iPAD Smart Home 

Tenant/Landlord 



Sensor Device Monitoring   



Space Management – Integrate with GIS from ESRI 



CAFM 

FaMe 

System 

 
ERP/ 

BAS 

 

Building Maintenance Technicians (Tablet-PC) Building B 
Building A 

Sub-Contractor  

Building C 

Tenants/Staffs 

Centralized and Integrated Asset & Facilities Management for all existing infrastructures & buildings. 

Command Center  

at UEM HQ 



BIM RESOURCE AND TRAINING 
IMPERATIVE TO SUCCESSFUL BIM IMPLEMENTATION 



CUSTOMISED 

IMPLEMENTATION PLAN 



BIM CORE TEAM 

BIM Champion 



EVALUATION & REPORT 



MANAGEMENT REPORTS 



TRAINING, MENTORING & PROJECT EXECUTION PLAN 



THANK YOU 


