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The Management Process

Asset VirtualizationA:
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Setting realistic expectations of BIM from the facility 
maintenance operation team’s perspectives.

The Real Estate Cash FlowThe Real Estate Cash Flow--25 years25 years
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““Bringing Reality To Your Asset ManagementBringing Reality To Your Asset Management””
Need for a Common Game Changer ?

Document based approach is not enough.

Model-based approach is needed for more efficient access to 
data and documents

Virtualization can provide a simple and easy access to facility 
data for engineering, operation, inspection and maintenance 
applications
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Virtualization As An Anchor PointVirtualization As An Anchor Point
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Erection Site Erection Site 
Management S.SManagement S.S

MaterialMaterial
Plan S.SPlan S.S

Shop Shop 
Drawing Drawing 
CADCAD

Building Component Building Component 
Management S.SManagement S.S

Delivery Delivery 
Instruction SheetInstruction Sheet

Inventory

QA/QCQA/QC

Bring BIM To Site For AssetBring BIM To Site For Asset Construction and OperationConstruction and Operation

Barcode 
&

RFID

Factory

3 D Building
Model Data

Material 
Management

Database

Actual Management Actual Management 
S.SS.S

ProgressProgress
ControlControl
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What is Facility Management?What is Facility Management?

A significant focus for facility management is to A significant focus for facility management is to 
make sure an existing facility runs smoothly and safe make sure an existing facility runs smoothly and safe 
for its intended purpose.for its intended purpose.
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Funding

Work History

RP Inventory

Priorities

Inspections

Standards 
and Policies

Prioritized 
Budget 
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Integrated 
Installation 

View
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items
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THE BIM PROCESS
EVOLUTIONE:
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BIM EvolutionBIM Evolution-- Next StepNext Step

ISOLATED INTEGRATIONCOLLABORATIVE

Representation Prototype Full Information Capture
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Web ServerLocal ServerOne Way Two Way2D CAD 3D / BIM

0 – 2D 1 - Modelling 2- Collaboration 3- Integration
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BIM EvolutionBIM Evolution-- Next Step (Ref:BS555)Next Step (Ref:BS555)

ISOLATED INTEGRATIONCOLLABORATIVE

Representation Prototype Full Information Capture
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Web ServerLocal ServerOne Way Two Way2D CAD 3D / BIM

0 – 2D 1 - Modelling 2- Collaboration 3- Integration

Where We Were Next Step Where We Are GoingWhere We Are
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File system
database
Storage

BIM 
Object

Storage

BIM ModelServer Requirements 
Scalable system/Load balancing

CLOUD SERVER

BIM Application
Mobile Client 

Administration

Client 
application 
Upload/Merge

Client 
Read/Write 
Application

Client 
Reports

Client 
Reports

Client 
application 
Upload/Merge

Client 
application 
Upload/Merge

Long transactions

Short transactions

BIM Application
Integration 

BIM Application
Development 

BIM Workflow
Collaboration 

Multiple 
databases

LAN

WAN

LAN

WAN

BIM
HUB

Storing (large quantities)

Sharing & Virtual RFI

Immediate access to large BIM 
models 

Views, partial datasets

Extract direct through views

Integrity, consistency

Validation

Merge

Search engine

Ownership and protection

Workflow

Clash Reverse Highlight

Schedule

Versioning

Transactions
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Building Information ManagementBuilding Information Management-- BS 1192BS 1192

Architect

MEP

Structural

Supply 
Chain

Time

Cost

FM

WIP

Issue

Archive

Web Collaborative Server used to maintain Data through lifecycle of project
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BIM Evolution BIM Evolution --Information FlowInformation Flow

16



Innovative Business Practice :Transformation By Adoption Of Building Information Management
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BIM Evolution BIM Evolution –– BIM TODAYBIM TODAY
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Quantity - CostingClash detection Safety planning

Simulations, energy, etc

4D - Scheduling

Virtual construction Procurement

LCC/ LCA analysesVisualizations

Facilities Management

Intelligent 3D modeling

Supply chain management

Applications of BIM ( Roadmap Approach )
One Model supporting from Sales to Facilities Management

BIM Evolution BIM Evolution –– ONE MODELONE MODEL
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Merged BIMMerged BIM

Spatial-BIMSpatial-BIM

Exterior/
Interior

Exterior/
Interior

Building
Element-BIM

Building
Element-BIM

Arch/StructArch/Struct

Design Validation 
Review Cycle

Design Validation 
Review Cycle

Completion of
Coordinated Area
Completion of

Coordinated Area

Design IntentDesign Intent

Code Req.Code Req.

ContractContract

Project 
Cycle

Modeling Scope Matrix Combined Services Drawings 
& Builder’s Work Drawings

….. etc….. etcFloorFloor

ZonesZones

BIM Clash ManagerBIM Clash Manager

Modeling TeamsModeling Teams

Update & PostUpdate & Post
ForFor

Clash Detection/ReportingClash Detection/Reporting

System-BIMSystem-BIM

MEP TradesMEP Trades

Systems/
Components

(named equipment)

Systems/
Components

(named equipment)

BiBi--weekly  Coordination weekly  Coordination 
MeetingMeeting

Develop Solutions Develop Solutions 
ForFor

Identified Clash/ConflictIdentified Clash/Conflict

BIM Trade Collaboration WorkflowBIM Trade Collaboration Workflow

SITE
WORKS

Desktop …………………………………………………………………………Mobile
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Web Based Collaboration  PlatformWeb Based Collaboration  Platform
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Information Integration

Operation DataO:
Delivery Team 
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Maintenance , Repair & Operation
( MRO )

3D FIM Framework3D FIM Framework

3D FIM Project Implementation

Reverse Integration (BIM Data-set Segmentation)

Maintenance Work-order 
Management Platform ( MRO )

IT Systems + Internet + GPS + Phone/Pad/PDA + RFID

3D + Time ( MRO Schedule) , Location Alert & Warning

FMCS
Facility Monitor System

Fire CCTV HVAC

MRO Training Virtual Asset
Searching

Equipment 
TaggingScada/HMI Cx

Commissioning
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BIM applications in a typical 
sequence order for 
implementation in Project

Quantity take-
off, Costing

Facilities Mgt.

= level 1

= level 2

= level 3
4D-Scheduling

Simulations
Energy, fire etc

LCC- and LCA-
analyses

Safety Planning
Visualizations

Supply Chain 
Management

Procurement

Virtual
Construction

Intelligent
3D-Modeling

Clash
Detection

= level 4

= level 5

BIM LOD Requirements

BIM BIM ––LEVEL OF DETAILSLEVEL OF DETAILS
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Model evolution Model evolution 
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Assigning Data Fields To BIM Model Floor

BIM Level Of Detail 100~500
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Assigning Data Fields To BIM Model Floor
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AsAs--Built BIM Built BIM 
Team OrganizationTeam Organization

The flowchart shows the team role in adoption of AsThe flowchart shows the team role in adoption of As--built BIM To FMbuilt BIM To FM
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Merged BIMMerged BIM

Spatial-BIMSpatial-BIM

Exterior/
Interior

Exterior/
Interior

Building
Element-BIM

Building
Element-BIM

Arch/StructArch/Struct

On-site Validation 
Review Cycle

On-site Validation 
Review Cycle

Completion of
Coordinated Area
Completion of

Coordinated Area

Design IntentDesign Intent

Code Req.Code Req.

ContractContract

Asset 
Lifecycle

Modeling and Data Input  Scope Matrix BIM Critical Dataset Planning Project 
Requirements

….. etc….. etcFloorFloor

ZonesZones

Field BIM Team ManagerField BIM Team Manager

As‐Built BIM Modeling TeamsAs‐Built BIM Modeling Teams

Intrinsic BIM DataIntrinsic BIM Data

System-BIMSystem-BIM

MEP TradesMEP Trades

Systems/
Components

(named equipment)

Systems/
Components

(named equipment)

Monthly Site  Coordination Monthly Site  Coordination 
MeetingMeeting

BIM Integrated Solutions BIM Integrated Solutions 
ForFor

Composite Application  (FM)Composite Application  (FM)

AsAs--built BIM Delivery Teambuilt BIM Delivery Team

Extrinsic BIM DataExtrinsic BIM Data
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AsAs--built BIM Field Checking  built BIM Field Checking  
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BIM and Intrinsic DataBIM and Intrinsic Data
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BIM and Extrinsic DataBIM and Extrinsic Data
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BIM and Commissioning ( BIM and Commissioning ( Cx Cx ))
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Infrastructure Demand 

UbiquitousU:
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BIM For Operations/Facility ManagementBIM For Operations/Facility Management

OwnerOwner’’s s 
Vision:Vision:

Interactive AsInteractive As--Built 3D Building ModelBuilt 3D Building Model
linked to linked to 

Building Management System  Building Management System  
& & 

Computerized Maintenance Management Computerized Maintenance Management 
SystemSystem
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EnterpriseEnterprise

Energy 
Management

RemoteRemote
(Mobile)(Mobile)

On SiteOn Site

Energy+ComfortEnergy+Comfort PeoplePeopleAssetsAssets

Climate
Control

Network
Management

Access
Control

SecurityInventory Space
Planning

ITIT

Servers

Work
Orders

We Need To Bring OperationWe Need To Bring Operation--BIM To SiteBIM To Site

OperationOperation--BIM Demand CrossBIM Demand Cross--Platform ApproachPlatform Approach
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OwnerOwner’’s Vision : Operations Vision : Operation--BIM + BIM + ScadaScada + CMMS + CMMS 
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FM
Facilities Management System

HELP DESK
phone
fax
internet
e-mail

SITES
BUILDINGS
LOCATIONS
ASSETS

installations
telephones
furniture
etc, etc

CONTRACT MANAGEMENT
(SLA’s, costs, conditions etc)

PPMPPM TECHNICAL &
INFRASTRUCTURAL

BMS’s

RESOURCES
site staff
mobile staff
client staff
sub suppliers

SPACE PLANNING

ROOM BOOKINGROOM BOOKING

PROJECT MANAGEMENTPROJECT MANAGEMENT

RE-ENGINEERING
through information
and knowledge

Typical CMMS ModulesTypical CMMS Modules

FINANCIAL SYSTEMS
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Typical CMMS System FunctionsTypical CMMS System Functions

Materials
Spare Parts
Management

Dispatch
Work Order
Queue

WO Priority
Backlog
Management

Personnel
Ability to
Record labour
Costs &
Training data

Purchasing
Controls
Expenditure

Administration
Customizes
Maintenance
System

Reporting
Fault trends
Cause Analysis
Downtime

Maintenance
Create Work
Orders, PM’S
Time Cards
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OwnerOwner’’s Vision : Operations Vision : Operation--BIM + BIM + ScadaScada + CMMS + CMMS 
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OwnerOwner’’s Vision : Operations Vision : Operation--BIM + BIM + ScadaScada + CMMS + CMMS 
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3D Model ,  CMMS Plus Digital Facilities Manual 3D Model ,  CMMS Plus Digital Facilities Manual 
integrate as composite application for Facility integrate as composite application for Facility 
Management , Maintenance and MonitoringManagement , Maintenance and Monitoring US SAN DIEGO US SAN DIEGO 
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3D Model and CMMS act as the source of all current 3D Model and CMMS act as the source of all current 
building data and documentation ( without Digital building data and documentation ( without Digital 
Facilities Manual ) for Facility Management, Facilities Manual ) for Facility Management, 
Maintenance and MonitoringMaintenance and Monitoring US SAN DIEGO US SAN DIEGO 

43



Innovative Business Practice :Transformation By Adoption Of Building Information Management

Web Based Digital Facilities  PlatformWeb Based Digital Facilities  Platform
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Glue Platform: Web Service APIGlue Platform: Web Service API

Glue Web Service API

User Service
This service is 
used for the use 
and maintenance 
of Glue user 
information

Browser Based Client

Security Service
This service is 
responsible for the 
security 
management of 
Glue user 
accounts

Model Service
This service is 
used to manage 
the 3D models 
within the Glue 
platform

Document 
Service

This service is 
used to manage 
Documents within 
the Glue platform

Project Service
This service is 
used to manage 
the Projects within 
the Glue platform

Desktop Client

HTTP / HTTPS Communications 

Horizontal Hosting Hardware Infrastructure

Tablet / Mobile Client

Network Attached StorageDatabase Server Farm

Record Service
This service is 
used to access / 
manage Records 
(history entries) 
within the Glue 
platform

Access Control Layer
Determining client access (Auth Token or IP Address)

Signature Validation
Determine the proxy User for this transaction

Perform Rate Limiting if Necessary

Glue Private Web Services Interface

API Adaptation Layer
API Version Handler

Mapping of Private Web Services to publicly released Glue Services API
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Manufacturer Model > BIM > Facilities ManagementManufacturer Model > BIM > Facilities Management

=

Automate Work 
Orders

Visual Inspection

FACILITIES

OperationOperation--BIM Demand CrossBIM Demand Cross--Platform ApproachPlatform Approach
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OperationOperation--BIM Demand CrossBIM Demand Cross--Platform ApproachPlatform Approach

BIM > Facilities Management > Identify SystemBIM > Facilities Management > Identify System

47



Innovative Business Practice :Transformation By Adoption Of Building Information Management

OperationOperation--BIM Demand CrossBIM Demand Cross--Platform ApproachPlatform Approach

BIM > Facilities Management > Identify ComponentBIM > Facilities Management > Identify Component
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OperationOperation--BIM Demand CrossBIM Demand Cross--Platform ApproachPlatform Approach
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Digital Building Portal is developed 

For Construction and Asset Lifecycle 
Management

Most BIM applications are

Developed for the Design 
Phase

Field-BIM ensure the mass of information collected 
during construction to be added to the Digital Model and 
eventually handed over to the operation team.

OperationOperation--BIM Linking FieldBIM Linking Field--DataData
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GIS Based CMMS System DesignGIS Based CMMS System Design
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GIS Based CMMS System DesignGIS Based CMMS System Design
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IMPLEMENTI:
Information Integration
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1.Operation Maintenance Manuals

2.As installed Drawings & 3D Model

3.Vendor & Manufacturers Data

4.Commissioning Data

5.Statutory Requirements

6.Insurance Requirements

7.Health & Safety considerations

8.Best Practice

9.Experience

Facility Information ManagementFacility Information Management
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BIM to FIM
Specification
Development

Formed Team 
from 

Maintenance 
Specialist /Eng.

Statutory Req., 
Best Practices & 

Previous 
experience

Facility 
Commissioning 
Development  

Asset Structure
Planning

FM Strategy  
Selection

Implementation 
plan / 

Composite 
Application

BIM TO FIM PROCESSESBIM TO FIM PROCESSES

Review 
implementation 

/ KPI’s

CMMS/FIM 
Master Data
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Prepare Building Maintenance ManualPrepare Building Maintenance Manual

ConveyingConveying
ElectricalElectrical
Exterior CirculationExterior Circulation
Exterior ClosureExterior Closure
Fire SuppressionFire Suppression
HVACHVAC
Interior ConstructionInterior Construction
PlumbingPlumbing
RoofingRoofing
SiteSite
SpecialtiesSpecialties
StructuralStructural

12
Twelve

Reference : HKIS Manual / Building Department PNAPReference : HKIS Manual / Building Department PNAP
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Assigning Data Fields To BIM Model Floor / Zone

Type
System, Component

Building Components

3D Components

Floor
Space
Zone

Spatial Data

Space/Room Components

Developing Data + BIM Components

Project Data
Facility
Contact

Spatial Data

Project Level Data- not model Components

Segmentation Of AsSegmentation Of As--built BIMbuilt BIM

Create Asset Structure
Level 1 - Site Level 2 - Service Level 3- System Level 4- Function Level 5- Category
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AsAs--Built BIM For QuickBuilt BIM For Quick--FixFix
What is the required level of system availability
1. Service quality measure

What is the required level of reliability
Set appropriate response times with stakeholders
1. Critical Response time <10 minutes

2. Normal Response time <30 minutes

3. Temporary Resolution time <120 minutes

4. Actual Resolution time <48 hours

Establish System CriticalityEstablish System Criticality
Maintenance Strategy will be influenced by system 
criticality & the associated level of redundancy.

The system are broken down into 4 primary categories:
1.Life Safety

2.Business Critical

3.User / Occupancy Sensitive

4.Building Services
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Alert Visualization In 3D FIM System Alert Visualization In 3D FIM System 
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AsAs--Built BIM For QuickBuilt BIM For Quick--FixFix
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AsAs--Built BIM For QuickBuilt BIM For Quick--FixFix
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AsAs--Built BIM For QuickBuilt BIM For Quick--FixFix
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1. Statutory maintenance

2. Time based preventative maintenance

3. Responsive maintenance

4. Predictive maintenance

5. Condition maintenance

6. Run to destruction

7. Continuous improvement

Select Maintenance StrategySelect Maintenance Strategy

Implement Implement –– plan the workplan the work
1. Generate work orders

2. Schedule the works

3. External specialist vendors

4. In-house maintenance team

5. Identify required resource levels

6. Create daily system checks

7. Generate route walks

8. Check resource allocation 

9. Complete the tasks
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Virtualization In Plant CMMSVirtualization In Plant CMMS
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Virtualization In Plant CMMSVirtualization In Plant CMMS
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Virtualization In Plant CMMSVirtualization In Plant CMMS
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--EndEnd--
Thank YouThank You

TectonTecton LimitedLimited
Calvin WongCalvin Wong

Office No.: 2915Office No.: 2915--38703870
Email: Email: calvin@tectoncalvin@tecton.com.com.hk.hk
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BackupBackup--COBIECOBIE
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BackupBackup--COBIECOBIE
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BackupBackup--COBIECOBIE
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BackupBackup--COBIECOBIE
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