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Mission / Passion
We are applying new 

technology  to change 

the ways of doing 

things for better life. 

我們利用高新科技改

變做事的方式，令我

們生活得更好。
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MTECH Digital Construction Consultant

23 yrs +
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Project Reference

2014

2004

2008北京奧運會鳥巢

2006

港島東中心

2008

廣州太古匯

2012

旺多姆廣場

2009

深圳嘉里廣場
2010

現崇山

2013

廣州國際會展中心/朗豪坊

國際時代中心

峻巒

20162019

瀋陽新世界國際會展中心

2017

東環

南昌地鐵站上蓋物業發展

2020

2022

2024

2019
Cheung Chau n Tai O Sewage HKIA

2021
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Company Award

MTECH Digital Construction Consultant

Greater China’s Most Innovative 
Building Consulting & Engineering 
Services Company 
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Our Shared Vision - BIM

Virtual Building
Model

Functional
Modeling

Spatial
Modeling

Operation / FM
Modeling

Construction
Modeling
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https://www.youtube.com/watch?v=slBLmZdAVkU

BIM Project 
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 Conflict/issues brought 
openly to table

 Common understanding

 Informed decision making

 Reduced risk/improved build 
quality

 Confidence in achieving 
right first time 

Insight

Collaboration

Integration

Bridging the gap between concept, design, construction & operation

BIM
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Boeing 777 the largest Digital Project of 
the last Century

13

BOEING 777, the first

100% Digital Aircraft

with over 3,000,000

parts designed and pre-

assembled on

computer

MTECH Digital Construction Consultant
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August
1986

March
1987

June
1987

July
1987

May
1988

August
1988

May
1989

October
1989

747-400
Hydraulic Tubes
CATIA Tubing

PD
Strut/Engine Mockup
3D Design Concept

767-200
RB211
Strut Buildup
3D Digital Mockup

BD&SG V-22
Tubing/Duct/Wiring

767-200
Flight Crew Rest
1st 3D Production Process

757 UAL
Lower Section
New Galley/Lav Installation

767-200
Section 43
3D Production Process

777 
1st 100% Digital Airplane
Full Up Production Process

Digital Pre-Assembly History
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DIGITAL Automotive
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Business OBJECTIVES
 Dramatic Time to market reduction

39-month 1993;  28-month 2000;  goal 24 /12 –month

 Error Free  Manufacturing Process

 The Best Cars @ Competitive Price

Car – Process – Plant Integration

New Jeep Plant / Toledo Plant:  The first  ever 
Integrated Car - Process - Plant  Design

 8 AEC Organizations interacting

 1,000,000 Sq Ft Plant;  > $1Billion Project
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PPR – Produce /Process /Resources
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Electronic Devices - Integrated Product Development
Sales & Marketing
Market Planning
Marketing
Customer Transition & Fulfillment

System Engineering
Requirements Definition
Product Innovation & Solution Definition
Development Process Definition
System Validation

Hardware Development
Logical Electronic Design
Electronic Simulation
Physical Electronic Design
Circuit Board Design

Software Development
Software Design
Software Test & Validation

Mechanical Engineering
Industrial Design 
Pre-Packaging & Mechanical Design
Cabling/ & Harnessing

Simulation/Synthesis
Product Optimization
Molding & Tooling
Prototyping
Design & Function Validation

Services & Support

Manufacturing
Conceptual Planning
Production Specification
Pre-Planning
Production Simulation
Detail Planning

Procurement
Components Qualification
Contract Manufacturer Management

Enterprise Execution Framework
Project Management
Quality Management
Issue Management
Configuration Management
Requirement Management
Change Management
Knowledge Management

Concept Plan Develop Qualify Launch Support
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http://guppy/rtm2e/c58_scp/Electrical-Electronics/Demonstrations/Functional_Product_Optimization_of_a_Mobile_Phone/c58_demee_pkg_fpo.htm
http://guppy/RTM2e/c59_scp/E&E/Collaborative_BOM_Integration_in_electro-mechanical_Environment/c59_demee_bom_collab_t20.htm
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What If Building Construction?
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Building Information Modeling
• Building Information Modeling 

(BIM) which has been defined 
as “a digital representation or 
visualization of physical and 
functional characteristics of a 
facility. In addition BIM serves 
as a shared knowledge 
resource for information about 
a facility forming a reliable 
basis for decisions during its 
life-cycle from inception 
onward”
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1. Integrated Planning

2. Conceptual
Cost
& Schedule

4. Detailed Design & Engineering

a. Structure Steel
b. Structure Concrete
c. MEP

6. Simulation & 
Analysis

8. Component Design & 
Simulation

15. Component 
Monitoring & Upgrade

11. Safety Planning 13. Site Preparation
& Schedule Control

14. Bid Preparation
& cost control

9. Systems Integration

18. Operation & 
Maintenance 
Management

19. Inspection & 
Renovation Management

5. Civil Engineering Design

3. General
Arrangement 

& Documentation

17. Space & Equipment 
Management

16. Integrated Building 
Monitoring

10. Fabrication & 
Detailing (Work
instructions, Assembly

Planning)

12. Detailed
Excavation Design

Timeline

7. Civil Engineering 
Advanced Structural 
Analysis

I. Conceptual Design

II. General 
Arrangement

III. Detailed Design V. Operation & Facility Management

Project 
Management 

& 
Collaboration

Digital Construction Portfolio
IV. Digital Construction
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Value 
Proposition of 
DFMA

PRODUCTIVITY 
IMPROVEMENT

BETTER QUALITY 
CONTROL

BETTER 
CONSTRUCTION 
ENVIRONMENT

SAFETY 
IMPROVEMENT

REDUCTION OF ON-
SITE MANPOWER
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DFMA 
Consideration

Types of Buildings for DFMA 

Early involvement of Contractors & Manufacturers

Configuration of Modulus

Transportation

Type of Hoisting Machinery
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Integrated Project Delivery
Lean Project Delivery System (Ballard, 2000 and 2006)

Detail 

Design

Operate
Process 

Design

Commission

Engineering InstallationConstraint

Fabricate & 

Logistics

Project Definition SupplyDesign Build Operate

Alteration

/ Demolish
ConceptPurpose

Learning

Integrated Project Delivery
Work Structuring
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IPD is understanding of  the whole.

Product

Resources

Process
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Three Dimensions of Workflow

Stakeholder

s 

Knowledge

Product 

Knowledge

Production 

Knowledge

Services 

Knowledge

IT Infrastructure

Process Logic

Ref: F.Leymann, D.Roller “Production Workflow”, Prentice Hall, 2000. Fig.1.3 25



Organization

Organization Changes

26



Design 
Considerations

Modularization

Early coordination

Design compliance & accuracy

Construction Tolerance

Connections in-between modulus

Periodic structural inspection

Integrity and coordination of MEP

Manufacturing constraint & management
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BIM Level 3
Product / Process / Resource Interaction

28

Product
Planning

Project
Managers

Designers,
Product 

Engineers

Product
Managers

Executives

Process
Engineers

Project Task Breakdown Building Architecture

Process Breakdown
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Capital Project Management
Common Data Environment CDE

Manage all aspects of project or program execution: deliverables, schedules, resources, work 
requests/orders/permits, risks, issues in one integrated system .

Risk 
Management

Bidding 
Management

Deliverable 
Management

Work Package 
Management

Milestone 
Management

Issues and Change 
Management

Collaboration 
(O/O, EC, Suppliers, 

Vendors)

Project 
Management

Scheduling

Procurement

Construction

Work Package (WBS) 
Management- RFQ

Engineering

Role Based  - Consistent Information & Project 
data throughout entire Project Lifecycle 

Bringing it all together

CDE
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Project Requirement

PLM

• Manufacturer 

Order

CDE

• Customer 

Configuration Info.

DFMA Information Flow
• Lead Engineers

• Actions to 

Engineers

Architect & Consultants

Contractors

Manufacturer

• Detailed Actions

• Associated Work Statement

• Interface Agreements

– Accept Action

– Create & Mature the Design

– Resolve Interference/Separation

– Satisfy Interface Agreements

– Gain Approvals

– Promote Shape to “Locked”

– Promote Drawing to “Locked”

Design In Context

Building Design

Build-To Package

• Checkout 

Parts

Interface

– Accept Action

– Provide Constructability Input

– Create Assy/Instl Plan 

– Satisfy Interface Agreements

– Create Detail Construction 

Plans (include  logistic)

– Gain Approvals

– Promote Plan  to “Locked”

Interface

Plans

– Accept Action

– Create & Mature the Design

– Resolve Interference/Separation

– Satisfy Interface Agreements

– Gain Approvals

– Promote Shape to “Locked”

– Promote Drawing to “Locked”

Construction 
Modules

Interface

Interface

Chg• Completed EBOM

• Completed MBOM

• Completed Change 

Events

ERP

• BOM

• Mfg. Plans

• Part 

Orders

Pullable Views

• Modulus Definition

• Fab & Assembly 

Plans and 

Simulations

• Tool Definition
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The Digital Process

As-Design BM model 
3D design of unitized 

modules

Pre-assembling / 
testing of 

unitized modules 

As-Construction BIM 
model for working 

site layout

Verify delivery route 
and on-site 

installation sequence 
by BIM models

Package with 
tracking code

Dispatch to site 
for installation

Digital quality 
inspection

Issues  feed back 
to Off-Site 

Fabrication Team

QC / Final 
inspection

As-Build Model
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Modularization - Adaptable Building

……..Customized Apartment Building

Ref: Andrew KC Chan,  ‘Tackling_Global_Grand_Challenges_in_Our_Cities’, ELSEVIER, 2016
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Visualization & 
Analysis of 

Quality of Space
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Standardization
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Modular Flat Layout
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Modular Design with BQ
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Modular Design with BQ
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Modular Design with BQ
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Mock-Up Room
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3D Printing for Typical Flat
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Ergonomics & Safety

Human Factors

Robotics

Device Building & 
Robotics arm in 

constructionWork package creation

Lean Build Strategy 

DFMA Construction and Validation

4D Process Validation

Validation & Cost Estimation
Project Planning

Construction Planning WBS synchronized with 
design & geometry

Construction BOM

BIM Models
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DfMA Construction Approach
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MIC process 
from 

manufacturing 
to 

construction
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3D Method Statement
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From Manufacturing to Construction
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Construction Sequence Planning

Building

Cost Control

Quality

Logistic

Fixture Design

Schedule Planning

Construction Method

Site Plan & Safety

Site Management

Resources Management

Material Procurement

Schedule

Process

Resources

Design

Product 產 品

Resource 資 源

Process流程
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Logistic Simulation for Construction Site Layout Planning
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Simulation of the 6-day Cycle

MTECH Digital Construction Consultant

Hong Kong Housing Authority Project
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3D Training
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Total Quality Management

MTECH Digital Construction Consultant

Task 
Management

Defects 
Management

Operation 
Management
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TQM – Construction vs Manufacturing

Construction
• Passive - On request

• Partial

• Repair

• On site

• Cost oriented

• Customer acceptance

Manufacturing
• Active & Preventive - Self driven

• Total

• Return & replace

• Inhouse

• Competitive advantages

• Customer satisfaction
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INTELLECTUAL PROPTERTY

VIRTUAL
Tangible Assets

REAL OPERATIONS

Non tangible Assets

PHYSICAL

Process and product 
knowledge

Construction

“Define, Plan, Validate, Monitor & Control the Physical 
world in a Virtual Digital Environment”
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Close Loop 
Quality 

Management
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Integrated 
System
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FOLLOW YOUR 

PROJECTS

FROM THE APPLICATION

ON

SITE

AT

THE FACTORY

Digital Quality Management System
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Between Site & Factory 
– Virtual vs Physical

• DALUX BIM VIEWER

• Platform for Everyone to access Model on 
Mobile Device

• DEMONSTRATION
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All You need to know about the DALUX BIM VIEWER (Platform for Everyone to access Model on Mobile Device)
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DIGITAL 
TWINS
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Mobile App: DALUX FIELD (Platform for Quality Control & Defect Management)

To Do, Approved

In Progress, Completed

Category: Architecture
Defect: Crack
Object: Door
Location: Room A, 1/F
Due Date: Nov 01, 2019
Urgency: Middle

Crack

Crack Crack
Photo

(In Progress)
Photo

(Completed)

Reference
Materials

Standard
Procedure

Request for Information
How to install?
How to correct?
What Procedure?
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All You need to know about the DALUX FIELD (Platform for Quality Control & Defect Management)
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DALUX FIELD
Platform for Quality Control & Defect Management

REPORTS, DASHBOARD AND ANALYSIS

Project Execution & Control
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MEPSTRUCTURAL

DISCIPLINESTATUS Structural Work MEP Work

Structure Slab

Structural Wall

Structural Column AC System

Plumbing System

Handled by 
Contractor

Approved by Me

Waiting for 
My Approval
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Digital Construction Deliverables

• BIM Project Execution Plan

• As-Design BIM modelling

• Modulus modelling for DFMA

• As-Construction BIM modelling

• 4D Site construction sequence simulation

• Site Walk through simulation

• Project coordination
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BIM Deliverables

• Modulus installation - 3D method statement

• Packaging modelling

• Unpacking simulation

• Logistic simulation & analysis

• Quality inspection defect management

• As-Build BIM Model

• Technical BIM training to Project team
• Digital Construction for MIC (for all project stakeholders)

• BIM Project Execution Plan (for all project stakeholders)
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Design 

Maturity

iteration step iteration stepPrimary Design Phase

Time

Industrial
Design

Engineering

Multiple 
Flow Ruptures

Engineering

Share, keeping your Design Integrity

Product Development Lifecycle Time without integrated system from concept to production
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iteration step iteration stepPrimary Design Phase

Time

Time necessary without integrated system from conceptual to production

Industrial
Design

Engineering

Multiple 
Flow Ruptures

Engineering

Design Excellence

Design Maturity

Innovation Enabler

Design Intent all the way through
Easier Concurrent Design

More Flexibility in iterations
Earlier Collaboration

Product Devt  Cycle Time Saver

Share, keeping your Design Integrity

Product Development Lifecycle Time with CATIA solutions
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Building 
Model

Floor N

Area 1 Area 2

Modulus A

Architecture Structure MEP

Fire

MVAC

Electrical 

Drainage & 
Plumping 

Floor N+1 Floor N+2 Floor N+3

from BIM Model 
Architecture
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to Variety of Product Information……

PART

NC

3D

STEP
Raw

Material

Spec. More

Service

Part

Packaging

Materials

Installation

Instructions

SUB

ASSEMBLY

Another

Part

FEM FEA

Prototype

test

Instructions

Build

Report

Design

FMEA
Process

Sheets

ToolingTest

Results

Process

FMEA

3D

Assembly

Instructions

Test

Instructions

Another

Part
Another

Part
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Level of Communication Efforts Required

Communication effort ∞ [n * (n -1)/2 ]
where, n is the number of communication 
nodes.

When the level of 
decomposition 
reaches this optimal 
level, the effort of 
communication is 
manageable and, at 
the same time, the 
level of complexity is 
also reduced. 
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Balance Complexity and Communication Effort

Communication 
efforts reduced by  

Digital 
Construction
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Mass 
Customization 

– Master 
Building 
Platform

Ref: “Platforms - Bridging the Gap between Construction n Manufacturing”, Bryden Wood, 2018MTECH Digital Construction Consultant 75



It’s Good But…..

• It is the POLITICAL challenge of 
getting stakeholders across functions 
to agree on common business 
processes

• It’s about IT to enable business 
teaming together to work through how 
THINKS should run

….Susan Kampe, 

Vice president and general manager of IT, 

Johnson Controls

Innovate our mind before 

innovate the product & process!
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What are the Value of DFMA?

Reduce
Costs

Increase
Success
of New
Projects

Improve
Product
Quality

Reduce
Defects

Maximize
Cash Flow

Improve
Service

Improve
Customer

Satisfaction

Reduce
Rework

Provide
Complete Accurate
Project Information

Use More
Standard 

Components

Provide
Complete Accurate

Product Information

Improve
Change

Management

Maximize
ROI

Reduce
Time to
Market

Reduce Process
Cycle Times
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PLM Impacts Everything (Manufacturing)

Inventory costs 15%
PD launch cost 20-35%
Support personnel 50%

Provide
Complete Accurate
Project Information

BOM accuracy

70%

Duplicate parts 10%
Redundant data 20%

Search for info 60%

ECO Volume 10%
ECO cycle time 25%

ECO labor costs 45%

Maximize
Cash Flow

Improve
Customer

Satisfaction

Cost of Poor
Quality

40%

Quality
15 to
30%

Increase
Success
of New

Products

Scrap

15%

Reduce
Rework

Margin
10 to
15%

TTM
10 to
20%

PD cycle time 20%
Sourcing time 65%

Mfg. changeover 80%

MTECH Digital Construction Consultant 79



Framework for Getting Simple
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Open Discussion

How Far From Our Goal?

www.mtech.com.hk
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Project Management

VIRTUAL ROOMS
Management of the building and related decision making data 

throughout the life cycle in real time within an integrated 
Collaborative Environment

Real Time Enterprise

Design Construction Maintenance
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Structural Design - 2008 Beijing Olympic Stadium

83

Structural design: 

• Output co-ordinated report of structural elements to 

manufacturing

Main frame structural design

Reporting geometry for 

fabrication

Manufacturing and 

installation


