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Mission / Passion
We are applying new 

technology  to change 

the ways of doing 

things for better life. 
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MTECH Digital Construction Consultant

23 yrs +
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Company Award

MTECH Digital Construction Consultant

DǊŜŀǘŜǊ /ƘƛƴŀΩǎ aƻǎǘ LƴƴƻǾŀǘƛǾŜ 
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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https://www.youtube.com/watch?v=slBLmZdAVkU


ÁConflict/issues brought 
openly to table

ÁCommon understanding

ÁInformed decision making

ÁReduced risk/improved build 
quality

ÁConfidence 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
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BOEING 777, the first

100% Digital Aircraft

with over 3,000,000

parts designed and pre-

assembled on

computer
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../../../../Saleskit/Aero/video_demo_falcon.avi


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 ςmonth

·Error Free  Manufacturing Process

·The Best Cars @ Competitive Price

Car ςProcess ςPlant 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 ςProduce /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
http://guppy/rtm2e/c58_scp/Electrical-Electronics/Demonstrations/Generative_MoldBase_Design_of_a_Mobile_Phone/c58_demee_mold_phone.htm


What If Building Construction?
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Building Information Modeling
ÅBuilding Information Modeling 

(BIM) which has been defined 
ŀǎ άŀ ŘƛƎƛǘŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻǊ 
visualizationof 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 decisionsduring its 
life-cycle from inception 
ƻƴǿŀǊŘέ
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1. IntegratedPlanning

2. Conceptual
Cost
& Schedule

4. DetailedDesign & Engineering

a. Structure Steel
b. Structure Concrete
c. MEP

6. Simulation & 
Analysis

8. Component Design & 
Simulation

15. Component 
Monitoring & Upgrade

11. SafetyPlanning 13. Site Preparation
& Schedule Control

14. BidPreparation
& costcontrol

9. Systems Integration

18. Operation& 
Maintenance 
Management

19. Inspection & 
RenovationManagement

5. Civil Engineering Design

3. General
Arrangement 
& Documentation

17. Space& Equipment 
Management

16. IntegratedBuilding 
Monitoring

10. Fabrication & 
Detailing(Work
instructions, Assembly

Planning)

12. Detailed
Excavation Design

Timeline

7. Civil Engineering 
Advanced Structural 
Analysis

I. ConceptualDesign

II. General 
Arrangement

III. DetailedDesign V. Operation& FacilityManagement

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 ñProduction Workflowò, Prentice Hall, 2000. Fig.1.325



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
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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

Issuesand 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

ÅManufacturer 

Order

CDE

ÅCustomer 

Configuration Info.

DFMA Information Flow
ÅLead Engineers

ÅActions to 

Engineers

Architect & Consultants

Contractors

Manufacturer

ÅDetailed Actions

ÅAssociated Work Statement

ÅInterface Agreements

ðAccept Action

ðCreate & Mature the Design

ðResolve Interference/Separation

ðSatisfy Interface Agreements

ðGain Approvals

ðPromote Shape to ñLockedò
ðPromote Drawing to ñLockedò

Design In Context

Building Design

Build-To Package

ÅCheckout 

Parts

Interface

ðAccept Action

ðProvide Constructability Input

ðCreate Assy/Instl Plan 

ðSatisfy Interface Agreements

ðCreate Detail Construction 

Plans (include  logistic)

ðGain Approvals

ðPromote Plan  to ñLockedò

Interface

Plans

ðAccept Action

ðCreate & Mature the Design

ðResolve Interference/Separation

ðSatisfy Interface Agreements

ðGain Approvals

ðPromote Shape to ñLockedò
ðPromote Drawing to ñLockedò

Construction 
Modules

Interface

Interface

ChgÅCompleted EBOM

ÅCompleted MBOM

ÅCompleted Change 

Events

ERP

ÅBOM

ÅMfg. Plans

ÅPart 

Orders

PullableViews

ÅModulus Definition

ÅFab & Assembly 

Plans and 

Simulations

ÅTool 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

ΧΧΦΦ/ǳǎǘƻƳƛȊŜŘ !ǇŀǊǘƳŜƴǘ .ǳƛƭŘƛƴƎ

wŜŦΥ !ƴŘǊŜǿ Y/ /ƘŀƴΣ  ΨTackling_Global_Grand_Challenges_in_Our_CitiesΩΣ 9[{9±L9wΣ нлмс
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Visualization & 
Analysis of 

Quality of Space
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Standardization

34


