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Owners are frustrated
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“Factory Models” and Build Offsite
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aka Modularization
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Figure 7. Conceptual Comparison of TIC over Time
for Modular and Stick-build Projects of Equal Duration
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Contractors see opportunity
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Manufacturing / Production Engineers
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What is a factory model and does
moving work offsite solve the problem?




For most people, factory model means
standard products or assets




\Versus adoption of advanced
production thinking
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Automotive pushing personalization
through configuration




What type of production?
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High Cost

One Off, Custom Products
Built to Order

Highly Skilled Workforce

-lexible, Simple Tools

Tinkering and Rework
Field Measure then Make
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Craft Production
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Organized and operates as such
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Disciplines and Trades

Fragmentation
Lots of Contractors
Service Based (vs product based)
Business Model Cost + Profit = Price (vs Price — Cost = Profit)

Customer threats from GC/CM to Subcontractors

Productivity Factor
Performance Measurements
Earned Hours

Liability & Risk Avoid means and methods
Administration Focus on contracting and risk
Processes & Tools Project Controls (CPM)

Cost / Time Tradeoff & Iron Triangle
Mental Models , .
Confusion about fundamental production concepts
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What, Who and \WWhen
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What, Who, When, How and \Where

Copyright © 2020 Project Production Institute. All Rights Reserved. ) PROJECT PRODUCTION INSTITUTE




How to do What, Where”
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Mine / Recycle Process Transport Fabricate / Manufacture Deliver Install
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Cycle Time
Throughput

Utilization
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WIP

Cycle Time

WIP
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Process Pattern

Very high

Challenges for
Management

Very jumbled flow:
process segments
loosely linked

Jumbled flow, but
a dominant flow
exists

Line flow
Worker paced

Machine paced

Continuous,
automated, and
rigid flow; process
segments tightly
linked

volumes;
One of a High volumes; standard
kind or Low volumes; several major product
few many products  products (commodity)
Project
Job Shop

Batch Flow

Line Flow

Line Flow

Continuous
Flow

Challenges for
Management

Bidding; delivery;  Quality (product differentiation); Price
product design flexibility in output volumes
flexibility

Scheduling; materials
handling; shifting
bottlenecks

Worker motivation;
balance; maintaining
enough flexibility

Candid expenses for
big chunk capacity;
technological change;
materials management;
vertical integration
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ONSITE

AUTOMATED

320 Linear Feet of Adhesive Application Per Minute
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Over Road Transport
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Seamless
Gutters

Commercial
Gutters

Gutter Cleaning " - 850-238-1 206

Gutter Guards A www.GutterMagiclic.com : O
Soffit & Fascia 2
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Figure 7. Conceptual Comparison of TIC over Time
for Modular and Stick-build Projects of Equal Duration
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Concurrency of work (site preparation and offsite assembly)
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Additional Costs

Amass
Handle
Hold

Preserve

Related to Of

Damage

Theftt

site - Inventory

Obsolescence




Additional Costs Related to Offsite - Process

Disassemble / Reassemble
Structural Support

Protection

Poor use of Transport Capacity
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Delivery to site every 30 seconds
No deliveries between 7-OQam and 4-6 pm

Access to site was single road with one
point of entrance / egress

Storage on site equaled one day or less

Majority of the work occurred after 9-11
(intense security measures)
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Raw Materials Suppliers

Cement

Concrete Materials
Rebar Fabrication & Assembly
Precast Concrete

Aggregate

Rebar

Insulation

Formwork

Colnbrook Logistics Centre
(CLC)

Rebar

Misc. Materials
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Heathrow South Logistics
Centre (HSLC)

Pile Cage Fabrication
Miscellaneous Materials

SPS|PM Production Controller

1

2

HH
E

T5 Site

3

SPS|PM Materials Manager

B=Concrete Batcher
S=Site Store
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Inventory Strategy

Today

Tomorrow

Day After

Beyond

Project Site

Point of Installation

Logistics Center

Supplier
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Rebar Production System Cycle Time
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Current State Process, T5 Rebar Detailing for Construction

Pilot Study Process, T5 Rebar Detailing for Construction

Desian inpits
Changes.

Design

NOTE: Design changos

upsting RC drawing
development

Engineering

The number of craning sheels per buiking
componen vary depending on the work Or
ART for axample. sach companant may
consistof 815 GA drawings and 815 RC
Geta crawings.

Al of the GA drawings are complete.
pending changes from other design
i
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Pilot study

QA/QC & Sign Off
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3 days

Preliminary
design

GA drawings

Engineering

Detailed
engineering
design
information

Cross functional
team co-creates
solution

Adjust design for
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Preliminary drafting ). Back drafting Checking Document control
Timeline: 1 week 2 weeks

e

Existing Process - 6 weeks

Technology:

AutoCAD.

Arma +

Other / None/
Unknown

New Process - 5 days
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Lots of interest and activity around automation and
offsite — “Factory Models”

Challenges current practice do lack of understanding
how and where to do work

PPM and its foundation of Operations Science
provides the needed framework
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