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1. MODULAR CONSTRUCTION 101 (APR 28 2022)

2. MODULAR AND THE ENVIRONMENT (MAY 26 2022)

3. THE FACTORY-BUILT PROCESS (DEC 15 2022)

4. CODE COMPLIANCE FOR MODULAR (JAN 2023)

5. FINANCING FOR FACTORY-BUILT (MAR 2023)

6. INDUSTRY TRENDS, DATA & SHOWCASE (TBD)



THE FACTORY-BUILT PROCESS
1 The factory process step-by-step 
2 Analysis of the factory process



THE FACTORY-BUILT PROCESS
Today’s Guest Speakers:
• Simarjit Bains & Rick Weste, Triple M Housing

• Dr. Mohamed Al-Hussein, University of Alberta
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How does the 
factory process 
work?
• “Overview”
• Step-by-Step 

Factory Process
• Schedule & Savings
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Before we go in …
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Triple M Housing, Lethbridge, AB
• 31 acres
• Main Plant: 192 000 ft²  
• 12 000 ft² Sawshop & Welding Shop
• Over 400 employees
• Day & night shifts
• 21 workstations
• 12 drywall stations
• Avg. floor size:  20’ x 76’
• Max. floor size:  30’ x 76’ 
• 10-21 days to completion
• Various building types
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Before we zoom into every step …

Modular Construction
• Built inside-out vs outside-in
• Construction process lends itself

to creating airtight building
• If change is requested, factory 

setting allows for a solution to be 
properly implemented without 
compromising building envelope

• Factory is temperature-controlled

7






8

Step-by-Step – Factory Process Flow
Subassemblies • Constructing and precutting framing, trusses, countertops, piping and ducting assemblies 0
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Step-by-Step – Subassemblies

Images courtesy of SRI Kelowna Images courtesy of: TripleM Housing

Subassemblies • Constructing and precutting framing, trusses, countertops, piping and ducting assemblies 0
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Step-By-Step – Floor Construction
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Step-by-Step – Floor Construction

Images courtesy of SRI Kelowna Images courtesy of: TripleM HousingImages courtesy of Grandeur Housing, Manitoba
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Step-by-Step – Floor Construction

Images courtesy of Guildcrest Homes, Ottawa
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Step-by-Step – Wall Construction
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Step-by-Step – Wall Construction
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Step-by-Step – Wall Construction
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Step-by-Step – Wall Construction
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Step-by-Step – Wall Construction
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Step-by-Step – Mechanical Installations

Images courtesy of SRI Kelowna Images courtesy of: TripleM Housing



19

Step-by-Step – Mechanical Installations
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Step-by-Step – Roof Construction

Images courtesy of SRI Kelowna Images courtesy of: TripleM Housing



21

Step-by-Step – Roof Construction
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Step-by-Step – Roof Install
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Step-by-Step – Exterior Assembly
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Step-by-Step – Exterior Assembly
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Step-by-Step – Interior Assembly
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Step-by-Step – Interior Assembly
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Step-by-Step – Inspection
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Step-by-Step – Inspection
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Step-by-Step – Shipping
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Step-by-Step – Shipping Package 
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Step-by-Step – Shipping

Images courtesy of: Maple Leaf Homes
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Step-by-Step – Non-disruptive Siting
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Step-by-Step – Transport and Siting

Images courtesy of: Big Block Construction through NRCan funded “Affordable, Replicable, Marketable Net  Zero MURB” project
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Step-by-Step – Install 

34

Image courtesy of: Big Block Construction through NRCan funded “Affordable, Replicable, Marketable Net Zero MURB” project
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Step-by-Step – Finished Product

Images courtesy of: Landmark Homes
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Construction Schedules

!



Analysis of the
factory process
• Efficiencies in the 

factory process 
• Transformation from 

on-site to off-site 
(case study)
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Mohamed Al-Hussein

Email: malhussein@ualberta.ca



Landmark, which has around 44-years’ history, is a well-known residential home builder in Alberta. It started 

changing from conventional (stick-build) construction method to panelized construction method since 2005. Until 

2012 it has built a completely panelized production line. By comparing Landmark’s previous production with the 

current, we find that this kind of transformation will lead to a highly improvement on production rate and a reduction 

in CO2 emissions and  operation fees. 
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Comparing with conventional construction method, the cycle time of panelized construction 

will decease about 97 days, changing from 247 days per house to 145 days per house.

4|19

Cycle time reduced by: 

● Less uncertainties 
related to the hand-
off to different 
trades 

● Smoother turnover 
from house to house

● Higher predictability



The required number of superintendents will reduce from 46 to 27. 
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For building 1000 houses / year:        
Conventional Panelized

Average cycle time:               247 Days/ House 145 Days/House

Turn over rate:    365 / 247 = 1.478 Batches / year 365 / 145 = 2.517 Batches / year

Average number of houses one superintendent can manage at the given cycle time: 
15 houses/batch/superintendent 15 houses/batch/superintendent

Number of the completed houses per superintendent per year: 
1.478 * 15 = 22.17 houses/superintendent/year 2.517 * 15 = 37.75 houses/superintendent/year

Number of the required superintendents: 
1000 / 22.17 = 46 superintendents 1000 / 37.75 =  27 superintendents
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70% increase in turnover rate 

With the application of  panelized construction, the 
number of the houses one superintendent can inspect 
per year will increase by 15 (5 years increase by 78, 10 
years increase by 156).
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For building 1000 houses / year

➔ Number of pickup trucks

➔ Oil consumption

➔ CO2 Emission

Further 
Effect41% decrease in 

salary  payment

For building 1000 houses per year, the required number of superintendents will reduce 

from 46 to 27. 



The reduction of superintendents 

will lead to about 41% reduction 

on pickup trucks.  
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The reduction of trucks will reduce fuel 

consumption 1890.16 Litres/month which is  

22,681.92 L/year
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The reduction of trucks will lead to 4.37 

ton less CO2 emissions per month, 52.46 

ton less per year 
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The city of Edmonton conducts 

inspections in the following areas: 

• Heating, Ventilation, and Air 

Conditioning (Mechanical HVAC)

• Plumbing and gas 

• Electrical

• Building 
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A fee of $270 is charged for every reinspection after failing to correct previously 

detected deficiencies. 
Source: https://www.edmonton.ca/residential_neighbourhoods/safety-codes-permits-and-
inspections



Stick-Build Construction

Average of two additional inspections for 

each area

Total Additional Inspections: 8

Total Additional Cost of Inspections: 

$2,160

Source: https://www.edmonton.ca/residential_neighbourhoods/safety-codes-permits-and-
inspections
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Panelized Construction

No additional inspections are required

Total Additional Inspections: 0

Total Additional Cost of Inspections: $0
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The average cost of issuing one 

invoice is 60$

Stick Built Construction 160 invoices issued

Panelized Construction 150 invoices issued

The 10% decrease in the number of invoices being issued  is a result of the framing method related to panelized construction
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❏ Lumber package

❏ Window & Doors

❏ Roof Trusses

❏ joists

❏ Stairs Combine 9
purchase order into 
1 purchase order 

Material 
Purchase 
Order

Labour
Purchas
e Order Panelized 

Construction

Stick Built 
Construction

❖ Framer

❖ Siding Contractor

❖ Roofing Contractor

❖ Deck Contractor
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33798 
Sqft

24026 
Sqft

7956 
Sqft

2005 2014 2019 



The required office area will reduce from to 33798 SQFT         7956 SQFT  
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76% decrease



Mohamed Al-Hussein

Email: malhussein@ualberta.ca
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S I M U L AT I O N  AN D  P O S T- S I M U L AT I O N  3 D - V I S U AL I Z AT I O N  
AN D  AN I M AT I O N
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Motion Waiting

Transportation Inventory

Defects Over-processing

Overproduction
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Products move People 
& Tools are fixed
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Exterior Multi-Panels

Interior Multi-Panels
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Study 
manufacturer

➢ Wall framing

Automated
Manufacturer

No 
Automation



Track

Stud

Stud
Header

Sill

Cripple

Track
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Wall Panels

FBS Level-3 Station/Activities
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Wall Framing

4hr

10min

4.5hr

10min

Lead time = 8.5hr

Master schedule 
from sales 

department

Wall 
Components

Outside 
Source

ProcessData Box

InventoryNotes:
Tmhr: Total man-hour
C/T: Average cycle time
VTS: Variance to standard 
PFS: Percentage finish within 
schedule

Push Arrow

Shipment Arrow

Information Flow

Electronic information
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Drywall/Gypsum

Ready for 
next station

Tmhr =14.05hr 
C/T = 4hr
VTSmhr= 0.99
PFT = 60%

Tmhr =12.27hr 
C/T = 4.51hr
VTSmhr= 1.38
PFT = 10%

Cathedral 
wall 

fabrication

1616

Overall work station performance at wall line



Fabrication Zone

Panel 
Assembly 
Zone

Module 
Construction 
Zone

Pre-fabrication

Miscellaneous

Out of Scope

Inventory

Pre-fabrication

Miscellaneous

Fabrication Zone

Roof panel Wall panel Floor panel

Panel Assembly Zone

Wall erection Roof erection

Module Construction Zone

Module finishingModule rough in

Level-2: Production line zone Level-3: Building components
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• Studs 16” o/c
• Wall Length is 50’
• 2 doors and 2 windows 
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Digitization of manufacturing process
Digital Twin

Advanced robotic technologies

Linear manufacturing process
Virtual Reality (VR) platform
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QUESTIONS?

chba.ca/modular

https://www.chba.ca/modular
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