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Phase 1 Research 

	
	 Types Of Modular Construction

	 Types Of Materials 

	 Order Of Processes During Construction 

	 New Technologies 

	
	 Project Site 

	 MVE Proposal

	 Project Program  

 	 Possible Unit Types

	 Efficiency spreadsheet

	 Schedule

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing 

	 Zaha Hadid Modular Housing Complex For Honduras

Phase 3 Implementation

Phase 2 Precedents
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2D Panels - Flexible Design and Simple Logistics 

Have you ever put together an IKEA bookshelf or other 
prefab furniture? Then you’re familiar with 2D panelized 
modular construction. The only difference is that 
construction projects use many more panels and the panels 
are generally much larger and more varied. They can 
be unfinished, finished or even contain conduits for air-
conditioning, ventilation and plumbing. 

3D Modules - Increased Productivity and Efficiency

A 3D module can be anything from part of a room or a 
whole room to part of a building or even a whole building. 
It can also be unfinished, pre-finished or fully finished and 
ready to hook up to utilities. 

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 

Hybrid Modular Construction - The Best of Both Worlds

Depending in the project, the best option can be the hybrid 
model. This approach combines the flexibility and shipping 
advantages of the 2D panels with the productivity benefits 
of 3D modules. One common hybrid solution is to use 3D 
modules for kitchens and bathrooms and 2D panels for 
the rest of the building. This means that the intricate work 
for the kitchen and bathrooms can be done in the factory 
without limiting the size of the finished building. 

https://selogroup.co/precrafted-construction-its-a-process-not-a-product/
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Wood

Wood stands out for its very high static quality. In reference 
to its deadweight, wood carries 14 times as much as steel; its 
pressure resistance equals that of reinforced concrete. Multi-sto-
ry wooden buildings and wide-area load-bearing structures 
are optimal areas of use. The reason for the high stability is the 
microstructure of wood, which ensures high load-resistance with 
simultaneously low deadweight. In spite of its low weight, wood 
offers high tensile and pressure resistance and it is resilient to 
weathering when it is used correctly.

Steel

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 

Steel is a very strong material which explains why it is used in 
most building construction industries because it has strength 
to weight ratio which is very high. It is also famous for its ability 
to withstand temperatures at very high degrees. However, the 
material may become weaker bit if exposed to extremely high 
temperatures which may compromise its functionality. You can 
either weld or bolt the shapes together and they will stick per-
fectly. 

Concrete or Cement

Concrete is extremely resistant to the physico-chemical attack 
emanating from the environment: frost, rain atmospheric pollu-
tion, etc. It is particularly well-suited for structures exposed to 
demanding and extreme conditions. Porosity and density. These 
properties are responsible for the first two.
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Step 1 - Design Step 2 - Factory Manufacturing 

Modular design needs to consider not only the 
final product but also the requirements of factory 
assembly and transportation. What really sets the 
design process apart in precrafted buildings is its 
reliance on vast libraries of modules from past proj-
ects. As designers create new plans, they draw on 
these modules, which they alter as necessary. This 
speeds up the design process and ensures that few, 
if any, changes will be needed down the line. 

Next comes the manufacturing process. Repeat-
able tasks are automated and difficult tasks are 
done with precise machine-assisted tools that allow 
relatively few low-skilled workers do the work of 
many high-skilled craftsmen. Since weather is not a 
concern, there is little downtime. All of this leads to 
faster build times and lower costs than traditional 
construction. 

2

3

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 

Step 3 - Foundation Work & Transportation Step 4 - On-Site Assembly

While workers in the factory are constructing the 
building, other workers can simultaneously com-
plete the foundation. This saves months of valuable 
time. 
Since pre-fabricated building have to be transport-
ed to the site, they are made of lighter, stronger 
materials than traditional construction. 

With the foundation laid, the building is transported 
tot he site. The building or elements of the building 
can be transported in one piece, secured tot he 
foundation, and hooked up to plumbing and elec-
tricity services. 

4

1

https://selogroup.co/precrafted-construction-its-a-process-not-a-product/
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Scripting 

1 | Automation 
2| Iterate. Really Fast

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 

BIM

Coordinate!

1| Coordinate Systems
2| Clash Detection
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Blockable Prototypes

Phase 2: Precedents

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing With Their Own Vertical Farm 

	 Zaha Hadid Modular Housing Complex For Honduras

Buildings are standardized and repeatable, thereby reducing assembly time
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Vertically Integrated Modular Development

https://blokable.com/vim/ https://vimeo.com/670248425
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Components Of Module

Phase 2: Precedents

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing With Their Own Vertical Farm 

	 Zaha Hadid Modular Housing Complex For Honduras

Elevation

Module

https://mg-architecture.ca/work/honeycomb-housing-prototype-product/
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Structurally Detailed Module With Connection

Phase 2: Precedents

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing With Their Own Vertical Farm 

	 Zaha Hadid Modular Housing Complex For Honduras

Placing Modules On Site
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Exterior View Interior View

https://www.arup.com/projects/citizenm-seattle-south-lake-union
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Exterior View Interior View

Phase 2: Precedents

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing With Their Own Vertical Farm 

	 Zaha Hadid Modular Housing Complex For Honduras

Step by Step Process

https://www.dezeen.com/2019/02/22/precht-farmhouse-modular-vertical-farms/
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Playing With The Facade Rule Sets

Phase 2: Precedents

	 “Blockable” Vertically Integrated Modular Development

	 Mga Architects Modular Housing Prototype 

	 Gensler & Arup Citizenm Modular Hotel, Seattle

	 Precht Studio Concept For Modular Housing With Their Own Vertical Farm 

	 Zaha Hadid Modular Housing Complex For Honduras

Understanding Composition With Different Parameters
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https://worldarchitecture.org/article-links/efvgg/zaha-hadid-architects-designs-residences-made-of-modular-system-with-sustainable-timber-in-honduras.html https://youtu.be/xeZCUHKRpB8
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	 Project Program  

 	 Possible Unit Types
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01 | Building Block

05 | Guardrails

02 | Set-Backs

06 | Materiality

Phase 3: Project Implementation

	 Project Site 

	 MVE Proposal

	 Project Program  

 	 Possible Unit Types

	 Efficiency spreadsheet
	
	 Schedule

03 | Slices

07 | Courtyard & Roof

04 | Jewel Pieces

08 | Final Massing
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Phase 3: Project Implementation
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Phase 3: Project Implementation
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Phase 3: Project Implementation
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Phase 3: Project Implementation

	 Project Site 

	 MVE Proposal

	 Project Program  

 	 Possible Unit Types

	 Efficiency spreadsheet
	
	 Schedule

Construction Type Floors Type Gross Wood SF Gross Concrete SF Podium Deck
Wood Frame 

Efficiency Net Rentable SF Retail
Apt Unit 

Count Avg Unit Size Parking
Avg Parking 

Stall Size
# of Parking 

Stalls
Wood 7 Apt 25,496 sf 83% 21,186 sf 33 642 sf
Wood 6 Apt 26,407 sf 85% 22,470 sf 35 642 sf
Wood 5 Apt 26,407 sf 85% 22,470 sf 35 642 sf
Wood 4 Apt 26,440 sf 85% 22,470 sf 35 642 sf
Wood 3 Apt/Amenity 26,784 sf 5,794 sf 74%** 19,902 sf 31 642 sf
Concrete 2 Parking/Apt 34,450 sf 8,040 sf 15 536 sf 23,104 sf 392 sf 59                
Concrete 1 Parking/Retail 33,736 sf 4,192 sf 24,071 sf 415 sf 58                
Building: Total/Average 131,534 sf 68,186 sf 5,794 sf 82%** 116,538 sf 4,192 sf 184 633 sf 47,175 sf 403 sf 117              

Parking Ratio / Unit 0.64 **amenities in woodframe included in efficiency calculation

199,720 sf
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Research  for Building Use and Hospitality

	
	 Type of Modular Construction (Wall, Facade,Panels, Tubes, Systems)

	 Types of Materilas (Lightweight)

	 Order of Processes during Construction (System / Assemblies)
		
	

	
	 Type of Modular Construction (Wall, Facade,Panels, Tubes, Systems)

	 Field Visit

 Precedent Study

Project Implementation

03

04

05

	
	 Project Site

	 Concept Diagrams 

	 Parking Level Floor Plans
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	 Elevations

	 Perspectives
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 	 Faster Schedule
		  Shortened construction schedule due to the ability to preform site work and 
		  building construction simultaneously

	 Higher Quality 

	 Less exposure to weather
		  The potential for high levels of moisture trapped in building materials is reduced
	
	 Less Material Waste 
		  Prefabrication minimizes waste, saves resources adn simplifies recycling of waste 
	
	 Less Environmental Disturbance 
		
	 Typically 80-90 Percent complete before being shipped to job site 
	
	 Prefabrication 
		  in a factory allows the wood to stay dry and at constant temperature while being 	
		  precisely cut and fitted to exacting tolerances

3D Module - Wood

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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	 Wood Modules are finished with primed gypsum wall board before shipping but 			
appliances, mill-work, and heavy finishes are installed after 
 	
	 Common structural members used include 2x individual pieces used in roof trusses, 		
floor trusses, walls, wood I joists, engineered glue laminated beams, plywood, 				  
oriented strand board (OSB) and composite panel 
			 

Module Dimensions

	 Determined by transportation restrictions and will vary by manufacturer 
		
	 Wood modules are limited in height and require deep ceiling to floor connection 
		
	 The depth of the floor and ceiling sandwich tends to be greater than with the 				  
common site- built construction methods, since each module has its own, 					   
structurally stable lid

	
Rules of  Thumb 

		  Max Module width: 16’-0”
		
		  Max Module length: 30’-0”
		
		  Max Module height: 14’-0”

Wood Structure

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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	 During Transit, modules often require temporary bracing 				  
since the wood framing may not be engineered to withstand 				  
transportation loads

	 The units then are set on cribbing. Once it’s time for crane 		
setting, trucks will deliver the units ( as needed in order) to the site. Cranes pick 
the modules directly from the trucks 

	 Once units are all assembled, the construction crew makes 		
	 final installations of electrical, plumbing, mechanical, and 			 
structural connections, generally in 	 the corridor

	 To avoid any damage at this point of construction, every unit is 		
locked, and on site staff is not allowed in the room-units

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 
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	 New Technologies (Software Being Used) 
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Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 
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	 New Technologies (Software Being Used) 
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Phase 1: Research for Building Use - Residential & Hospitality 
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Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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Include prefabricated elements or sections that are then deliv-
ered and assembled on-site. ​

May include the roofing package (roof panels, fascia, gutter, 
etc.), roof structure (ceiling deck and beams), glazing package 
(windows and entrances) and building structure (wall panels, 
beam pockets, columns and shear paneling). ​

The kit-of-parts approach, via panelization, is typical for mid-
rise wood buildings. ​

Two types of panelization: open structural panels and closed 
structural panels. ​

Open structural panels are a pre-assembled wall framework that 
is later fitted with other elements such as insulation, exterior 
cladding and weather barriers on-site. While this aids in time 
savings and flexibility, there is still a lot of site work involved. ​

Closed structural panels are complete pre-assembled wall pan-
els that may include windows, doors, plumbing, ducting, electri-
cal, finishes, etc. Closed structural panels are larger and heavier, 
so a crane is typically needed for on-site assembly.

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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18-story, 53 m tall, student housing complex in The University of 
British Columbia campus​

The first mass hybrid timber residential high-rise building in 
North America​

Part of building construction utilizes prefabrication (Building 
envelope and exterior system)​

The wood structure was complete less than 70 days after the 
prefabricated components arrived on site, approximately four 
months faster than a typical project of this size.​

Mass timber structure with concrete podium and core​.​

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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The Puukuokka Block is an illustration of the poten-
tial of a system of volumetric modules made of CLT 
in creating multi-story apartment  buildings with a 
fully wooden frame and structure. 

The Global Concept  for the Allas Sea Pool Family 
is an example of applying the modular  principle 
in a scalable concept with the capacity for flexible  
adaptation for sites in different parts of the world. 

Koota is a new  wooden housing block to be built 
in Porvoo, a small historical city with  a significant 
heritage of wooden buildings from the 19th century. 

It  explores the potential of new methods of timber 
construction in  providing a contemporary addition 
to the tradition of wooden housing. It  creates a 
new solution for urban living in a way that is both  
ecologically and socially sustainable and promotes 
a sense of community  amongst the residents.

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 
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Phase 1: Research for Building Use - Residential & Hospitality 
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Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 
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	 New Technologies (Software Being Used) 
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1. Site Axes 2. 14’x14’ grid informed by axes 3. Carve Space (place units)

4. Split 5. Stack 6. Circulation

Phase 2: Project Implementation

	 Project Site 

	 Concept Diagrams

	 Drawings

	 Renders
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Phase 2: Project Implementation
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Research  for Building Use and Hospitality

	
	 Understanding Modular Construction

	 Steel Modular Construction

	 Transportation

	 MEP for Modular construction

	 Concrete Modular construction
	
	 Concrete Structural System

	
	 2D modular concrete construction 

	 3D modular concrete construction

	 Hybrid concrete construction

	 Steel Modular construction

	 Field Visit

Precedent Study

Project Implementation
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 Modular Construction and its advantages  Modular Construction v/s convention construction with respect to construction timeline 

Phase 1: Research for Building Use - Residential & Hospitality 

	 Types Of Modular Construction (Wall, Façade, Panels, Tubes, Systems) 

	 Types Of Materials (Lightweight) 

	 Order Of Processes During Construction (Systems/ Assemblies) 

	 New Technologies (Software Being Used) 

Understanding Modular Construction:

Advantages of Modular Construction

In broad terms, modular construction involves producing 
standardized components of a structure in an off-site 
factory, then assembling them on-site. Terms such as “off-site 
construction,” “prefabrication,” and “modular construction” are 
used interchangeably. These terms cover a range of different 
approaches and systems, from single elements that are clipped 
together using standard connections and interfaces to 3-D 
volumetric units with full fixtures.
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Types of Steel Modules:

4 sided Modules Partially Opened Modules Corner supported Modules Mixed Modular and Panel 
construction

Modules with primary struc-
ture
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Transportation of Steel Modules:
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MEP and Acoustics:
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Concrete Modular Construction:
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Concrete Modular Structural System:
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One South First and Ten Grand - Brooklyn
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Burnwood School - London
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Gomos Modular Concrete Homes - Portugal
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Star Apartments - Los Angeles
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Norra Tornen - Sweden
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B2 - Brooklyn, NY
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Manhattan Modular Hotel by Mariott
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Apex House - HTA Design - Wembley
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George St, - HTA Design - Croydon
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Crate Modular, Inc. - Carson, CA
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01) Current Site 02) New Massing

03) Carve out courtyard Areas 04) Pull and Push units and use top �oor 
to connects the towers

05) Final Proposal
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