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Learning Objectives  
 
• Identify projects  where this method would 

be appropriate 
 
• Evaluate labour and time savings 
 
• Define differences between past and present 

modular options 
 
• Describe how method gives more time to 

design team to make best decisions 



Presenter
Presentation Notes
Walls and doors:
Instead of studs, sheetrock, tape, sanding, paint, glazing, hardware, carpentry

These efforts would be removed from the site. Instead walls designed by you are assembled with preinstalled furniture and technology support and brackets to support whatever furniture, fixtures and equipment you require. Doors can be done in the factory – or if you need a specific type of door by someone else, the walls are prepped for that.
The design of this system is to be impervious to the world around it. It is bent at the knees ready to accept whatever technology comes along and whatever building it is put in and whomever needs it to work for them as their space.



Presenter
Presentation Notes
Modular, quick connect power and data in a low-profile access floor. 

Non-levelling floor is for running technology only. Particularly helpful for existing buildings (heritage buildings) instead of coring through the floor to bring services to the classrooms. 



Presenter
Presentation Notes
Millwork

You will see this is the bringing together of custom cabinetry with modular speed of delivery and certainty. 



Modular Interior Construction 
• Speed 
 
• Consistency 
 
• Certainty 
 
• Material waste minimization 
 
• Fewer labour requirements 

Presenter
Presentation Notes
All these points should help mitigate liability and risk.

Speed
The main benefit of off-site or prefab is speed. The job-site is able to work more efficiently and the elements off-site are produced in parallel.
This is where the cost balances out for prefab and conventional. The cost of labour and contingency materials is dramatically lowered – this brings the price of prefab in line.

Consistency
You don’t have to worry about the availability and skill-level of the labour in the region.
Multiple sites for the same project will receive the same level of quality on the same schedule

Certainty
The price should not vary from the quote
Factories have more pull when it comes to procuring materials
Longer warranties
One sub-trade for many elements

Material Waste Minimization
Factory can order best size to suit project for least amount of cut-offs
Well maintained and consistent recycling program
Fewer dumpsters on-site
Precise amount of materials are delivered. 37% of all virgin materials delivered to a job-site are sent to waste

It is the optimization of labour, minimization of waste and procurement and a shorter schedule that allows the General Contractor and/or Construction Manager to price a modular project so that it is the same or less than conventional construction. The key is to introduce the idea early and look at the budget in a holistic way. 



Presenter
Presentation Notes
This is straight from a job-site  - not demolition waste. 



Presenter
Presentation Notes
General Conditions savings

Each sub-trade doesn’t have to have their own bins (one garbage and one recycling).

This is a photo of a drywall recycling plant. If the materials being recycled are not of value to anyone else, they end up being stored like this (in the case of drywall – releasing hydrogen sulfide gas) or eventually go to landfill. 




Fewer Labour 
Requirements  

Presenter
Presentation Notes
Typically a construction budget spends 70% on labour and 30% on materials. Modular Interior Construction flips that. 
Smaller crews are required for shorter schedules. Depending on the system – a 12 person team can install 20,000 sq. feet ready for move-in per week.

Fewer crews are needed to keep the job site clean.

GC still has prefab team as a sub, but it is a super sub taking care of many aspects: electrical, paint, data, a/v, glazier, doors, millwork, carpentry. The conventional team only needs to create a warm shell where perimeter walls are finished, the floor is finished, HVAC, sprinklers, speaker system, lighting and ceiling tiles – these are all done in a wide-open space where material savings are optimized. No working around several subs. No cutting around walls. Faster, cleaner more efficient construction with lower material costs. 

Key is to discuss the idea of prefab early so no one is trying to reverse engineer their initial estimate. 




Presenter
Presentation Notes
Alberta is in need of the 50 new schools and 70 modernization of existing schools to meet the needs of the tens of thousands of families moving to the province. With them coming on line all at once, there will be a scramble to get labour and materials without being held over a barrel.



Presenter
Presentation Notes
These kinds of buildings are jewels in our cities and towns. Keeping them dynamic and viable in the 21st century is a good thing for the environment and the community. It is the insides of these buildings that can’t keep up – unless we look at a new way of construction. 



Modular is Too Standardized for 
School 
• Dimensionally 

• Aesthetically 

• Functionally 

Presenter
Presentation Notes
Previous versions of modular interiors were too standardized to suit the needs of schools – new or existing. 

Today customization is available to meet that challenge.

Heights and widths of modules can be any increment between 4” and 4’ wide and 8” – 10’ high.
Elevations are designed to suit end-users with as much light, colour, texture, graphics as desired
Support all furniture, fixtures and equipment anywhere on a wall and have the peace-of-mind knowing it can be changed out in the future.



Presenter
Presentation Notes
This is a case study of an existing school.


The University of Iowa is still feeling the effects of the catastrophic 2008 Iowa City flood. Damage to buildings is forcing facilities teams to come up with innovative approaches to pulling together space for the students. One aspect of school life that needed serious improvement was the Learning Commons. Located in an upper floor of the library, the Learning Commons was not well situated for easy access nor did it have many of the tools students need for excelling in the 21st century. 





Presenter
Presentation Notes
Meanwhile on the highly accessible main floor there was 48,000 square feet of administration space. It, however, came with its own set of challenges. The floor-to-floor height is only 9 ½ feet as the original design of the building simply met the needs of books and a few visitors at a time. It didn’t have to support modern mechanical systems for cooling technology and keeping many more students comfortable. “It’s a challenge in a building like this one,” says Head Librarian, John Culshaw. “We also have structural steel support column every 9 feet in one direction and 13 feet in another direction so making changes to this grand old building is a bit of a problem.” 




Presenter
Presentation Notes
Even with these obstacles, the school determined it was worth the effort to move the administration teams up to the 5th floor and open up the main floor to the students. “We just finished a great new campus recreation center that is the Physical Wellness heart of campus, explained Chris Clark, the Director of Learning Spaces Technology. “We wanted this to become the Academic Wellness center and create a space that was befitting of that bold goal.”
Everything about the new Learning Commons is designed to be welcoming and easy. It contains a café for students to take breaks and keep their strength up for all-nighters and is a gateway to the research library. The study space itself is a combination of open areas with seating and private rooms for non-disruptive collaboration. Throughout are opportunities for harnessing technology or simply writing thoughts and ideas all over the walls. “The learning commons as a whole has been completely successful,” says Brittney Thomas, the Coordinator for the Learning Commons. “It’s better than we even imagined. Even though it has always been intended for undergraduate students, there were a lot of graduate students, faculty and staff in here, but not a lot of undergraduates because it wasn’t a fun space for them to be in. I would say 90-percent of the people in here now are undergrads now.”




Presenter
Presentation Notes
To achieve the aesthetics and performance on budget and as quickly as possible, the team decided to explore the idea of building most of the space with prefab components. In the past, this would have meant modular walls, typically part of a furniture package that is installed at a later date. Instead, the team chose a new approach to prefab – custom prefab with post-move-in benefits of plug-and-play power and accessibility to the walls where technology is integrated. “If you told me before this process started, we were going to use a modular wall design to make these study rooms I would have said it isn’t possible,” says Kent Lutz, the project architect from Smith Metzger. “Modular walls are very standardized and rigid and very specific to maybe a corporate office environment with regular sized spaces. Now that I’ve done this, obviously everything was custom.” One of the requirements for customization was integrating with the solution for bringing the mechanical system up to par for the new space. The walls easily matched the requirements of the base building to help optimize space and look elegant. “I think that’s the magic of this system. Nothing is standard.”



Presenter
Presentation Notes
Speed was another benefit of having a significant chunk of the interior fit-out assembled off-site. The lead-time for manufacturing from shop drawings to shipping was just three weeks. Once on-site the space can be ready for move-in at a rate of approximately 20,000 square-feet per week with a 12-person-crew. That speed allowed the Smith Metzer team to make design decisions right up until the last responsible second. “We didn’t know what technology was going inside this wall system until about six months before we installed it,” said Kent regarding the need to adapt to the rapidly changing world of technology – audio/visual systems in particular. “And because systems change that fast, having a wall that can come apart into pieces and be easily interchangeable is invaluable to the end-user.”



Presenter
Presentation Notes
The disassembly and ability to support any current and future technology made the University’s technology department happy. “For my techs it’s been wonderful,” says Chris Clark. “Being able to pop off panels to rewire behind the scenes without having to tear open a drywall or have to hire a sheetrock contractor to come in and patch it and then have a painter come in – it’s been helpful already.”
Contrary to what one thinks about young people’s devotion to technology, it is the ability to write all over the walls on erasable film that is creating most of the excitement. “I’m particularly fascinated when I see students just filling the walls up with math formulas or notes,” says Chris. “It’s somewhat inspiring to watch these young people working these ideas through. In part it’s inspired us to think a little bit differently about our own workplace activities.” 

Everyone from students to faculty bring tours to the new Learning Commons. “Today the learning commons is a stop on every admissions tour,” says Head Librarian John Culshaw. “You can see how popular it is with the students. I’m sure that as parents, alums other supporters coming through – they are amazed at what we’ve been able to do in terms of this transformation.”
For the students themselves this space has become a place where they can augment their studies and learn to work in teams or on their own.  “Before this library was renovated I would do my own thing,” says Jacob Esser, a student at U. of Iowa. “I’d sit in a small corner with my laptop and that was all the library offered. Now with this, we have computers in the walls we have whiteboards every which way and it’s a packed house. It makes you more eager to study.”




Presenter
Presentation Notes
The following slides are examples of k-12 schools fitted out with custom modular interior construction.













Presenter
Presentation Notes
The key to both its simplicity and custom outcomes is based on the Lego method of pieces connecting together the same way every time, yet the design drives the aesthetics, function and dimensions. 



Presenter
Presentation Notes
The backbone making this all possible is intelligent, 3D software that not only creates fly-throughs and renderings in a matter of seconds, it also calculates pricing, specifications, manufacturing and installation instructions. All modifications to the design in plan-view or 3D are automatically updated. 



Presenter
Presentation Notes
Get decisions faster so design hours can be spent on quality design, not redesign because the stakeholders weren’t clear on the design intent.



Make design decisions 
at the last possible, 
responsible minute. 

Presenter
Presentation Notes
A lead time of 2 – 4 weeks through the factory from shop drawings means design teams can wait until virtually the last moment to determine the best technology for the space and create the finer details that will make it a great space – without jeopardizing the schedule.



Presenter
Presentation Notes
This is the Portland State library. They needed to add a learning commons to the existing space. And it needed to be built over the Christmas break. 



Presenter
Presentation Notes
Here you see another way to optimize space by using an “half-wall” to clad over the base building wall. This adds performance and aesthetics to an otherwise unusable wall. As you can see in the photo, the frame comes with power and data pre-assembled. The power has been pre-engineered and pre-tested in the factory and is quick-connect for fast installation and future reconfigurations.



Presenter
Presentation Notes
This is the door support frame going in.



Presenter
Presentation Notes
The tiles are installed after the frames are installed and made plumb and level.



Presenter
Presentation Notes
Technology of any kind is integrated into the walls



Presenter
Presentation Notes
When the TV needs maintenance, the facilities team simply pops off a tile and allows the technician to fix or replace without damage and repair to the wall.



Presenter
Presentation Notes
Day 3 the team was able to take a break while waiting for the HVAC team to finish off some work. 



Presenter
Presentation Notes
This is the data technicians setting up the data ports for the learning commons.



Presenter
Presentation Notes
Pivot doors arrive on-site Day 4



Presenter
Presentation Notes
Installed



Presenter
Presentation Notes
4.5 days later the learning commons is ready for students.



Presenter
Presentation Notes
The room supports both integrated technology and screens proud of the wall on monitor arms. 



Presenter
Presentation Notes
Facilities teams from other schools come for tours to see how PSU was able to build such a space.





Presenter
Presentation Notes
The team asked students to post their thoughts on the new Learning Commons.
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