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The proposed project ThoughtCraft Architects explored for the Mass Timber Accelerator 

Program is an active legacy project for a family who has owned and operated a small 

business on the property for nearly 100 years.  They have a rare opportunity to invest in the 

community for the next century and aim to transform the site into a new vibrant, mixed-use 

building that will become a positive cornerstone to Day Square in East Boston. Balancing 

the growth of the neighborhood with proposed BPDA planning recommendations of 

improving the area with added park space and a new Silver Line T stop, the design and 

programming of the building is intended to directly enhance and respond to these factors 

while setting a higher standard.  The teams’ objectives are to improve accessibility to the 

commercial uses, provide a unique living experience that will create desperately needed 

high-quality housing, and be a model of environmental stewardship in a community that 

does not typically receive this level of investment. 

E XECUTIVE SUMMARY: OVERVIEW

Located at the east end of Day Square in East Boston, the project site consists of 

redeveloping the family’s wedge-shaped collection of properties. The approximately 

47,000 sf, six-story structure, will include around 40 units over nearly 7,000 sf of ground 

floor commercial space including the family’s restaurant, additional leasable area for 

local small businesses, and the residential lobby and support uses such as the bike and 

mail rooms. The building will have a basement for utilities and ancillary spaces to support 

the restaurant on the first floor and possibly storage lockers for the residential tenants. 

A publicly accessible speakeasy with outdoor space is planned on an upper level of the 

63-foot-tall building overlooking the square and toward downtown. 

Bird’s eye view from the south overlooking the proposed project and Day Square on the left.
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Inspired by the rich history, scale, texture, and sense of permanence evident in the many 

buildings throughout Boston, ThoughtCraft has proposed a new panel clad building that 

encases contemporary mass timber framed spaces within with metal and glass volumes 

emerging at the stepped rooftops.  Finding inspiration not just from the ubiquitous 

masonry and bay exteriors, the project team is seeking to use as many natural materials as 

possible including mass timber as the primary structural framing to pay homage to the turn 

of the century post and beam mill buildings.  However, the geometry of the existing wedge-

shaped site provides for a challenging use of the mass timber as compared to most other 

mass timber buildings because of their inherent rectilinear shapes of columns, beams, and 

Cross Laminated Timber (CLT) panels.

Furthermore, by utilizing mass timber in the structure, a significant reduction of embodied 

carbon can be achieved.  Wood is truly the only renewable construction material, as well 

as the only material that can remove carbon from the atmosphere for the lifetime of its 

usage. Natural materials such as wood have inherent aesthetic benefits due to its biophilic 

nature resulting in unique dwelling units instead of the typical drywall boxes being built 

throughout the city today. Wood not only helps create a beautiful space, but research has 

found that it also improves productivity, health, and wellness. With increased use of these 

new wood products, we hope to encourage responsible, sustainable forestry practices in 

the area.  The project team is looking to the Low Carbon Building Best Practices and Passive 

House guidelines to achieve a high-performance building with a low EUI score.  Combining 

all these efforts, the goal is to set a higher standard with greater market differentiation 

through better design and a better building. 

Bennington Street view looking west toward Day Square on the left.
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BUILDING PRACTICES: Building Code Strategies

The three different building types of the current building code the design team looked into 

were: Type III, Type IV, and Type IV-HT.  Here are a few considerations:

o Type III permits concealed spaces and not all walls are required to have a 1-hour fire 

rating. A disadvantage would be that CLT is not allowed in all exterior walls. This type is a 

viable option for our size structure and potential hybrid CLT with other wood or steel load-

bearing structure.

o Type IV does not permit concealed spaces and requires all interior walls to be either 

1-hour fire rated or mass timber construction. An advantage is that CLT is allowed for 

exterior walls, as long as there is an additional FRT plywood or non-combustible layer on 

the outside.

o Type IV-HT is very similar to Type IV with the exception that concealed spaces our only 

permitted if provided with one of the following:

 - Sprinklers are added to all concealed spaces

 - One layer of gyp covering all wood in the concealed space

 - Concealed space is completely stuffed with non-combustible insulation

An entirely wood structure would require Type IV-C based on the upcoming 2021 IBC. 

Another consideration was the more familiar multi-family approach of 5 over 1. If this were 

the case, the project would have the opportunity to either:

A) Pursue Type IA podium at the ground level retail / restaurant space with non-

combustible materials  and 3-hour fire separation. The five residential levels above will be 

constructed entirely out of timber Type IIIA construction.

B) Utilize steel at the ground level for structural spans and CLT decking on the second 

level for Type IV-C. The advantage to this method being that the 3-hour fire separation is 

reduced to a 2-hour floor and the timber may be exposed. If spans allow, glulam would also 

be a desirable structural option. 

Concerning the roof-level Speakeasy assembly area, there would be no issues in Type 
IV-C construction. A 5-over-1 type structure would also a allow for assembly on the fifth 

level, since the location is technically at the fourth level of the Type IIIA construction 

above the podium. Type IIIB would not be allowed due to A-2 spaces only permitted in 3 

stories. Regardless of construction type, all steel connections would need to be protected 

or concealed within the wood structure. 

BENEFITS / OUTCOMES
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BUILDING PRACTICES: Design & Construction Strategies

The wedge-shaped site is located adjacent to Day Square and Chelsea Street in East Boston, 

with the narrower end offering a cityscape view of the Boston skyline. With a future multi-

family development planned across the square as well as the addition of a MBTA bus 

stop, the design team had to consider place-making opportunities on the ground level.  A 

stepped roof and south-facing façade design maximizes access to exterior spaces, and also 

opens up more daylighting and desirable views.
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The project site is an optimum location for transit-oriented development.
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While the stepped façade allowed the massing of the project to conform to the wedge-

shaped site and provide articulation assimilating to the context, it presented both 

opportunities and constraints.  Opportunistically, the design is able to leverage the stepping 

in plan to create alternating balconies and views of the Boston skyline from each unit on 

the south side of the building. This also affords the opportunity to expose the underside of 

the CLTs on the balcony soffits, as well as the interior ceiling, to better express the use of 

wood inside and out to passersby. 

Regarding one of the challenges with an existing wedge-shaped site, the stepped façade 

presented a unique geometry compared to other precedents. Symmetrical and/or 

rectangular floor plans are typical in most timber projects to maintain a regular structural 

grid. Utilizing a one-way span for the CLTs (plan left to right), we were about to use a 

relatively consistent grid of approximately 12’-6” which is a good spacing to accommodate 

typical widths of living rooms and bedrooms in housing.  Additional columns were required 

to address the unusual layout in addition to shifting the grid across the corridor.  

The exterior balcony spaces also present a challenging condition for properly managing 

water and snow, and how to carry the load of brick along the curved floor edges without 

adding costly complexity to the framing strategy.

Typical floor plan indicating the curved balconies with downtown view that make up the south facade of the wedge-shaped building.
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Street view from Day Square and Bennington Street depicting the stepping south facade with alternating concaved balconies. 

The curvature of the scalloped façade design was first addressed in the utilization of mass 

timber CLT panels. Through conversations with CLT manufacturers it was determined the 

panels can easily be CNC milled in any shape desired.  This allows the floor panel structure 

to follow the balcony perimeter along a tight radius as intended. 

The design team next explored how to frame the balcony to best manage water and snow 

with a step in the floor assembly.  Ideas of milling down continuous CLT panels to create 

a step at the exterior wall as well as reducing the panel plys in the layout at the balconies 

were evaluated.  However, framing the balcony with a separate CLT panel from the interior 

and primary structure to create a step down was the simplest and maintained the integrity 

of the design best.  The separate structure requires a structural floor beam to cantilever 

out beneath the CLT to pick up the load of the separate panel or span to another vertical 

load-bearing frame along the perimeter.  Since we had the exterior wing wall flanking the 

balconies on the outermost facade, we were able to add a secondary steel column and 

beam (for thinness) to support the outer edge of the CLT panel.  This allows for easily 

shaping the balcony surface to manage water. Moisture protection (i.e. clear sealant) on 

the exposed soffit would be required on all exposed wood faces and ideally not have a 

negative effect on its appearance. 

Cantilevering double glulam beams combined with steel beams and columns allowed for a separate CLT panel for the concaved balconies. 
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Street view from Day Square and Bennington Street depicting the stepping south facade with alternating concaved balconies. 

Originally with brick as an exterior finish the extra weight would require a robust 

attachment system, especially with a separate balcony assembly. The design team began 

looking at details for this condition and the cost to roll a curved steel shelf angle to carry 

the brick on the CLT edge proved to be too costly.  Thus, the decision was made to move 

forward with a lighter cladding, either vertically oriented ribbed metal panel or fiber 

cement panels.  To address the curvature, the metal panel cladding is inherently flexible 

to bend around a curve whereas the fiber cement panels could be arranged in a pattern of 

narrow vertical planks to segment the arc along the floor transitions.

Courtesy of WoodWorks, alternative brick relief details at an intermediate CLT floor for punched oenings and bearing conditions. 
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COST ANALYSIS

Because the development is restricted to six stories and a height limitation due to FAA 

regulations as well as some economy of scale challenges, we have approached this project 

as a conventional 5 over 1 structure for our baseline to focus the comparison on the 

following alternative mass timber options:

Option #1:  First floor steel podium Type I-A with 5 levels of panelized stick-built  

  load-bearing walls with CLT floor panels as Type III-A.

Accounting for the reduction in building height and some time savings, the cost to go with 

CLT panels in lieu of traditional TJI framing while maintaining the panelized stick-built load-

bearing walls would  be a 2.2% cost increase or add $8.45/sf to the project.

Option #2:  First floor steel podium Type I-A with 5 levels of glulam columns and  

  beams with CLT floor panels as Type III-A

Also, accounting for the reduction in building height and more time savings, the cost to go 

with a full mass timber structural frame with glulam columns and beams and CLT panels for 

the floors in lieu of traditional TJI framing and the panelized stick-built load-bearing walls 

would  be a 13.2% cost increase or add $49.60/sf to the project.

Street view from Chelsea Street of the north facade looking down the new Silver Liine Way.
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OPPORTUNITIES REALIZED & LESSONS LEARNED

In considering options for the structural framing, the use of mass timber did not initially 

seem to be suitable for the awkward shaped site. However, as we learned more about the 

benefits of mass timber from WoodWorks, our structural engineer,  and various seminars 

and conferences we better understood how a prefabricated timber solution could meet 

our design needs and streamline construction for this unique site.  As a busy urban lot 

limited in construction accessibility, there would be no staging area for jobsite storage. 

With a prefabricated system, there is great potential for reduction of time at the build site 

as well as a carbon reduction with workers and delivery trucks commuting to and from the 

site less often.

Given that this project was tracking real time with a real client along with the accelerator 

program, this added some complexity in our ability to guide the project in sometimes 

separate directions. The objective to create an above-market sustainable mixed-use 

building has remained a priority.  The primary opportunity realized in this study for us is 

that the use of mass timber components is not an all or nothing proposition.  We understand 

there are cost-effective limitations but there is also design flexibility.

We learned that the CLT panels for the floor structure in combination with panelized stick-

built walls is a viable option and still allows us to have the integrated balconies as the project 

was conceptualized.  Taking advantage of the panel orientation and the CLT’s ability to 

span and cantilever showed significant promise in creating uniquely shaped buildings and 

footprints that don’t fit the typical box form often seen in the use of mass timber. 

At ThoughtCraft Architects, we use Cove.tool software to analyze design options for optimum  environmental performance.
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We’re excited by the many known benefits of using mass timber, but one of the most 

inspiring and unexpected lessons learned with exploring mass timber for this project 

was our findings in calculating the carbon benefit when comparing the two structural 

approaches.  

We learned that the more cost-effective structural solution that utilizes conventional 

stick-built walls has 9% more of a carbon benefit than the more comprehensive mass 

timber solution even with less volume of wood.  This is a surprising win-win solution when 

comparing these two structural approaches for our project and the possibilities this hybrid 

solution provides!

Option #1:  
First floor steel podium Type I-A with 5 levels of 

panelized stick-built load-bearing walls with CLT floor 

panels as Type III-A.

Option #2:  
First floor steel podium Type I-A with 5 levels of 

glulam columns and beams with CLT floor panels as 

Type III-A.

Results from the WoodWorks Carbon Calculator comparing the use of stick-built versus glu-lam load bearing structural framing. 

Regarding further energy analysis, we learned the South-facing units have the potential 

to utilize passive strategies and we designed those exterior walls with slightly less 

fenestration and the balcony walls to better shade that exposure. Investing in a higher 

performance envelope and HVAC systems would yield significant improvement to these 

primary energy consumers.
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NEXT STEPS

Our outlook for this project is realistic and the client has remained committed to using 

mass timber on the project as long as it makes since.  The volatility of the current economy 

and construction market have certainly become a factor driving the design team and 

builder to explore alternative hybrid systems to at least squeeze in some mass timber 

and prefabricated assemblies reducing the carbon footprint for the project.  Through our 

efforts to refine the design and budget we have maintained the use of mass timber in the 

project.  Specifically, the economics for a Type IIIA building using CLT floor panels over 

conventional panelized stick-built load bearing walls on a Type IA podium structure is the 

most viable option for this project and has a better carbon benefit than the alternative 

option.  We will continue to pursue this option during the project’s approval processes 

along with more refined energy modeling to inform the envelope and systems design.

Furthermore, we continue to expand the study and push for the use of mass timber in 

at least two other current projects and Passive House certification for another.  We are 

also implementing updates to our standards that follow the Article 37 Interagency Green 

Building Committee’s recommendation for Multi-Family Residential Low Carbon Building 

Best Practices.


