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Structural Strategy



Main lobby interior rendering Typical unit interior rendering 

Interior Renderings



Typical Unit Layouts

Typical one bedroom unit Typical two bedroom unit



Wall, Ceiling Strategies

Exposed CLT 
exterior wall

Metal Framed 
Corridor Walls

Dropped ceiling @ 
kitchen, hall, & bath

Exposed CLT @ 
living room & 
bedroom

Exposed CLT wall in stair

Exposed CLT 
exterior wall

Exposed CLT wall

Dropped ceiling in 
corridors



HVAC Strategies



1. Parts and pieces – with light frame, there are many more elements to gather and put together
2. Height– Light frame can be a maximum of 5 floors over a concrete or steel podium
3. Site impact - more deliveries, traffic, trade parking needed with light frame
4. Crew size – 20-30 people compared to 6 or so with mass timber
5. Labor challenges – greater and greater shortages of labor challenge progress and pricing
6. Elevator and stair core walls – typically done in concrete or concrete block 
7. Waste and clutter– cutting lumber, sheathing, TJI’s on site, blocking, and bracing all take space and create safety concerns with 

waste
8. Eliminate the steel or concrete podiums, which are the carbon emitting technologies – not structurally required  
9. Speed – a) erecting walls, shear walls, bearing walls, ceiling joists, connections take longer than placing glulam/CLT panels

b) need to wait till roof is on to start insulation and gypsum due to water infiltration concerns
10.      Quality – dimensional lumber is less dimensionally stable 
11.      Thermal performance – wood studs are thermal breaks in an outer wall that diminish wall R value
12.      Safety – fall and trip hazards, and walking on installed joists are a skill
13.      Fire risk during construction – Dimensional lumber more susceptible 
14.      Insurance costs – May be higher with light frame due to construction risks (safety and fire) during placement
15.      Durability – light frame structures are subject to more movement and weather impact
16.      Natural environment – Light frame buildings require covering all wood with artificial surfaces 
17.      Healthfulness – exposed wood shown to reduce asthma and stress, lowers heart rate and blood pressure, improve 
concentration 

Incremental benefits for mass timber vs light frame



340+ Dixwell Mass Timber VS Light Frame Cost Comparison



340+ Dixwell



340+ Dixwell Project Overview 

Project 
Location

340 Dixwell Avenue, 
New Haven, CT

Project Type Residential Multi-family 

Construction Cross-laminated timber (CLT)

Total Units 57 (Bldg. 340)    
12   (Bldg. 316)

Overall SF 65,766 sf  (Bldg. 340)    
14,047 sf (Bldg. 316)

Number of 
Stories

4 (Bldg. 340)    
4 (Bldg. 316) & Rooftop Terrace

Exterior Wall 
Insulation 
Material

Rockwool Comfortboard 80
4” (Bldg. 340)    
6” (Bldg. 316)

Slab 
Insulation

2” Con’t EPS (Bldg. 340)    
6” Con’t EPS (Bldg. 316)

Bldg. 
340

Bldg. 
316



Building Layout & Design

Dixwell A
ve. 

Orchard St. 

340 Dixwell 

316 Dixwell 



GLT
glue-laminated timber

DLT
dowel-laminated timber

NLT
nail-laminated timber

CLT
cross-laminated timber

V

Mass Timber Systems



Tapered rigid insulation

3-ply CLT roof panel

3-ply CLT bearing wall 
Furring cavity

Interior platform framing

Type X GWB

LVT Flooring
Gypcrete + acoustic membrane
5-ply CLT floor panel

Class A membrane roof
3-ply CLT exterior wall panel

Adhered air barrier

Rigid mineral wool insulation

Strapping + furring

Fiber cement rainscreen

Mass Timber Building Assembly



Wufi Modeling:
340 Dixwell 316 Dixwell 

28.045
Slab

R-value

9. 62
Slab

R-value

77.792
Roof

26.093
3 Ply 
Ext. Wall

26.093
5 Ply
Ext. Wall

77.792
Roof

18.835
3 Ply
Ext. Wall

18.835
5 Ply
Ext. Wall

(de-Valued) Rockwool Confortboard 80

(de-Valued) Rockwool Confortboard 80



316 Dixwell: Foundation & Slab Detail



Wood Framed PH vs CLT Framed PH: Exterior Wall & Floor Detail

wood framed 
construction-
passive house

cross laminated 
timber 
construction-
passive house



340 Dixwell: Roof Detail



Typical Window Details



Exterior Detailing for thermal bridges: North Facade

North Cowl Thermal 
Bridge Calculation: 

30 FT Vertical 
(2 Sides)
8 FT Horizontal
(2 Sides)

Total = 76 FT

912(.072) = 65.664

0.072

27

0.008



Exterior Detailing for thermal bridges: Typical door at grade

Entry Door Thermal 
Bridge Calculation: 

7 total exterior doors
(Bldg. 340) 

Total Length= 27 feet

324(.261) = 84.564

1

2

3-5

6 7

Outside of 
bldg. envelope

Outside of 
bldg. envelope



Exterior Detailing for thermal bridges: Balcony detail

Balcony Thermal Bridge Calculation:

31 total balconies  Length 10 ft 9 in
129 inches x 31 balconies = 3999
3999 (0.008) = 31.992



TYPICAL FLOORING 
ASSEMBLY  
4.7mm LVT 

50mm USG Levelrock
25mm Geniemat FF25

CLT floor panelUN-OCCUPIED SPACE

FLOORING ASSEMBLY ABOVE SOFFITS
4.7mm LVT

1” USG Levelrock
Vapor retarder (20 perm)

5/8” Plywood
1 ½”x 3 ½” sleepers

CLT floor panel 
24” Cellulose

Aquarock Soffit

OCCUPIED SPACE

OCCUPIED SPACE

Flooring Assembly Analysis At Soffit 



Ventilation/Mechanical Systems

Swegon ERV
ERV-1 
1885 CFM
ERV-2 
2380 CFM

Fujitsu
Airstage VR-II
EER (95F): 10.90
IEER: 19.60
SCHE: 25.20

Variable Refrigerant Flow
VRF-1A
25.7/11.55 (IEER/EER)
VRF-1B
22.3/11.15 (IEER/EER)
VRF-2A
26.9/12.3 (IEER/EER)
VRF-2B
22.3/11.15 (IEER/EER)

Quest 70 Dehumidifier
150 CFM
120 Volts

Tankless Water Heater
Super High Efficiency (Condensing)
Rinnai -CU199i
Up to 97% thermal efficiency
Certifications: AHRI, ANSI Z21.10.3, 
CSA 4.3, and Energy Star® 



Typical Apartment Building: Ventilation/Mechanical Systems

Mechanical  
Partial Roof Plan 1

Typical Unit 
Mechanical Plan

Mechanical Partial Upper Plan
On demand central water heating



35,000 kWh/yr Onsite Utilization from PV energy  covering 
36.46% of building electric usage

145,000 kWh/yr Onsite Utilization from PV energy  covering 
26.16% of building electric usage

180,000 kWh/yr Onsite Utilization from PV energy covering 27.68% of Total electric usage

Renewable Energy



Carbon Emissions for 340+ Dixwell Project

Volume of wood products used:
2,468 cubic meters (87,156 cubic feet) 

Carbon stored in wood:
1906 metric tons of carbon dioxide

U.S. and Canadian forests grow this much wood in:
7 minutes

Avoided greenhouse gas emissions:
738 metric tons of carbon dioxide

Total potential carbon benefit:
2644 metric tons of carbon dioxide

559 cars off the road for a year Energy to operate 279 homes for a year

Equivalent to:



In conclusion…

Key Points: 

1. Increasing popularity in CLT incorporating net-zero design 
strategies and embodied carbon. Used in a  range of affordable 
multifamily housing projects because of its structural diversity.

2. Both traditional and CLT wood-frame structures meet the 
performance and net-zero goals for the affordable multifamily 
type, but in different ways.

3. Each construction type has its own unique challenge when 
designing to highly energy efficient structures.

4. Innovations in wood framing design techniques and products 
enhancing the energy efficiency in affordable multifamily 
projects

Thank you!
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