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Scaling 

Passive House 

at Bunker Hill Learning Objectives

1. Analyze the design 

considerations required to 

create a repeatable "kit of 

parts“

2. Evaluate the use of 

Performance Mock-Up (PMU) 

testing as a quality assurance 

tool

3. Integrate data-driven thermal 

modeling insights from initial to 

streamline performance and 

construction efficiency

4. Apply lessons learned to

optimize cost and operational

carbon reduction.
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The Problem + The Mandate1



Massachusetts Stretch + Opt-In Codes



“Traditional” vs. Passive House Early Phase Design Timeline
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The Problem + The Mandate
Approved Master Plan and Phase 1 Buildings

• 15 Buildings

• 2,699 units  

• 37% deeply affordable to 

replace 1,010 of the existing 

public housing units

• 4-10 stories

• 7 Acres of Open Space

• ~50,000 SF retail

• 14,000 SF Community Center



The Problem + The Mandate

• 15 Buildings

• 2,699 units  

• 37% deeply affordable to 

replace 1,010 of the existing 

public housing units

• 4-10 stories

• 7 Acres of Open Space

• ~50,000 SF retail

• 14,000 SF Community Center





Building Enclosure Conference |  Denver  |  2023  

The Innovative Solution:

A “Kit of Parts”2



The Innovative Solution: 

A “Kit of Parts”

“The goal was to drive productivity 

as far as possible through an 

intelligent, value-packed set of 

components that can be put 

together in an infinite array of 

configurations, sizes, buildings, et 

cetera.” 

– Nick Nigro, Leggat McCall



The Innovative Solution: 

A “Kit of Parts”
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• Precast Cores

• 62’-0” Long 7-ply CLT

• Load Bearing Exterior 

Wall Panels



Building Science

Public Service Announcement

q ֵ⁯�Ȁџ�ڥ٭� м�Ȁ� ŔŔȀ�џȀ
�ׂ мȀИب ٭סЫרּס ֵ Ȁ
м٭Рּب��ר ⁯мȀР�רּ�⁯�٭Ȁ
مΔרּ м⁯�ڑ

• Control Layers

• Water

• Air

• Vapor

• Thermal

• The code has language 

pertaining to all!

• We can (and are required 

to) incorporate these into 

the Architecture we make!



The Innovative Solution: 

A “Kit of Parts” – Building M
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The Innovative Solution: A “Kit of Parts” 

ċ م ِّ Ȁŧڬ м⁯�סРΔּרȀę�٭ס�
ċ م ِّ Ȁøڬ ȀęרΔּ�٭�لاס⁯� �٭ס�

Air/Vapor/
Water

Thermal



The Innovative Solution: 

A “Kit of Parts” – Building F



The Innovative Solution: A “Kit of Parts” – The Next Iteration
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ċ م ِّ Ȁŧڬ м⁯�סРΔּרȀę�٭ס� ċ م ِّ Ȁøڬ ȀęרΔּ�٭�لاס⁯� �٭ס�

WATER

AIR/VAPOR

THERMAL



The Innovative Solution: A “Kit of Parts” – The Next Iteration

Clear Field Opaque R-Value: R - 12.9

Psi Vertical Joint Psi – 0.062

Psi Horizontal Joint: Psi – 0.039
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Testing + Proving the Concept – PMU Test 1



Testing + Proving the Concept – PMU Test 2



Testing + Proving the Concept – PMU 3

Quality assurance w/ explicit assembly instructions + Testing 

Dynamic Water Testing (AAMA 501.1)



Testing + Proving the Concept, Building F

Dynamic Water Testing (AAMA 501.1)



Testing + Proving the Concept – PMU Test 2

Thermal Modeling Verification Factory Verification

Quality assurance w/ explicit assembly instructions + Testing 



Testing + Proving the Concept
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Planning for Moisture 
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Planning for Moisture Management



Planning for Moisture Management

Mass timber  

components

Mass timber  

connections

Mass timber  

assemblies



Planning for Moisture Management



Planning for Moisture Management



Mass Timber Moisture Management



Mass Timber Moisture Management

Weekly Spot Check:

• If there is visual evidence of water, 

take steps to dry and move to 

Moisture Content/Drying Survey.

• Stick surface of CLT only (not 

spline) every 1,000-1,500 s.f.

• Make adjustments for 

wood species and 

temperature.

• Any readings over 16% 

triggers a discussion 

about Moisture 

Content/Drying Survey.

• Log readings.
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Success with Airtightness 
Testing5



Success with Airtightness Testing

Compartmentalization Testing Whole Building Airtightness Testing



Phius Co-Requisite Programs
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Critical Mass6



Building Performance Standards
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Broader Implications

We’re trying to drive towards a 

way of achieving productivity and 

efficiency so we’re getting to lower 

or stabilized construction costs 

without making these things lower 

quality, and without hurting the 

labor side of things. It makes the 

labor easier and less expensive so 

we can produce a whole lot more 

housing and put more people to 

work.

– Addie Grady, Leggat McCall
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Thank You
asteingiser@rdh.com
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