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Scaling Passive House at Bunker Hill
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Learning Objectives

1. Analyzethe design
considerations required to
create a repeatable "kit of
parts”

Evaluatethe use of
Performance MociJp (PMU)

Andrew Steingiser testing as a quality assurance
RA, CPHC, LEED AP tool
Associate Principal

RDH Building Science Integrate data-driven thermal

modeling insights from initial to
streamline performance and
construction efficiency

Applylessondearnedto
optimizecostand operational
carbonreduction
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“Traditional” vs. Passive House Early Phase Design Timeline

Recommended Time Frame “Traditional” Cost of
Performance Changes
Review Time
Frame

Opportunity

for
Influence
I I | | I | ‘
PreDesign Concept Design Schematic Design Design Construction Construction Post Construction
Development Documents Administration
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The Problem + The Mandate

Approved Master Plan and Phase 1 Buildings
I Mixep-INCOME

e 15 Buildings | s / /
e 2,699 units [
o 37% deeply affordable to

replace 1,010 of the existing
public housing units

o 4-10 stories

« 7 Acres of Open Space

e ~50,000 SF retall

e 14,000 SF Community Center
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The Problem + The Mandate

o 15 Buildings

e 2,699 units

o 37% deeply affordable to
replace 1,010 of the existing
public housing units

o 4-10 stories
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2 The Innovative Solution:
A “Kit of Parts”



The Innovative Solution:
A “Kit of Parts”

“The goal was to drive productivity
as far as possible through an
intelligent, valuepacked set of
components that can be put
together in an infinite array of
configurations, sizes, buildings, et
cetera.”

—Nick Nigro, Leggat McCall
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The Innovative Solution:
A “Kit of Parts”

 Precast Cores

« 62-0" Long 7ply CLT

« Load Bearing Exterior
Wall Panels
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The Innovative Solution:
A “Kit of Parts” — Building M
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The Innovative Solution: A “Kit of Parts”
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The Innovative Solution:
A “Kit of Parts” — Building F
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The Innovative Solution: A “Kit of Parts”
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The Innovative Solution: A “Kit of Parts”

— The Next Iteration

69.8°F 69.8°F
-ao 0°F -m"6 F
s 1564 F

49.2°F )

384°F

T 420°F
(276 F [

.27 N

. 16.8°F
0.4°F

Clear Field Opaque¥alue: R-12.9
Psi Vertical Joint Psi—0.062
Psi Horizontal Joint: Psi—0.039
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3 Testing + Proving the Concept



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
Quality assurance w/ explicit assembly instructions + Testing

Thermal Modeling Verification Factory Verification



Testing + Proving the Concept
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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
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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 1,00Q,500s.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 Testing

Compartmentalization Testing Whole Building Airtightness Testing



Phius Co -Requisite Programs
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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
guality, 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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