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WoodWorks | The Wood Products Council

is a registered provider of AlA-approved continuing
education under Provider Number G516. All
registered AIA CES Providers must comply with
the AIA Standards for Continuing Education
Programs. Any questions or concerns about this
provider or this learning program may be sent to
AlA CES (cessupport@aia.org or (800) AlA 3837,
Option 3).

This learning program is registered with AIA CES
for continuing professional education. As such, it
does not include content that may be deemed or
construed to be an approval or endorsement by
the AIA of any material of construction or any
method or manner of handling, using, distributing,
or dealing in any material or product.

AlA continuing education credit has been reviewed
and approved by AIA CES. Learners must complete
the entire learning program to receive continuing
education credit. AIA continuing education
Learning Units earned upon completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Course Description

This course examines evidence-based design strategies and integrated project delivery for mass
timber in contemporary K-12 learning environments. Through research findings and project case
studies, participants will explore how exposed mass timber, biophilic design principles, daylighting,
acoustical comfort, and resilient structural systems contribute to occupant well-being while
supporting safe, durable, and adaptable educational facilities.

The session begins with findings from Seattle's Alki Elementary School, where post-occupancy
research is evaluating how exposed wood, natural light, acoustics, and strong connections to nature
influence student engagement, comfort, belonging, and learning outcomes. The discussion then
examines the Rosa O. Valdes STEM + Innovation Center at Greenhill School, highlighting how early
integration of mass timber enabled the project team to achieve goals for sustainability, flexibility,
resilience, life-safety, and collaborative STEM education while addressing material procurement and
project delivery challenges.



Learning Objectives

1. Describe how biophilic design strategies, exposed mass timber, daylighting, and acoustical design
can influence occupant well-being, student engagement, and learning outcomes in educational

facilities.

2. Evaluate how mass timber structural systems contribute to safe, resilient, and adaptable K-12
learning environments, including considerations for life safety, long-term flexibility, and building

performance.

3. Identify design strategies that integrate mass timber with educational programming to create
collaborative learning spaces while addressing acoustical comfort, daylighting, occupant wellness,

and sustainable design objectives.

4. Apply lessons learned from post-occupancy research and completed mass timber school projects to
inform the planning, design, and specification of code-compliant educational facilities that support

the health, safety, and welfare of building occupants.
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Seattle Public Schools
Strategic Plan: Seattle Excellence

Focus on ensuring racial equity in our
educational system.

Unapologetically address the needs of
students of color who are furthest from
educational justice.

Work to undo the legacies of racism in
our educational system.
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Disrupt Socio-spatial Issues

“Institutional-like” Site and school space Gate-like qualities of
materiality and fails to acknowledge the welcoming point
aesthetics (feels like a and teach local of school building
neighborhood school, history of conquest,

not a bureaucratic displacement,

institution) relocation, internment

Building Others Building prohibits Classroom space
Students FFEJ universal experience standardizes learning

Building limits and
stigmatizes “safety-
net” services

Gate-like qualities of Building is silent to Bathrooms normalizes Playground, cafeteria,
the welcoming point racial and gender- a gender-binary and hallways

of school building based inequities

discourage small
group, individual
engagement

Building is Bystander
to Confusion

Mysterious-Space




Front porch Inclusive space that N

connects school supports diverse
to neighborhood ways of learning and
community and park. knowing.
A school that reflects Inviting building
and honors personality, that's easy to
identity, and lived navigate.
experiences.
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‘Acknowledges that Seattle Public
Schools sits on the traditional

" sTRATEGY

tension at the welcoming
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Mass Timber and Masonry

Stack Windows / Support Brick at Foundation

TMS 402 Section 12.2.2.7 Steel Backing:

Support at each story above 30 ft.

26-6"
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Alki Elementary School
Inviting Entry




Front porch
connects school
to neighborhood

community and park.

A school that reflects
and honors personality,
identity, and lived
experiences.
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Inclusive space that &

supports diverse
ways of learning and
knowing.

Inviting building
that's easy to
navigate.
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Recognition of Place & History Historic Duwamish villages
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¥eognition of Place + Hi

STRATEGY

Acknowledges that Seattle Public
Schools sits on the traditional
Native land of the Coast Salish
people past and present

SOCIO-SPATIAL ISSUE

Space fails to acknowledge
and teach local history of
conquest, displacement,
relocation, internment
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Front porch Inclusive space that §

connects school supports diverse
to neighborhood ways of learning and
community and park. knowing.
A school that reflects Inviting building
and honors personality, that's easy to
identity, and lived navigate.
experiences.
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Mass Timber Structural Framing
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Mass Timber Services: Reflected Ceiling Plan

Establish Approach
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Mass Timber Services: Design Approach
Fly Zones / No Fly Zones
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Mass Timber Coordination _ )
Teaching Walls '

CLT Floor Assembly r

|
l |
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Light Beam Beyond

Conduits . |

. | ; .
‘Classroom | El | Classroom

, | ==
View of Classroom Section Thru Teaching Wall






Alki Elementary School
Future Flexibility: Teaching Walls




Corridor




Floor Plans

LEGEND

B Classrooms | Administration B Kitchen

~ Leaming Support Bl rhysical Education 10 Student Dining
B Library B At & Music B Building Support

LEVEL D0 LEVEL 02 LEVEL 03 @



Learning Commons

Drop ceilings for
acoustics and to
conceal MEP services

Exposed CLT ceiling
in corridors for
biophilia

Sensory Nook
for requlation

“Tide Pool"
patterning
promotes biophilia
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Atrium
Building Section: 3-Story Connections




Atrium
Light, Ventilation, Connection




Circulation Stair
Light & Connection




Environmental Graphics
Place Attachment
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Wood Innovation Grant

Material decisions

are outpacing our
understanding of how
exposed wood influences
learner engagement.

Improving the school building may well be the
most overlooked means of improving student
health, safety, and academic performance.

Yet in conversations about factors that lead
students to academic success, only rarely does
the role of the physical environment come to the
fore... There are nearly 51 million K-12 students
in the United States, and they each spend more
than 15,600 hours in public schools by the
time they graduate.

SCHOOL BUILDINGS: THE FOUNDATION
FOR STUDENT HEALTH AND SUCCESS



Material Experience of Wood
Research Approach > Methodology

Finalizing research
methodology with Seattle
Public Schools and the
University of Oregon

This study involves the
collection and analysis

of student-level outcome
data from two elementary
schools — one with
exposed mass timber and
one without

|IEQ assessments of
classrooms prior to
beginning

Planning to pilot study
Spring 2027

Full year data collection,
surveys, and analysis
2027-2028 school year







Mass Timber & Sustainability
Total Carbon

Net pEUI: 12 Emissions Over 60 Years

~
~
~

Baseline Building
/

c.scale
B Embodied Carbon Emissions ¢

B Electricity Emissions
B Refrigerant Emissions
Reduction from Baseline



Environmental Impact
Embodied Carbon

Embodied Carbon Comparison: Opening Day

LCA: A1-A3 68% reduction

LCA: A1-A3

1,250,000 2,500,000
kgCO2eq

Embodied Carbon Comparison: Thru End of Life

T FIENE I ZYCAINS I 30% reduction

LCA: A1-D (EXCLUDES AS, B1,C1)

1,250,000 2,500,000
kgCO2eq

Key: W Alki Elementary Mass Timber [l Alkl Elementary Steel & Concrete Option

ACTUAL DESION RESULTS

ALKI ELEMENTARY
MASS TIMBER ]
=

VS. BASELINE BUILDING DESIGN

ALKI ELEMENTARY
STEEL & CONCRETE OPTION




Our Collaborators

DESIGN TEAM
Architect: Mahlum

GENERAL CONTRACTOR & EXTERIOR
ENVELOPE SUBCONTRACTOR TEAMS

OWNER
Seattle Public Schools

General Contractor: Cornerstone

Structural Engineer:
PCS Structural Solutions

Envelope Consultant: BET&R

Mechanical / Electrical/Telecom
Engineer: Hargis

Plumbing: Greenbusch

Early Learning: Anjali Grant Design
Civil: AHBL

Stormwater: Mayfly

Landscape: Osborn Consulting
Acoustics: A3

Food Service: Halliday Associates

General Contractor: Cornerstone

Mason: R&D Masonry

Sheet Metal & WRB:
Architectural Sheet Metal (ASM)

Mass Timber & Steel Erector:
Evergreen Erectors

Exterior Metal Wall Framing &
Sheathing: GK Knutson

Steel Canopy: Lundahl

Exterior Paint: NW Partitions
Storefront & Glazing: Sound Glass
Roofing: Wayne's Roofing

Below Grade Waterproofing: Inland
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J aCkSOI'l Wa This presentation was developed by a third party and is

not funded by WoodWorks or the Softwood Lumber Board.






Project Team

Design Team

Bohlin Cywinski Jackson Architect

Walter P. Moore Structural Engineer o
DBR, Inc. MEP/FP/Tele Gre en l
OJB Studios Landscape Architect

Westwood (Pacheco Koch) Civil

Holmes Keogh Associates Code

Metropolitan Acoustics Acoustics

Contractor Team

Scott + Reid Construction Manager
Smartlam, Western Archrib, DCI CLT and Glulam, Connection Design
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School Context




Envisioning a New STEM Building

Aspirations:

» Inviting and welcoming building, fostering
social engagement and connections

» Transparent; Learning on display

* Flexibility in the space

* Model for sustainability

Performance Goals:

* Rainwater/Stormwater re-use and management
« Daylight autonomy

« Embodied carbon

« Energy use reduction

« Sustainable strategies on display

capturing
the passion
of our
younger
students

he!pmg our
students
learn the
economics of
sustainability

the chance
tobe a
leader in
Dallas

shaded space

outdoors that

IS adjacent of
b\,cﬁdlﬂi

YES™ MS
Curriculum
focusing on

sustainability

Sustanability
mattery!
To GH and the
community
and world

bullding 33 a
model for
probilem
solving In

sustainability

SO muth
hands on work
that s
accessibie for
younger
stucents

inspiring
youth to be
problem
solvers In
world

curricuium
connactions

rainwater
capture
and
reuse

lots of
connections
to the world

Greenhouse
(Lee chdn't
write this)

climate
study

age is less
impoctant for
sustainabllity
- all ages can

be involved

raised bed

gardening,
birding,

pollinators..

felernelry any
G exirattion
from
fuRtainadbie
systems for
cass

seerns Kke an

Ideal topic that

would lead 1o

Intersacpnar
Y Studies




Campus Context | Massing Approach
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Sustainability on Display
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Daylight Analysis

Sawtooth Only Windows Only Combined




North Elevation South Elevation



East Elevation West Elevation
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Sawtooth Massing







Roof-Level Diaphragm




Level 2 Diaphragm
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Diaphragm Analysis
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Diaphragm | CLT Shear
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Diaphragm | Chord Forces




Diaphragm | Force Transfer
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Diaphragm | Glulam Collector Connection Axial and Through-Forces

P58
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CLT Span | Level 2




Floor System Layup

Access Floor

2” Gypsum
Underlayment

1” Acoustical Mat

5 Ply CLT




CLT Layup

SOUTHERN YELLOW PINE
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DOUG FIR =

Roof-3 Ply Machine Stress-Rated Typical Laminations — Southern Yellow Pine

Floors-5 Ply Machine Stress-Rated Bottom Lamination — Douglas Fir



Roof CLT Layout
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Level 2 CLT Layout
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Custom CLT Panel

Table 1. ASD Reference Design Values'? for Lumber Laminations Used in IB MAX-CORE CLT (for Use in the U.S.)

Laminations Used in Major Strength Direction

Laminations Used in Minor Strength Direction

G?laje Grade & | Fe E TR [ R [ RTFRJFR [ g |Caed]F E [ R | F | R [ R [Fa| g
24000208} o400 [ 20 [ 1925 | 1975 | 180 | 60 | 670 | 051 | L.,
CLT aminations Used in Major Sirength Direction minations Used in Minor Strength Direction
Grﬂde Gradﬁ-‘ & Ft E Fi F: Fy Fs Fer G Grade El Fr E Ft Fe Fy Fs Fel G
Species | (psi) | (10°psi) | (psi) | (psi) | (psi) | (psi) | (psi) Species | (psi) | (10°psi) | (psi) | (psi) | (psi) | (psi) | (psi)
24%0;'53'% 2,400 2.0 1945 | 1,975 | 180 60 | 670 | 0.51 2400f-
E4M4 240072.0E 20E SP 2,400 2.0 1,925 | 1,975 | 190 | &0 | 805 [ 057
gplb) | 2400 20 1925 | 1975 | 190 | 60 | 805 | 057 :
EAMS & Ed%ng}giﬂE 2,400 20 1945 | 1,875 | 180 60 | 670 | 0.51
EaM5.1 (220072 0E No.3SP | 450 1.3 250 725 175 55 565 | 0.55
' gpibi | 2400 20 1925 | 1,975 | 190 | 60 | 805 | 057
vaz | 200 | sz | | s | es |70 | ss [ sss | ot [ SO0 | ers | 275 | 825 | 170 | 55 [ 585 | 0.1
Tamarack Tamarack

For Sl: 1 psi = 0.006895 MPa
{8 Tabulated values are allowable design values and not permitted to be increased for the lumber flat use or size factor in accordance with the NDS. The

design values shall be used in conjunction with the section properties provided by the CLT manufacturer based on the actual layup used in

manufacturing the CLT panel (see Tables 2 and 3).

) 2400f-2.0E DF MSR lumber laminations are used in the outermost layers and 2400f-2.0E SP MSR lumber laminations are used in the other layers in

the major strength direction. The 2400f-2.0E DF MSR lumber laminations in the outermost layers are permitted to be replaced by 2400f-2.0E SP MSR
lumber laminations.
€} No. 2 DF lumber laminations are used in the outermost layers and No. 2 SP lumber laminations are used in the other layers in the major strength
direction.
@ No. 1/No. 2 SPF lumber laminations are used in the outermost layers and No. 2 SP lumber laminations are used in the other layers in the major
strength direction.
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