
MASS TIMBER 
IN K-12 SCHOOLS
From forestry through manufacturing, design, 
engineering and construction

Joe Mayo, AIA LEED AP
Mahlum Architects

Emily Everett, AIA
Mahlum Architects

Jason Whitney, PE, SE
Coughlin Porter Lundeen

Russ Vaagen
Vaagen Timbers

Josh Reed
Hoffman Construction



© MAHLUM

MASS TIMBER?
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Type IV-A
18-story max

9-story Group E

New Mass Timber (MT) Construction Types

Type IV-B
12-story max

6-story Group E

Type IV-C
9-story max

4-story Group E

Type IV-HT
Don’t forget!

4-story Group E

Existing MT 
Construction Types
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Introductions



Q1: Does using mass timber mean that we’ll 
need to cut down all of our forests? 

What role can mass timber play to actually 
enhance forest health in the region?
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Q2: How different is mass timber from 
conventional materials we might use to 
design and build schools?



Construction Type
Floor/Roof Panel Thickness
Column Spacing

Lightweight Floor Toppings
Repetitive/Regular
Proper Vertical Lateral System Selection

Efficient Mass Timber Structures



Lightweight Floor Toppings
Repetitive/Regular
Proper Vertical Lateral System Selection

Efficient Mass Timber Structures

Design for Competitive Bidding

Layout Framing to optimize panels common 
across multiple manufacturers

Panels utilizing 1-3/8” laminations
4-1/8” thickness for 3-ply
6-7/8” thickness for 5-ply

Visually graded instead of Machine graded

SmartLam CLT Specification Guide – Version 2: April 2020



25’x36’ 31’x31’

MASS TIMBER STEEL

Classroom Sizes – Column Bays



Q3: Architecturally, what are the advantages of 
mass timber? Do these schools feel different?



NATURE IN THE SPACE
1. Visual Connection with Nature

A view to elements of nature, living systems and  
natural processes.

2. Non-Visual Connection with Nature
Auditory, haptic, olfactory, or gustatory stimuli that  
engender a deliberate and positive reference to
nature, living systems or natural processes.

3. Non-Rhythmic Sensory Stimuli
Stochastic and ephemeral connections with nature  
that may be analyzed statistically but may not be  
predicted precisely.

4. Thermal & Airflow
Variability Subtle changes in air temperature,  
relative humidity, airflow across the skin,
and surface temperatures that mimic natural  
environments.

5. Presence of Water
A condition that enhances the experience of a 
place  through the seeing, hearing or touching of
water.

6. Dynamic & Diffuse Light
Leveraging varying intensities of light and shadow  
that change over time to create conditions that
occur in nature.

7. Connection with Natural Systems
Awareness of natural processes, especially
seasonal and temporal changes characteristic of a  
healthy ecosystem

NATURAL ANALOGUES
8. Biomorphic Forms & Patterns

Symbolic references to contoured, patterned,
textured or numerical arrangements that persist in  
nature.

9. Material Connection with Nature
Material and elements from nature that, through  
minimal processing, reflect the local ecology or  
geology to create a distinct sense of place.

10. Complexity & Order
Rich sensory information that adheres to a spatial  
hierarchy similar to those encountered in nature.

NATURE OF THE SPACE
11. Prospect

An unimpeded view over a distance for surveillance  
and planning.

12. Refuge
A place for withdrawal, from environmental
conditions or the main flow of activity, in which the  
individual is protected from behind and overhead.

13. Mystery
The promise of more information achieved through  
partially obscured views or other sensory devices
that entice the individual to travel deeper into the  
environment.

14. Risk/Peril
An identifiable threat coupled with a reliable  
safeguard.

14 Patterns of Biophilic Design
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Health Benefits of Building with Wood



Lakeridge Middle School
Lake Oswego School District



Q4: I think we’ve all heard the price of lumber is 
fluctuating. How will that effect the ability to 
deliver mass timber schools cost-effectively?
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Q5: When talking about cost, how 
can we use design to be more 
efficient and therefore affordable?



Optimization –
Fiber Efficiency

Measure of cubic feet of 
wood volume divided by 
square feet of floor/roof area

Values 0.6-0.8 typically 
efficient

>1.0 Likely inefficient and 
expensive



Optimization – Piece Count



Q6: Is the devil really in the details? Are there 
specific considerations on the detail level for 
mass timber versus steel or concrete? 



MEP Coordination
Proprietary Hardware

Concealed Beam Connectors

Consider Cost and 
Erection Tolerance

Mass Timber Screws

Self Tapping vs. Predrill

Partially and Fully Threaded 
Options

Find Opportunities to Use 
Cheaper Fasteners

Source: MyTiCon



Column Bases and Connections



Steel and Wood Contractor Coordination



Q7: With these solid panels, where do 
you run electrical and other services? 



Conduit Pathway – Lakeridge Middle School 



Conduit Pathway – Kellogg Middle School 
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Conduit Pathway – Capitol Campus Childcare
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FINISHED CLASSROOM
PHOTO: WALSH CONSTRUCTION

RECESSED ELECTRICAL BOX DURING CONSTRUCTION
PHOTO: MAHLUM
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Q8: Have there been any delays 
related to jurisdictional approvals? 



Jurisdictional Approvals –
Code Alternates

Code Alternates or Alternate 
Means and Methods (AMM) 

Engage Jurisdiction Early –
Involve as Design Partner



Q9: What are the schedule implications 
to using mass timber? Is there a time 
advantage to mass timber?



Schedule Considerations

Collaborate early with 
manufacturer

Procurement process and 
optimization for agnostic 
design solutions to allow for 
multiple bidders

Understand Special Inspections



Activity Duration Start Finish 2019 2020

Jul Aug Sep Oct Nov Dec Jan

Zone A –
Erect Structure

10 23-Jul-19 05-Aug-19

Zone A –
Paint 

5 13-Dec-19 19-Dec-19

Zone A –
Ceiling Grid

10 20-Dec-19 06-Jan-20

Zone B/C –
Erect Glulam/DLT

15 13-Aug-19 03-Sep-19

Zone F –
Erect Glulam/DLT

10 16-Oct-19 29-Oct-19
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Kellogg Middle School
First Acoustic DLT Installation in the U.S.
Completed 2020



At-a-Glance
Location: 
Shoreline, Washington
Area: 
152,000 SF (separated 
into two buildings)
Height: 
2-stories (~45’ tall)

Occupancy:
E
Construction: 
Type IIB





Kellogg Middle School
Shoreline School District







Q10: Can mass timber be left exposed? 
Are there other architectural considerations?
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Dowel Laminated Timber (DLT)

Factory Edge

Sawtooth

Kerf

Square Edge

Chamfer

Bullnose

Fluted

Acoustic Square

Acoustic Round

STRUCTURECRAFT PROFI LES



NRC = 0.70

THI NK W OOD .COM
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Roof/Ceiling Assembly Materials Unit Costs Assembly Cost
Acoustic DLT (NRC 0.7) + 
Glulam Beams DLT (2x6 SPF) Deck

Glulam Beams
$27.50/sf
$14.25/bf $930,000

CLT + Glulam Beams + 
Acoustic Cloud Ceiling CLT Deck

Glulam Beams
Acoustic Cloud Ceiling

$11.00/sf
$14.25/bf
$8.00/sf $1,103,000

Metal Deck + 
Steel Joists + 
Acoustic Cloud Ceiling + 
Wood Ceiling

1.5” Metal Deck
Steel Joists
Acoustic Perf Metal Panel

$4.00/sf
$5,250/ton
$45.00/sf $1,203,300W

O
O

D 
AE

ST
H

ET
IC



© MAHLUM



© MAHLUM



© MAHLUM



Q11: I understand that mass timber may hold 
some digital fabrication advantages that could 
benefit construction. Can you explain? 
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Q12: With more and more digital fabrication, 
are there any exciting new mass timber 
opportunities that many might not be aware of?



Lakeridge Middle School
WholeTrees
Completed 2020
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“The CLT wood adds a 
natural finish and a more 
authentic environment. Not 
institutional at all.”
CLT Classroom User

“[The best thing about the 
CLT classrooms are] the 
materials used to create 
the buildings.”
CLT Classroom User

“It still has that new car smell!  
Actually, the structure itself is 
doing just great…It is a great, nice 
building and is showing no signs 
of wear and tear a portable would 
be showing after a year of use.”
CLT Classroom User

Thank You!

“I’m glad I can go to school here… 
it’s happy, bright and warm.”
Lakeridge Middle School Student



Joe Mayo  |  jmayo@mahlum.com

Emily Everett  |  eeverett@mahlum.com

Russ Vaagen  |  rvaagen@vaagentimbers.com

Jason Whitney  | jasonw@cplinc.com

Josh Reed  |  josh-reed@hoffmancorp.com

Thank You!
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