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Course Description

This course is developed for architects and engineers to provide a better understanding of 

the scope of mass timber elements and their unique design considerations. Looking at 

the range of mass timber components, the course will cover the range of mass timber 

components and examine how they are manufactured, unique product features, and the 

variety of sizes, species, and structural grades.  This includes coverage of CLT, NLT, 

structural glulam, and structural composite lumber (SCL), along with guidance on code 

compliance and additional design information. Additionally, the course outlines the 

variety of framing layouts in which mass timber components can be arranged, with 

important lessons for creating efficient mass timber plans early in the design process.  

Such layouts include bearing wall systems, post-and-beam, post-and-plate, and hybrid 

systems. 



Learning Objectives

1. Understand the methods for how mass timber elements are manufactured and how that 

relates to the preliminary and final design of mass timber elements.   

2. Be able to distinguish between various types of mass timber panel types and their 

inherent structural, acoustic, and fire protection qualities.   

3. Learn different ways to layout mass timber framing systems to capture efficiencies in 

structural optimization with consideration given to building infrastructure systems 

(mechanical, electrical, plumbing and fire suppression).  

4. Become familiar with the building codes, reference standards, and design guides 

necessary for mass timber floor, wall, beam and column elements. 



Introduction
Mass timber products come premanufactured 

in many forms, including:

» Large panels (floor or wall “planks”)

» Glue-laminated timber (glulam) beams and columns

» Structural composite lumber (SCL) beams 
and columns

Mass timber refers to a category of wood 

framing styles typically characterized by 

large, fabricated wood panels paired with 

engineered wood product beams and 

columns. Catalyst
MGA | Michael Green 
Architecture  / KPFF
Photo Benjamin Benschneider



https://www.woodworks.org/resources/mass-timber-cost-and-design-
optimization-checklists/

https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/


33+ Mass Timber Case Studies on WoodWorks website

https://www.woodworks.org/search/?resourceTypes=Case%2520Studies 
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Mass Timber Structural Products



Dowel Laminated Timber
DLT

CLT of SCL
(e.g. MPP & VLT)

Photo credits: MPP from Freres Lumber.
All others StructureCraft Builders

Mass Timber Panel and Decking Products

Glue-Laminated Timber
GLT

Cross Laminated Timber 
CLT (of sawn lumber)

Nail Laminated Timber
NLT

Timber Concrete Composite
TCC



Framing

» Lumber

» Structural Glue Laminated Timber/ Glulam

» Structural Composite Lumber / SCL

Panels

» Cross-Laminated Timber / CLT

» Nail-Laminated Timber  / NLT

» Dowel-Laminated Timber / DLT

» Glue-Laminated Timber / GLT

The Canyons
Kaiser+Path / catena consulting 

engineers / R&H Construction
Photo Marcus Kauffman

Photo: Boise Cascade
Photo: Weyerhaeuser

Mass Timber Products



Examples familiar to many:

» #2 Southern Pine 2-by-4

» #1 DFL 2-by-6

»  

Structural Sawn Lumber



Structural Sawn Lumber Grades

Commercial Grade 

Visually Graded

• Select Structural

• Dense No. 1

• No. 1

• No. 2

• No. 3

• …

Mechanically Graded

• 2200f-1.9E

• 1950f-1.7E

• 1650f-1.5E

• M-26

• M-21

• M-10

Machine Stress Rated (MSR) Lumber

Machine Evaluated Lumber (MEL)

Wood Education Institute



Structural Sawn Lumber Species & Species Groups
Common NameSpecies

Excerpts from 2021 Wood Handbook

(FPL GTR 282) Table 6-7

Scientific Name

See also 2024 NDS Supplement 
Section 2.1

Group



Structural Sawn Lumber Classification

Dimension Lumber

Beams & Stringers

Posts & Timbers

Decking

2x, 3x, 4x lumber

6x6, 6x8, 8x8, 8x10, etc
> 5” nominal thickness
& square or within 2” of square

6x10, 6x12, 8x12, 8x14, etc
> 5” nominal thickness
& width (depth) > 2” more than thickness

2x, 3x, 4x lumber
T&G or similar. Intended for flatwise use

thickness

width

Classification



Nominal vs Actual Sizes of Dimensional Lumber

Nominal Dry Green
2" 1-1/2" 1-9/16"

Thickness 3" 2-1/2" 2-9/16"
4" 3-1/2" 3-9/16"
4" 3-1/2" 3-9/16"
6" 5-1/2" 5-5/8"

Width 8" 7-1/4" 7-1/2"
10" 9-1/4" 9-1/2"
12" 11-1/4" 11-1/2"

Minimum Dressed Size



Wood is orthotropic, meaning it behaves differently in its three orthogonal 
directions: Longitudinal (L), Radial (R), and Tangential (T)

This is a direct result of the arrangement of wood cells.

Structure of Wood & Lumber Products



• Most wood cells are aligned along length (“parallel to grain”)

• Wood stronger parallel to grain

• Wood’s longitudinal cells are idealized as a bundle of straws

• Water moves faster parallel to grain (through straw)

Wood Education Institute

Structure of Wood & Lumber Products



In construction, MC range of 28% down to equilibrium in range 6-10% 

Wood shrinks in size as bound water evaporates.

Shrinkage varies in each of the three orthogonal directions:

» Longitudinal – very little change

» Tangential and Radial- shrink, with a bit more tangential shrinkage

Changes in Wood Dimensions with Moisture Content

Image: RDH Building Science, Inc.

Width and 
Thickness 

change with 
MC

~ 0.2% to 0.25% change in size with 1% change in MC

Image: WoodWorks



Resources on Moisture Management and Shrinkage

https://www.woodworks.org/resources/accommodating-shrinkage-in-multi-story-wood-frame-structures/ 
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Glulam

Platte Fifteen
Oz Architecture / KL&A Engineers 

& Builders /  Adolfson & 
Peterson Construction

Photo JC Buck



Structural Glued Laminated Timber ( Glulam )

wood laminations

+
structural adhesive

pressed, cured
and planed

to make
structural glulam



Mosaic Center, Edmonton AB. Reimagine/Fast+Epp

Glulam can be used as:

- Beams

- Columns

- Braces

- Arches

- Custom shapes

- Floor & roof decking (GLT)

Glulam



» In use in North America and Europe for over 100 years

» Recognized in IBC 2303.1.3 using ANSI/APA A190.1

Glulam

International Building Code ANSI/APA A190.1 Secondary Standards



» Laminations commonly 2” nominal boards

» Sometimes thinner, especially in curved glulam

» Uses “lam-stock” which is graded specifically for 
use in glulam instead of structural sawn lumber 
grades.

Glulam Layup

Photo: WoodWorks

X Axis

Y Axis



Glulam:  Beam Layups

High Strength 
Tension Lams

Lower 
Grade Inner 

Lams

Medium Grade 
Inner Lam

High Strength 
Compression 

Lams

Medium Grade 
Inner Lams

Image: APA

unbalanced layup

Unbalanced layups:

- Different positive vs negative 
bending strengths

- efficient for single-span beams

- Must be installed correctly.

- TOP label on top of beam



Glulam:  Beam Layups

Lower Grade 
Inner Lams

Medium Grade 
Inner Lam

Medium Grade 
Inner Lams High Strength 

Tension Lams

High Strength 
Tension Lams

balanced layup

Balanced layups:

- single positive and negative 
bending strengths

- Good for multi-span beams and 
cantilevered conditions.



Glulam: Uniform Layups

primarily axial members
(columns and braces)

uniform layups used as
horizontal GLT

Square or close to square for 
column and braces

“deep” glulam turn on 
side as GLT panel for 

floor or roof deck



Common Sizes

» Width: 3-1/8”, 3-1/2”, 5-1/8”, 5-1/2”, 6-3/4”,
7-1/4“, 8-1/2”, 8-3/4”, 10-3/4”, 12-1/4”, and 
wider..

» Depth: 

» Southern Pine: 4 layers = 5-1/2”+ @ 1-3/8” per layer

» Other: 4 layers = 6”+ @ 1-1/2” per layer

Typical Species Groups

» Douglas-Fir, Southern Pine, SPF, Hem-Fir

» Also available in Cedar & others

Glulam Specs

width

depth

Image: APA Glulam Product Guide



Glulam Sizes: Influence of Width
Single Lam Width

Width limit based 
on press size.

Split Lam

Width based on 
lumber sizes Secondary processing.

Glue 2 (or more) glulams 
together

Max width depends on 
manufacturer and lumber

~ 8-3/4“ to 10 ¾+”

Max width depends 
on manufacturer 

~ 14” to 24”+

Block Glued

Least $/volume Minor $/volume cost increase Major $/volume cost increase

Max width depends 
on manufacturer

Remanufactured

Above from Timberlab Glulam Guide



Glulam Appearance Classifications
Defined in ANSI A190.1

Premium Appearance

Image: American Laminators

Graphics: SmartLam

Table: Timberlab



Glulam Camber

» “Standard” camber for some manufacturers = 3500 or 5000 ft

» Pros of Camber:

» Offset long-term deflections.  Smaller member? Reduce ponding?

» Cons of Camber:

» Not useful in cantilevers or multi-span conditions

» Not compatible with some CNC and fabrication details

» Consider:

» For long-span, single-span beam applications, 40 ft+ 

» With compatible support details:  bearing connections, knife plates.  Not concealed hangers

Image: APA Glulam Product Guide

Camber not that common in typical 
MT floors.

More common in long span roofs.



Source: AWC’s TR 10

For unbalanced and balanced glulam 
beams, design team must document 
fire resistance rating requirement as 
part of glulam specification.

Achieving the FRR impacts the layup 
of the glulam.  

Fire Rated Glulam



» For exterior applications:

» Preservative-treated (PT) available

» Naturally durable species available: Alaskan 

yellow cedar, Port Orford cedar

» Can be arched, curved, tapered..  All 
requiring specialized engineering checks

Glulam Options

Karsh Alumni and Visitors Center Duke University / 

Centerbrook Architects and Planners / LHC 

Structural Engineers / Photo Peter Aaron

Richmond  Olympic Oval, Richmond, BC, Canada
Design Team: Cannon Design Architecture, Fast + Epp, Glotman Simpson 
Photo Credit: Stephanie Tracey, Craig Carmichael, Jon Pesochin, KK Law Creative, Ziggy Welsch



Photo credit: UnalamPhoto credit: Structure Fusion

Glue Laminated Timber (GLT) Panels



Gap between 
panels for MC 
changes

Timber House
Mesh Architectures / Silman / 
Rise Construction / T3 Timbers 
Photo Travis Mark

• Structural glulam “on side”

• Same codes and standards as glulam

• While in bending, use uniform layups

• Used as floor or roof deck

• Provide gaps between panels

• 12” to 48” wide, up to 60 ft length.

GLT (Glue-laminated Timber) Panels



Family of engineered wood products made from wood fiber into structural framing.

• Laminated Veneer Lumber (LVL)

• Laminated Strand Lumber (LSL)

• Oriented Strand Lumber (OSL)

• Parallel Strand Lumber (PSL)

Structural Composite Lumber (SCL)

APA
Weyerhaeuser

Weyerhaeuser

PSL LVL LSL



» Recognized in IBC 2303.1.10 per ASTM D5456

» Standard defines how design values determined

Structural Composite Lumber

International Building Code ASTM D5456 Proprietary

Product Reports



Used as beams, columns, tall wall studs, etc.

Structural Composite Lumber

1510 Webster / oWow / DCI Engineers
Photo Flor Projects

LVL columns in 
16 Story Mass Timber Building



https://www.woodworks.org/resources/1510-webster/
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https://www.woodworks.org/resources/1510-webster/


CLT

CSU Chico University Services
Dreyfuss + Blackford Architecture, 

Buehler, Swinerton
photo Kyle Jeffers



Thickness
3 to 20 inches*

Max Length
16 to 64 feet*

Max Width
4 to 12 feet*

3 or more layers (e.g. plies) of laminations (boards)
Alternating Layup
Glued with Structural Adhesives

What is Cross-Laminated Timber (CLT)?

*All dimensions are approximate.
Consult with manufacturers



» CLT per ANSI/APA PRG 320 recognized in
IBC 2303.1.4 since IBC 20215

CLT Code Recognition

International Building Code
ANSI/APA PRG 320 Product Reports



Cross-Laminated Timber 
Solid sawn laminations

Photo: LendLease
Photo: LEVER Architecture

Photo: Freres Lumber

Cross-Laminated Timber
SCL laminations

What are the 
layers of CLT?



Cross-Laminated Timber 
Solid sawn laminations

Photo: Freres Lumber

Cross-Laminated Timber
SCL laminations

What are the 
layers of CLT?

CLT Grade
=

Material

CLT Layup
=

Arrangement



Cross-Laminated Timber 
Solid sawn laminations

Photo: Freres Lumber

Cross-Laminated Timber
SCL laminations

What are the 
layers of CLT? Visually graded lumber, such as:

Doug-Fir Larch
Southern (Yellow) Pine

Spruce Pine Fir
Spruce Pine Fir (South)

Hem Fir

Machine graded lumber

Structural Composite Lumber

LVL, LSL, OSL, PSL all possible

In North America, 1 3/8” layers most 
common, and efficient

CLT Grade
=

Material

To date, 1” LVL used



CLT Grade = Structural Material in the Panel

CLT 
Grade

Major Strength Direction Minor Strength Direction

E1 1950f-1.7E MSR SPF #3 Spruce Pine Fir

E2 1650f-1.5E MSR DFL #3 Doug Fir Larch

E3 1200f-1.2E MSR Misc #3 Misc

E4 1950f-1.7E MSR SP #3 Southern Pine

E5 1650f-1.5E MSR Hem-Fir #3 Hem-Fir

V1 #2 Doug Fir Larch #3 Doug Fir Larch

V1(N) #2 Doug-Fir Larch (North) #3 Doug-Fir Larch (North)

V2 #1/#2 Spruce Pine Fir #3 Spruce Pine Fir

V3 #2 Southern Pine #3 Southern Pine

V4 #2 Spruce Pine Fir (South) #3 Spruce Pine Fir (South)

V5 #2 Hem-Fir #3 Hem-Fir

Basic grades (e.g. Examples) of solid sawn lumber in PRG 320-2019 standard

“E” grades from 
machine graded lumber

“V” grades from 
visually graded lumber



CLT Grade = Structural Material in the Panel

Custom grades by manufacturer are very common



CLT Layup = How are the layers arranged?

3-ply

9-ply

5-ply

7-ply

Most Suppliers

Most Designs

Least $/sf

Adjacent layers in same direction

Non-uniform thickness Combinations

(3) 1 3/8”

= 4 1/8”

(5) 1 3/8”

= 6 7/8”



Structural Grades vs Appearance?

CLT 
Grade

Major Strength Direction Minor Strength Direction

E1 1950f-1.7E MSR SPF #3 Spruce Pine Fir

E2 1650f-1.5E MSR DFL #3 Doug Fir Larch

E3 1200f-1.2E MSR Misc #3 Misc

E4 1950f-1.7E MSR SP #3 Southern Pine

E5 1650f-1.5E MSR Hem-Fir #3 Hem-Fir

V1 #2 Doug Fir Larch #3 Doug Fir Larch

V1(N) #2 Doug-Fir Larch (North) #3 Doug-Fir Larch (North)

V2 #1/#2 Spruce Pine Fir #3 Spruce Pine Fir

V3 #2 Southern Pine #3 Southern Pine

V4 #2 Spruce Pine Fir (South) #3 Spruce Pine Fir (South)

V5 #2 Hem-Fir #3 Hem-Fir

“E” grades from 
machine graded lumber

“V” grades from 
visually graded lumber

V Grades of CLT ARE NOT visually better than E grades of CLT

How does the selection of a CLT grade impact visual appearance of final product?



Impacts on Final Aesthetic of CLT

What can impact final look?

• Species or Species Group (DFL, SPF, HF, SP)

• Structural Grade  (Select Structural, #1, #2, etc)

• Manufacturers process to control natural variation

• Construction process: moisture management & remedies

• Applied stains and finishes

Courtesy SMARTLAM 
Lumber is a natural product with variations and character



Impacts on Final Aesthetic of CLT

What can impact final look?

• Species or Species Group (DFL, SPF, HF, SP)

• Structural Grade  (Select Structural, #1, #2, etc)

• Manufacturers process to control natural variation

• Construction process: moisture management & remedies

• Applied stains and finishes

Courtesy SMARTLAM 
Lumber is a natural product with variations and character

CLT Grade



Impacts on Final Aesthetic of CLT

What can impact final look?

• Species or Species Group (DFL, SPF, HF, SP)

• Structural Grade  (Select Structural, #1, #2, etc)

• Manufacturers process to control natural variation

• Construction process: moisture management & remedies

• Applied stains and finishes

Courtesy SMARTLAM 
Lumber is a natural product with variations and character

Appearance 
Classification



PRG 320 defines example CLT Appearance Classifications

Consult with manufacturers for options 
available and cost impacts

Industrial Appearance – for use in applications where 
appearance is not a primary concern

Photos courtesy SMARTLAM 

Architectural Douglas Fir

Industrial Southern Pine

Architectural Appearance – where appearance is 
important but not overriding consideration



» Floor and roof panels

» Wall panels

» For dry use application only
» Interior or protected in final 

construction

CLT Applications

Candlewood Suites at 
Redstone Arsenal

Lendlease / Schaefer 
Structural Engineers

Photo Lendlease



NLT  (Nail-Laminated Timber)

Sarah Campbell Blaffer Foundation Center 
for Conservation at the Museum of Fine Arts
LakeǀFlato Architects / Kendall/Heaton Architects (AOR) / 

Cardno Haynes Whaley / WS Bellows
Photo Peter Molick



» “2-by” lumber, installed at 1.5” on center

» Can use finger-jointed lumber to create panels longer than 
typical lumber

» IBC has “mechanically laminated decking” in IBC 2304.9.3 which is 
lumber on edge.  Prescriptive nailing patterns between boards and 
to supports. 

Nail Laminated Timber (NLT)

Photo Think Wood



Construction options:

» On-site/ in-place

Nail Laminated Timber (NLT) Panels

Photo Credit: 
John Stamets

Photo Credit:  
StructureCraft

» Prefabricated offsite 



» Leave gaps between panels for perp-to-
grain expansion for when it gets wet.

Nail Laminated Timber (NLT) Panels



Photo: StructureCraft

DLT (Dowel-Laminated Timber)

The Soto
Hixon Properties / LakeǀFlato Architects /   
BOKA Powell / StructureCraft / Danysh & 

Associates / Byrne Construction 
Photo WoodWorks



» Like NLT, but with larger wood dowels 
installed into drilled holes.

» 100% wood

» Supplied as fabricated panels

» Not directly recognized by the IBC.
» Proprietary with ICC-ES report available.

Dowel-Laminated Timber (DLT) Panels

Photo: StructureCraft



Photo credit: StructureCraft

Dowel Laminated Timber Profile Options



Framing

» Lumber

» Structural Glue Laminated Timber/ Glulam

» Structural Composite Lumber / SCL

Panels

» Glue-Laminated Timber / GLT

» Cross-Laminated Timber / CLT

» Nail-Laminated Timber  / NLT

» Dowel-Laminated Timber / DLT

Boise Cascade Weyerhaeuser

Structural Design

Structural design of all these follow AWC’s National 
Design Specification for Wood Construction (NDS)



Comparison of MT Panel Types

CLT has strength in both 
“out-of-plane” directions

GLT, NLT, and DLT have strength 
in one “out-of-plane” direction



Two-Way Spanning of CLT

1510 Webster 
Photo: Floor Projects

Mines Park Housing
Photo: WoodWorks



Impact of Moisture Content Changes on CLT

Width and thickness 
of lamination change 

with MC

Panel thickness 
changes with MC

Panel length & width 
do not (much)



Impact of Moisture Content Changes on CLT

Width and thickness 
of lamination change 

with MC

Increase in gaps between 
laminations or surface checking

Panel length & width 
do not (much)

Panel thickness 
changes with MC

12% to 8% MC -> ~1/8” or less per foot



Impact of Moisture Content Changes on GLT

Width and thickness of 
lamination change 

with MC
Connect down near 
the middle of GLT

beam

GLTGLT

Provide gaps sized in-case 
it gets wet.

Wider panel, bigger gap

Normal shrinkage and swelling calcs apply

GLT



Impact of Moisture Content Changes on NLT/DLT

Width and thickness of 
lamination change 

with MC

beam

NLT

Provide gaps sized in-case 
it gets wet.

Wider panel, bigger gap

NLT DLT NLT & DLT not pressed tight and glued.

Room for some local swelling and shrinkage 
between boards 

Consult with 
manufacturer for 
shrinkage calcs



Comparison of MT Panel Types

CLT has in-plane strength and 
doesn’t need structural 

sheathing applied.

GLT, NLT, and DLT have limited in-
plane strength and almost always 

topped with WSP sheathing.

Wood Structural Panel 
Sheathing

Gap
MT Panel

Figure: NLT US Design & 
Construction Guide

Figure: WoodWorks CLT 
Diaphragm Design Guide



Mass Timber Framing Systems



Mass Timber Floor and Roof Framing Systems

Gravity 
Framing 

Styles

Bearing Walls Post & Beam Post & Plate



S T R U C T U R A L  S O L U T I O N S  |  MT Panels on MT Bearing Walls  - “Honeycomb”

Photo: Lendlease



S T R U C T U R A L  S O L U T I O N S  |  MT Panels on Light Frame Bearing Walls  - “Hybrid MT/LF”

Photo: John KleinPhoto: Stantec Architecture



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  MT Panels on Beams and Posts - P O S T  +  B E A M

Photo: Ema Peter



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  MT Panels on Beams and Posts - P O S T  +  B E A M

Photo: WoodWorks



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  P O S T  +  P L A T E

Photo: Seagate Structures



Key questions affecting structural layout:

POWERPOINT IS NOT 
THE CODE!  

Structural capacity:  For example, achievable spans of MT floor panels

multi-span panels and 
beams often perform 

better than single span

Single Span Multi-Span
3 ply CLT (4 1/8") 10 to 13 ft 12 to 15 ft
5 ply CLT (6 7/8") 15 to 18 ft 18 to 21 ft

3" SCL CLT 8 to 10 ft 10 to 13 ft
4"  SCL CLT 10 to 13 ft 12 to 15 ft
5"  SCL CLT 13 to 15 ft 15 to 18 ft
6"  SCL CLT 14 to 18 ft 17 to 21 ft

2x4 NLT/DLT (3 1/2") 10 to 12 ft 12 to 14 ft
2x6 NLT/DLT (5 1/2") 15 to 17 ft 17 to 20 ft

3 1/8" GLT 9 to 11 ft 10 to 13 ft
5 1/8" GLT 14 to 16 ft 16 to 19 ft

Panel
Common Floor Span Ranges*

*Examples from efficient framing layouts in business, educational 
and residential occupancies.  NOT for final design. Allowable spans 
depend on loading, grade and layup of panel, and performance 



» What is IBC Construction Type?
» Is it IBC Heavy Timber?  (any Type IV) -> must meet defined minimum sizes

» What is the fire resistance rating? (0, 1, or 2 hour FRR most common)

» Is the timber exposed?
» Exposed timber likely has aesthetic goals that influence products selected

» Exposed timber meets FRR through structural capability of member in fire 
scenario

Key questions affecting structural layout:

Showing FRR of exposed structural timber member typically includes a structural 
fire design check based on the project-specific loading, spans, and supports.



Key questions affecting structural layout:

Size limitations based on manufacturing and transportation:  CLT Panel 

Credit: TimberLab

8’



Post and Beam Floor Layout – Purlin & Girders 

CLT Panels

GirdersColumns

Purlins/Joists

30’

30’

Beam on Farmer
Photo: Mike Duffy, RSP Architects

Purlins @ ~10 ft on center with 3-ply (4 1/8”) CLT 
or similar panel can work well in 0 hr FRR floor



Post and Beam Floor Layout – Purlin & Girders 

CLT Panels

GirdersColumns

Purlins/Joists

30’

30’

Purlins @ ~15 ft on center with 5-ply (6 7/8”) CLT 
or similar panel can work well in 1 or 2 hr FRR floor

University of Denver Burwell Center
Photo: WoodWorks



Post and Beam Floor Layout – Purlin & Girders 

CLT Panels

GirdersColumns

Purlins/Joists

20’

30’

Near equal purlins and girder length leads to deeper girders.

Long purlin, short girder can have more equal beam depths.



Post and Beam Floor Layout – Beam only

CLT Panels

GirdersColumns

Purlins/Beams

1-way beams can provide high-windows at exterior

Bullitt Center
Miller Hull Partnership

DCI Engineers
Photo: John Stamets



Post and Beam Floor Layout – Beam only.

CLT Panels

GirdersColumns

Purlins/Beams

Bullitt Center
Miller Hull Partnership

DCI Engineers
Photo: John Stamets

1-way beams can provide high-windows at exterior

Bullitt Center has NLT over beams at 11’6”, with 
interior only girders.



Post and Beam Floor Layout –Dropped Girders 

CLT Panels

GirdersColumns

Purlins/Joists

Dropped girders (AKA stacked beams) create space for 
MEP to run over the girder without the need for 
penetrations or unsightly routing below.

619 Ponce
Photo: Raftermen Photography, courtesy of GFA, 
Jamestown 



Post and Beam Floor Layout –Doubled Girders 

CLT Panels

GirdersColumns

Purlins/Joists

Dropped and doubled multi-span girder with multi-span purlin 
over top

Platte Fifteen
Oz Architecture / KL&A Engineers 

& Builders /  Adolfson & 
Peterson Construction

Photo JC Buck



Post and Beam Floor Layout –Dropped Girders 

CLT Panels

GirdersColumns

Purlins/Joists

Can cantilever double girder past outermost column.
Can cantilever purlin over girder past outermost girder.

Platte Fifteen
Oz Architecture / KL&A Engineers 

& Builders /  Adolfson & 
Peterson Construction

Photo JC Buck
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Cantilever Purlins



Post and Beam Floor Layout – Shallow Beam MEP Zone

CLT Panels

Girders
Columns

Purlins/Beams

Placing row of columns near each other or near core 
walls can be used to create a shallow beam zone for 
MEP distribution

T3 Minneapolis
Photo: WoodWorks

Shallow Beam Zone



Post and Beam Floor Layout –Beamless MEP Zone

CLT Panels

Girders
Columns

Purlins/Beams

No Beam Zone

With Point Supported CLT this can be taken to 11 by 
having a no beam zone with proper engineering.



CLT Panel Layout – CLT Span Short Direction

CLT Panels Bearing Walls

The Canyons
Kasier_Path

Photo Markus Kauffman

No Beam Zone
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No Beam Zone A similar beamless zone is achieved with bearing walls 
adjacent to the corridor in multi-family arrangement



https://www.woodworks.org/resources/integrating-mepf-in-mass-timber-buildings/



https://www.woodworks.org/resources/structural-design-of-mass-timber-elements-gravity-design-examples/

https://www.woodworks.org/resources/structural-design-of-mass-timber-elements-gravity-design-examples/
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QUESTIONS?
This concludes The American 

Institute of Architects Continuing 

Education Systems Course

Scott Breneman

scott.breneman@woodworks.org

Matt Cloninger

matt.cloninger@woodworks.org
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