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Outline

WHAT IS MASS TIMBER? 

MASS TIMBER PRECEDENT PROJECTS 

Programs

Construction Types

Asides

BUILDING CODES AND FIRE RATINGS

LCA CASE STUDY SERIES Denver Office Feature

TAKE AWAYS



• It’s made of trees

Mass Timber | What is it?

• It’s solid wood

(big pieces made out of little pieces)

• It’s large flat panels
(CLT, NLT, DLT, GLT, MPP etc.)

• It’s also glulam beams and columns

• It’s prefabricated



MASS TIMBER PRECEDENT PROJECTS
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Office
34,000 Square Feet
25’x30’ Grid
7-Ply 5-layer CLT Floor Panel
5-Ply CLT Roof Panels
Glulam post and beam 
3-Ply CLT Shear Walls

Construction Type IV-HT

Loading Dock
Boulder, CO

OZ Architecture
2017



Loading Dock



Civic Office 
31,600 Square Feet
3-Ply CLT Floor and Roof Panels
Glulam Post and Beam

Construction Type V-B

Image Credit: Anderson Mason Dale

Northglenn City Hall
Northglenn, CO

Anderson Mason Dale
2024



Northglenn City Plan Diagram 
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Office
23,000 Square Feet
23’x23’ Grid
3 Ply CLT Floor and Roof Panels
5 Ply CLT Shear Walls
Glulam Post and Beam 

Programs

Construction Types

Asides

Office 
23,035 Square Feet
3-Ply CLT Floor and Roof Panels
5-Ply CLT Shear Walls
Glulam Post and Beam

Construction Type III-B

DU Burwell Center for Career Achievement
Denver, CO

Lake|Flato and SAR+

2021



Structural Elements

• 3-ply CLT floors & roofs

(lateral diaphragms)

• 5-ply CLT shear walls

• Glulam beams

• Glulam columns

Image courtesy of KL&A

3-ply

5-ply

Glu-lam columns & beams, 3-ply CLT floor decking, and 5-ply CLT shear walls

DU Burwell Center
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24’ x 24’

DU Burwell Center Grid Selection 
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Office
30’x30’ Grid
135,000 Square Feet Mass 
Timber Construction Over
145,000 Square Feet of Concrete
3-Ply CLT Floor and Roof Panels
Glulam Post and Beam

Construction Type III-B 
Over Type I-A

Platte Fifteen
Denver, CO

OZ Architecture
2019



PLATTE 15 CONNECTIONS

Photo Credit: JC Buck





Multi-Unit Residential
232,000 Square Feet
Wood construction over
208,000 Square Feet
concrete
CLT and Light Frame Hybrid
292 Units

Construction Type III-A 
Over Type I-A

Photo Credit: KL&A

Cirrus
Denver, CO

Davis Partnership Architects & Katerra
2022
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Cirrus Light Frame/Mass Timber Hybrid



Cirrus Hybrid Framing Duration 

232,000 ft2 of wood construction framed in 17 weeks (13,640 ft2/week).



MASS TIMBER IN BUILDING CODES

Photo Credit: KL&A



SELECT A CONSTRUCTION TYPE WITH THE LOWEST FIRE-RESISTANCE RATING POSSIBLE 

0 HT 1 2/3

IBC Table 601



3 HR                     2 HR                      2 HR                      

2 HR                     2 HR                      2 HR                      

1.5 HR                  2 HR                      2 HR                     

1 HR                        0 HR

1 HR                        0 HR

1 HR                        0 HR

HT                         1 HR                       0 HR    FRAME

HT                         1 HR                       0 HR    FLOOR

HT                         1 HR                       0 HR    ROOF



0 HR

1 HR

2 HR

FIRE RESISTANCE RATING CONNECTION FIRE 
PROTECTION

$

$$

$$$

COST

As Fire Resistance Rating Increases…Cost Increases

TIMBER VOLUME

5.125”

19.5”

6.75”

19.5”

10.75”

19.5”

1.3V

2.1V

V



MASS TIMBER SYSTEMS AND COSTS

Photo Credit: KL&A









Cost related indices

Courtesy of John Fechtel  and John Klein, GENERATE

Total timber volume
Floor area

α x GLB volume + CLT volume
Floor area

Volume/Area ratio 
(VAR)

Cost-Adjusted 
Volume/Area ratio 

(VAR)
Piece/Area ratio 

(PAR)

Number of pieces
Floor area

Relative complexity ratio 
(RCR)

Number of unique pieces
Total number of pieces

VOLUME GLULAM 
vs CLT

NUMBER 
of PIECES

COMPLEXITY



Project Cost Data

$40 $50 $60 $70 $80 $90

AIMS WIC (2025)
5-PLY CLT + GLULAM 
ROOF ONLY
TYPE III-B

PLATTE 15 (2019)
3-PLY CLT + GLULAM FLOORS 
AND ROOF
TYPE III-B

8TH & DOUGLAS (2025)
5-PLY CLT + GLULAM 
FLOORS AND ROOF
TYPE IV-B

CU CHEMISTRY (2025)
5-PLY CLT + GLULAM 
FLOORS AND ROOF
TYPE III-A

DU BURWELL CENTER (2020)
3-PLY CLT + GLULAM FLOORS AND 
ROOF CLT SHEAR WALLS
TYPE III-B

DENVER OFFICE (2024)
5-PLY CLT + GLULAM 
FLOORS AND ROOF
TYPE III-A

RETURN TO FORM (2022)
5-PLY CLT + GLULAM FLOORS 
AND ROOF
TYPE IV-B

NORTHGLENN CITY HALL (2023)
3-PLY CLT + GLULAM FLOORS AND ROOF
TYPE V-B

COST SHOWN AS $/FT2 INSTALLED TIMBER STRUCTURE

SUN VALLEY BLOCK 2 (2025)
5-PLY CLT + GLULAM FLOORS 
AND ROOF
TYPE IV-B



Summit House
Denver, CO

Shears Adkins Rockmore

Student  Residential
200,000 Square Feet 
5 Ply CLT Floor and Roof Panels
130 Units
586 Beds
Glulam Post and Beam 

Type IV-B
Completion March 2027



Story 
Concept

Baseline 
Scheme

Immediate
Design Start

October
Pivot to 12-Story 

Concept

Design Permitting Construction FFE Training

January 
2025

Mass Timber 
Selection

May 2025
Pricing Re-Check

Permit Set
Mass Timber Deposit

June
NTP

July
Construction 

Start

Sept
IFC Set

January 2026
Mass Timber 
Factory QC

March
Mass Timber 

Onsite

June
Mass Timber 

Complete

March 2027
Construction 

Complete

Summer
Move-In Ready

Project Timeline



MASS TIMBER
$409/SF

19.5 MONTH CONSTRUCTION
0.35%PREMIUM

CONCRETE
$408/SF

22.5 MONTH 
CONSTRUCTION

$285,000 SAVINGS

Summit House Cost Comparison



WoodWorks, KL&A Team Carbon,
USDA U.S. Forest Service, Softwood Lumber Board 



Nez Perce USFS
Office
Type V-B Construction
16,045 ft2 (1,491 m2 )
2 Story
Kamiah, ID

Denver Office 
Office / Higher Ed
Type III-A Construction
98,280 ft2 (9,130 m2 )
4 Story
Denver, CO

Return to Form
Multifamily / Retail
Type IV-B Construction
139,000 ft2 (12,900 m2 )
12 Story
Denver, CO

Burwell Center
Office / Higher Ed
Type III-B Construction
22,990 ft2 (2,136 m2 )
3 Story
Denver, CO



• Comparative WBLCA
• TallyLCA
• Scope

• Structure
• Enclosure – Vertical and Horizontal
• Fire Resistance
• Acoustic
• Ceiling Finishes

• Cradle-to-Grave (A-C, plus Module D)
• Includes Biogenic Carbon 

(-1/+1, 32% Permanent Storage)

• Comparative Cost & Speed of Construction 
• Normalized Material & Labor Costs

BUILDING STUDY METHODOLOGY



Denver Office Building
Denver, Colorado

Office / Higher Education
Type III-A Construction
98,280 ft2 (9,130 m2 )
4 Story

Foundations: Spread Footings
No below grade
L1: Concrete Slab on Grade
L2 – Roof: CLT Panel & Glulam

Lateral: Precast Concrete Core Walls + Glulam Brace
Grid: 20’ X 34’

Architect: Shears Adkins Rockmore
Engineer: KL&A
Contractor: PCL



MASS TIMBER
(AS DESIGNED)

STEEL
(CASE STUDY COMPARISON)

• FLOOR: 5-ply CLT Floor, Concrete Topping 
Slab, Glulam Framing

• ROOF: 5ply CLT, Glulam Framing

• LATERAL: Precast Concrete Walls, Glulam 
Brace

• FLOOR: Concrete on Metal Deck, WF Framing

• ROOF: Metal Deck, WF Framing

• LATERAL: Precast Concrete Walls, 
Steel Brace



FUNCTIONAL EQUIVALENCY DENVER OFFICE

MASS TIMBER FRAMING PLAN

STEEL FRAMING PLAN (CASE STUDY COMPARISON)



DENVER OFFICE – TOTAL GWP

MT < STEEL
42% TOTAL REDUCTION

ARCH
32% REDUCTION

STRUCTURE
46% REDUCTION



DENVER OFFICE – COST & 
SCHEDULE

2.5 Months Faster

0% $ Premium



Nez Perce USFS Denver Office

Return to Form

Burwell Center

LCA STUDY TRENDS



GWP COST SCHEDULE

TOTAL BUILDING TRENDS
COMPARATIVE STUDY SERIES

Whole Building 
Construction Cost

0 – 6% Premium

Schedule

16% Average Savings



TAKE AWAYS
• DESIGN CONSIDERATIONS

• PROGRAM
• CONSTRUCTION TYPE IS CRITICAL
• FIRE RATING (SELECT THE LOWEST RATING POSSIBLE)
• CONSIDER HYBRIDS

• COST CONSIDERATIONS
• TIMBER VOLUME
• COMPLEXITY 
• SPEED OF CONSTRUCTION / REDUCED FINISHES (HOLISTIC COST ANALYSIS)

• MASS TIMBER STRUCTURAL SYSTEMS HAVE CLEAR EMBODIED CARBON BENEFITS

Photo Credit: JC Buck
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THANK YOU



Mass Timber Multi-Family
Studies in Carbon, Cost, and Constructability

October 24, 2026

Disclaimer: This presentation was developed by a third party and is not funded by WoodWorks or the Softwood Lumber Board.



Preconstruction Exec., 

Turner

Steve    

Whitcraft





























Thank You!

This concludes The American Institute of Architects Continuing Education Systems Course.



QUESTIONS?
This concludes The American 

Institute of Architects Continuing 

Education Systems Course

Chris Kendall

KL&A Engineers & Builders

Ckendall@klaa.com

Suzanne Robinson

LeMessurier Structural Engineers

srobinson@lemessurier.com

Steve Whitcraft

Turner Construction Company

swhitcraft@tcco.com
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