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Need Project

Support?

Expert support for your
commercial or multi-family
wood project.

WoodWorka 15 your go-40 resource for commorcial and
multh-family wood buliding design, enginesning. and
construction. We're here 10 support you with free one-on
ONe Prosec! assistance, continuing education, design took,

and on-demand resources
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Using Podiums in Tall Wood Buildings

Common in light-frame wood construction, podiums
are a viable, code-compliant option for tall mass
timber buildings under the 2021 IBC.

Expert Tips

5-over-2 Podium Design: Part 2 -
Diaphragm and Shear Wall Flexibility

First published in Structure, Part 2 of this article
covers fiexibility issues associated with 5-over-2
structures and how they can affect the design process.

Solution Papers

Design Why

Awards Wood? About

5-over-2 Podium Design: Part 1 - Path to
Code Acceptance

First published in Structure, Part 1 of this two-part
article covers design considerations and traditional
approaches to 5-over-2 projects.

Solution Papers

Thomas Logan - Wood-Frame Podium
Project Creates Affordable Housing

Developed to help fill a critical need for affordable
housing in Boise’s downtown core, Thomas Logan is
a brick-clad building that fits perfectly within the urban
neighborhood.

Case Studies
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the duration of the webinar.

GROUP ATTENDEES: Go to woodworks.org/webinar to
find the Group Sign-In Form. Add each attendee and
submit the form immediately following the webinar.

The PDF of today’s presentation can be found on
WoodWorks.org under the Events tab—then
Presentation Archives.
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Understanding the Cost of Mass Timber: Design,

Drivers, and Case Studies

1:00—-1:05 pm Welcome

1:05-1:50 pm Presentation

AlA Course

1:50—-2:00 pm Webinar Q&A






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.

Approved
Continuing
Education




Course Description

For architects, engineers, and owners working with mass timber in commercial and
institutional construction, an understanding of the economics behind the material is
essential. This one-hour seminar will explore the cost drivers, value propositions, and
design strategies that influence the financial viability of mass timber projects.

Participants will learn how early design decisions impact cost efficiency, hear lessons
learned from built case studies, and gain insight from cost comparisons with equivalent
steel and concrete buildings. The session will also present findings from a macroeconomic
study that analyzed three buildings redesigned for mass timber in Minneapolis, Denver,
and Atlanta, revealing region-specific cost impacts, schedule advantages, potential
performance advantages, and critical design considerations.



Learning Objectives

1. Identify the key cost drivers and market conditions that influence the feasibility of mass
timber construction across the U.S.

2. Evaluate how structural design choices, such as grid spacing, material interfaces, and
prefabrication, affect the cost and efficiency of mass timber buildings.

3. Compare actual cost and performance data from case studies and material alternatives to
better inform future project decisions.

4. Interpret the results of a regional mass timber cost study—examining impacts on
construction schedule, carbon footprint, and construction cost in the Upper Midwest,
Rocky Mountain, and Southeastern U.S. regions.



Total Staff

Licensed
Engineers

Offices

31

Years in
business

i 9/ Buffalo
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SERVICES

Structural Engineering e Steel Detailing

Civil Engineering e Steel Construction

Embodied Carbon Management

Consulting Mass Timber Construction
Management




Outline

A What is Mass Timber?

Construction Types

? Mass Timber Precedent Projects ,
Asides

ﬁ& Mass Timber in Building Codes?

\/ LCA Case Study Series And Cost Comparisons? Denver Office
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Mass Timber | What is it?

 |t's made of trees

* |t's solid wood (big pieces made
out of little pieces)

* |[t's flat panels
(CLT, NLT, DLT, GLT, MPP etc.)

* [t’s also glulam beams and columns
* |[t’s prefabricated

Photo Credit: KL&A
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Northglenn City Hall Floor Plan
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DU Burwell Center

Structural Elements

3-ply

e 3-plyCL S
(gravity and Iate’r_%_TF_zJ_?/elEhragms)

* 5-ply CLT shea:’ W fe I

e Glulam colum|i | (l

* Glulam beams;,
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Platte Fifteen

Denver, CO
OZ Architecture
2019

e |

Platte Fifteen
Life Cycle Assessment

Office 9

30'x30’ Grid

135,000 Square Feet Mass
Timber Construction Over
145,000 Square Feet of Concrete
CLT Floor and Roof Panels
Glulam Post and Beam = =

Construction Type |lI-B
Over Type |-A

Photo Credit: JC Buck
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Cirrus Hybrid Framing Duration

MASS TIMBER HYBRID ACTUAL

e L B B S S S e e e B B B

June July Aug Sept Oct

2020 2020
MASS TIMBER HYBRID ESTIMATED +7 Weeks
%

June July Aug Sept Oct Nov

2020
TYPICAL LIGHT FRAME +11 Weeks
M

June July Aug Sept Oct Nov Dec

2020

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






TAELE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
TYPE | TYPEIl | TYPE I TYPE IV TYPE V
BUILDING ELEMENT
A B A |B
Primary structural frame' (see Section 202) cCRl =S IR R e
Bearing walls
Exterior®f 3 2 110
Interior 3= 24 1 1]
MNonbearing walls and partitions
Exterior
Nonbearing walls and partitions
Interior® 0 0 o |0
Floar construction and associated secondary structural members (see Section 202) 2 2 1 0
Roof construction and associated secondary structural members (see Section 202) 1555 1ke | 1be | ¢

for roof construction, including primary structural frame members,

c. In all occupancies, heavy timber complying with Section 2304.11 shall be alloweg

where a 1-hour or less fire-

resistance rating 1s required.

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



TYPE Il TYPE IV TYPE V
A 4 e ] ~ ] 8 ] c A ] 8

6 85 4 /5 18 270 12 180’ 9 85 6 85 4 /0 3 60
85,500 SF 57,000 SF 324,000 SF 216,000 SF 135,000 SF 108,000 SF 54,000 SF 27,000 SF

BUSINESS (B) OCCUPANCY, SPRINKLERED



2024 |IBC - CONSTRUCTION TYPE / ASSEMBLY

TYPE 11l TYPE IV TYPE V

6 85 475
1 HR 0 HR
1 HR 0 HR
1 HR 0 HR

18 270"

3 HAR
2 HR

1.5 HR

12 180°

3 HR
2 HR

1 HR

9 85

3 HR
2 HR

1 HR

6 85

HT
HT

HT

4 70

1 HR
1 HR

1 HR

3 60

0 HR
0 HR

0 HR

FRAME
FLOOR

ROOF



As Fire Resistance Rating Increases...Cost Increases

2 HR

1 HR

O HR

FIRE RESISTANCE RATING

10.75”

19.5”

2.1V

6.75”

19.5”

1.3V

5.125”

19.5”

TIMBER VOLUME

CONNECTION FIRE
PROTECTION

$55

$5

COST
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MASS TIMBER SYSTEMS

PANELIZED SYSTEM TIMBER FRAME HYBRID SYSTEM

MASS TIMBER PANELS FOR ALL PRIMARY MASS TIMBER FLOOR PANEL SEARS W/ A PRIMARY MASS TIMBER FLOOR SLARBS SUPPORTED

STRUCTURAL ELEMENITS STRUCTURE OF GLULAM COLUMNS AND BEAMS BY STEEL OR CONCRETI



MASS TIMBER SYSTEMS

PANELIZED SYSTEM TIMBER FRAME HYBRID SYSTEM



MASS TIMBER STRUCTURE COST

EQUIPMENT (7%)

OVERHEAD (15%)

14%

| LaBor(14%)

<

MATERIAL (64%)

SOURCE: SWINERTON

1ASS TIMBEF R CRETIZATION | PROVIDIER a0 5 La | JUINE



Cost related indices

Volume/Area ratio
(VAR)

Total timber volume
Floor area

Worse @

s @"/VA\
Better S5

VOLUME

Courtesy of John Fechtel and John Klein, GENERATE



Cost related indices

Cost-Adjusted

Volume/Area ratio Volume/Area ratio
(VAR) (VAR)
Total timber volume a X GLB volume + CLT volume
Floor area Floor area

o —::-‘:.:
H '
L
T i
Worse

Better 3 ~

VOLUME GLULAM
vs CLT

Courtesy of John Fechtel and John Klein, GENERATE



Cost related indices

Cost-Adjusted

Volume/Area ratio Volume/Area ratio Piece/Area ratio
(VAR) (VAR) (PAR)
Total timber volume o X GLB volume + CLT volume Number of pieces
Floor area Floor area Floor area

- @ SOt

VOLUME GLULAM NUMBER
vs CLT of PIECES

Courtesy of John Fechtel and John Klein, GENERATE



Cost related indices

Cost-Adjusted
Volume/Area ratio Volume/Area ratio Piece/Area ratio Relative complexity ratio
(VAR) (VAR) (PAR) (RCR)
Total timber volume o X GLB volume + CLT volume Number of pieces Number of unique pieces
Floor area Floor area Floor area Total number of pieces

e @ M ﬂjﬂ] ﬂ];lm

VOLUME GLULAM NUMBER COMPLEXITY

Courtesy of John Fechtel and John Klein, GENERATE



Cost Data

DU BURWELL CENTER

TH
AIMS WIC 8" & DOUGLAS DENVER OFFICE
RETURN TO FORM 3 PLY CLT + GLULAM

5 PLY CLT + GLULAM 5 PLY CLT + GLULAM 5 PLY CLT + GLULAM 5 PLY CLT + GLULAM

FLOORS AND ROOF CLT
ROOF ONLY FLOORS AND ROOF FLOORS AND ROOF FLOORS AND ROOF

SHEAR WALLS
TYPE 1I-B TYPE IV-B TYPE III-A TYPE IV-B TYPE III-B

—Le) T

i i

i l m ﬁr iit—r 1A ‘x %

$80 $90

PLATTE 15 SUN VALLEY BLOCK 2 THE GATE CU CHEMISTRY NORTHGLENN CITY HALL
3 PLY CLT + GLULAM 5 PLY CLT + GLULAM (7 %”) 7 PLY CLT + GLULAM 5 PLY CLT + GLULAM 3 PLY CLT + GLULAM
FLOORS AND ROOF FLOORS AND ROOF FLOORS AND ROOF FLOORS AND ROOF FLOORS AND ROOF

TYPE 11I-B TYPE IV-B TYPE IV-B TYPE llI-A TYPE V-B

COST SHOWN AS $/FT2 INSTALLED TIMBER STRUCTURE
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Mass Timber Comparative
Life Cycle Assessment Series

Comparing the embodied carbon Impacts and cost of
maas timber buildings to functionally equivalent buildings

Introduction

Author
KLAA Engineess & Boldecs { KLEA Team Carbon
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Mass Timber Comparative
Life Cycle Assessment Series

Comparing the embodied carbon Impacts and cost of
mass timber buildings to functionally equivalent buildings

Introduction

Author
KLAA Engineess & Buldecs { KLEA Team Carbon




office / Higher Education Architect: Shears Adkins Rockmore

Type llI-A Construction ' Engineer: KL&A
98,280 ft*(9,130/m?). - | Contractor: PCL
4 Story - w ’ ;

Foundations: Spreads:GOHNRESE

No below grade. I e T
L1: Concrete'S ;‘ei“ srade

L2 - Rbo?.*é‘ijn& Glulam |

, Lateral: Precast Concrete@ore Walls + Glulam Brace | e
Grid: 20’ X34’ -~ : g




Floor fiah

Flooe frssh ~—
E g_ggggggggggg--§§~g ‘ Compoaiie dlab -

Cantin-place topping slab = woncrote on matal deck
ACOUSSC undenayment met —————

! s - ool faming with
CLT foar pane! " - s S sy appliod froproolng
Gudam fr o] —— Calbng hanger
Nole: Flooe ey is conscleved Batt wulation
srchiteciunsd Ivsh st waifucledd hrom
me LCA. Acoustic undeskaymant mat b Oropped ol Srishy
erouchd due 1o sk af svalable gata

MO i Tewsly iy Copsaisnn il
e tursd Dot st anchaked! froms the LCA

* FLOOR: 5ply CLT Floor, Concrete Topping « FLOOR: Concrete on Metal Deck, WF Framing
Slab, Glulam Framing

* ROOF: 5ply CLT, Glulam Framing * ROOF: Metal Deck, WF Framing

 LATERAL: Precast Concrete Walls,
Glulam Brace

 LATERAL: Precast Concrete Walls,
Steel Brace

MASS TIMBER " STEEL
(AS DESIGNED)



FUNCTIONAL EQUIVALENCY
DENVER OFFICE

MASS TIMBER PLAN STEEL PLAN
00 8 6 & 8 5 B 8 9 . 9 o 9 @ AT PO S, SO (PR, DL P TSR L
@I O:‘ —
H H
@l o A
H
@) O{ .'vl X L—
(0] ® @ O] O] ® @ ®© ® @ G @ @ 8
- ® @ @ © @ ® ® © ® @



Total Building GWP P = ——

300 27.9 3 0
) f
250 - 232 ] 0
—~ UV I
MT < STEEL £ 200 186 £ b -
42% TOTAL REDUCTION g g
S 150 13.9 S “ Wood B Thermal &
O Q B Metals Moisture
ARCH g 100 9.3 g [ | Masonry (F;Ot?d'c;(n
0 a o Concrete | W ©lazing
32% REDUCTION 2 5o 46 = Curtainwall
V) V) -
Finishes
0 0.0
STRUCTURE

46% REDUCTION Mass Timber Steel



Mass Timber Comparative
Life Cycle Assessment Series

Introduction
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Relative Cost Premiums

18.9%

» Total Structural Raw Material

o SR e
48.1% ® Whole Building Construction
30% 50% 70% 90% 110% 130%

COST TRENDS

COMPARATIVE STUDY SERIES
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120%

100%

80%

60%

40%

20%

0%

171%

100%

Denver
Office
BUIIdlng
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100%
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Radovanovic on Unsplash



Photo Credit: JC Buck




Minneapolis

Stick-Built
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Cast-in-place concrete

All three buildings were

redesigned for mass timber.

Atlanta
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Minneapolis Denver

12 stories

6 stories 755.300'GSF
165,340 GSF 395 Residential units
130 Residential units 241,500 SF of parking

All analysis reflects mass timber equivalent calculations of existing
cast-in-place concrete or stick-built structures. Cost, carbon, and
constructability data all show significant gains even so; gains that will
likely increase when actually designed for mass timber.

Atlanta

758,483 GSF
353 Residential units
268,000 SF of parking

21stories | |

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Minneapolis

Type IV-C

Max # of stories
Building height
Allowable area

Average area per story
Amount of unprotected timber

Primary structure

9 stories
85’
405,000 sf
45,000 sf
100%

2 hr rated

Type IV-B (8c 2024

Max # of stories
Building height
Allowable area

Average area per story
Amount of unprotected timber

Primary structure

12 stories
180’
648,000 sf
54,000 sf
100% ceiling
40% walls

2 hr rated

Atlanta

Type IV-A

Max # of stories

Building height

Allowable area

Average area per story
Amount of unprotected timber
Primary structure

18 stories
270’
972,000 sf
54,000 sf
0%

3 hr rated

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Summary
GWP

Minneapolis case study

42%

Total reduction
kgCO2eq

IBC 2021 TYPE lll-A ON TYPE IA PODIUM

]
(@]
nN
R
2
0
m
o
3

TS
~ =
= =

+ Column & structural walls

+ Floor structure

Denver case study

22%

Total reduction
kgCO2eq

Atlanta case study

16%

Total reduction
kgCO2eq

IBC 2024 TYPE IA IBC 2024 TYPE IV-B 1BC 2021 TYPE IA IBC 2021 TYPE IVA

+ Floor structure

m..qb
S

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Atlanta case study
IBC 2021 Type IV-A

i HIII{ ' h:

Ll

+$37/sf

(6% increase)

Cast-in-place

Concrete

ost comparison

Major cost drivers and impacts between superstructures of a cast-in-place concrete
project and a mass timber project. Does not account for owner costs, such as
schedule savings, time to market, etc. Costs are based on residential area only.
Garage costs were excluded since they remained a constant in each scenario.
16 Stories
417,417 GSF of residential
340 Residential units

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Atlanta case study
IBC 2021 Type IV-A

Structural

Mass timber structure
$31,468,000

Structural \ P P
Concrete structure 5 iy B LI Fire protection: floor plates

$30,139,000
$5,507,000

Indirect costs'’

$3,177,000 Fire protection: beams & columns

$3,181,000

Floor build up

Cast-in-place
$3,671,000

Concrete

Transfer structure
$543,000

Exterior envelope
$509,000

Indirect costs'
$4.546,000

Schedule savings
($1,750,000)

Cost comparison

Major cost drivers and impacts between superstructures of a cast-in-place concrete
project and a mass timber project. Does not account for owner costs, such as
schedule savings, time to market, etc. Costs are based on residential area only.
Garage costs were excluded since they remained a constant in each scenario.
16 Stories
417,417 GSF of residential
340 Residential units

" INDIRECT COST: SUM OF
SUBCONTRACTOR BONDS,
CONSTRUCTION CONTINGENCY,
INSURANCE, AND CM FEE;

AS A VOLUME PERCENTAGE OF
DIRECT PROJECT COST

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Denver case study
IBC 2024 TYPE IV-B

Concrete { Mass timber

(3% increase)

Cost comparison

Major cost drivers and impacts between superstructures of a cast-in-place concrete
project and a mass timber project. Does not account for owner costs, such as
schedule savings, time to market, etc. Costs are based on residential area only.
Garage costs were excluded since they remained a constant in each scenario.
12 Stories
513,800 GSF of residential
395 Residential units

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Denver case study
IBC 2024 TYPE IV-B

Structural
Concrete structure\/

$45=8.28r0°° * NN 2 Ny Cast-in-place gt __ : St ructura |
$4,830,000 o0 q Mass tlmber structure
: $36,009,000
Concrete
$8,969,000

Floor build up

$4,801,000

Fire protection: beams & columns
$3,364,000

Transfer structure
$2,810,000

Fire protection: floor plates
$1,201,000

Exterior envelope
$900,000

Indirect costs’
$5.832,000

Cost comparison

Major cost drivers and impacts between superstructures of a cast-in-place concrete Interior ceiling finishes

project and a mass timber project. Does not account for owner costs, such as ($975,880)
schedule savings, time to market, etc. Costs are based on residential area only.
1 INDIRECT COST: SUM OF Garage costs were excluded since they remained a constant in each scenario.
SUBCONTRACTOR BONDS, 12 Stories
CONSTRUCTION CONTINGENCY, 513,800 GSF of residential
INSURANCE, AND CM FEE; 395 Residential units
AS A VOLUME PERCENTAGE OF LEARN MORE ABOUT THE DATA AND

DIRECT PROJECT COST METHODOLOGY HERE: OLIFANT.ORG



Minneapolis case study
IBC 2021 TYPE IV-C

+$16/sf

(3% increase)

Mass timber

Cost comparison

Major cost drivers and impacts between superstructures of a cast-in-place
concrete project and a mass timber project. Does not account for owner costs,
such as schedule savings, time to market, etc.

6 Stories
165,340 GSF of residential
130 Residential units

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG



Minneapolis case study
IBC 2021 TYPE IV-C

Structural

Mass timber structure
$13,620,000

Indirect costs’
$1,170,000

Structural

: < 2 Interior ceiling finish
Structure Mass timber ($1t2<26 0(())0) ceiling finishes
$8,692,000 f | 226,
Indirect costs' Pt e - $ 49 1 / Sf <l Concrete foundation
$916,000 N T | ($700,000)
- AT . Exterior envelope
($590,000)
C t .
Major cost drivers and impacts between superstructures of a cast-in-place
concrete project and a mass timber project. Does not account for owner costs,
such as schedule savings, time to market, etc.
! INDIRECT COST: SUM OF 6 Stories
SUBCONTRACTOR BONDS, 165,340 GSF of residential
CONSTRUCTION CONTINGENCY, 130 Residential units
INSURANCE, AND CM FEE;
AS A VOLUME PERCENTAGE OF LEARN MORE ABOUT THE DATA AND

DIRECT PROJECT COST METHODOLOGY HERE: OLIFANT.ORG



o o Colorado adopted IBC 2024, Georgia adopted IBC 2021,
M INNea pOI IS considerably reducing carbon Atla nta but fire protection at higher

stories adds cost

and cost

22% reduction in GWP with
mass timber structure

16% reduction in GWP with
mass timber structure

5 3% cost premium
88 with mass timber?

42% reduction in GWP with
mass timber structure’

\Avvavanvivav el

3% cost premium
with mass timber

[BN# Parking accounts for 37%
of total building carbon

Parking accounts for AN
of total building carbon

' Mass timber stores more carbon than a stick-built structure

8.05 3.5 3.5
kgCO2eq/sf 5.11 months +$37/sf 4.07 months
reduction kgCO2eq/sf saved y C(.)Z o saved
+$1 6/sf +$19/sf reduction S eqrs

reduction

O © © O © ©

0

months
saved

90@
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LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG
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Y QUESTIONS?

This concludes The American
Institute of Architects Continuing
Education Systems Course

Chris Kendall, PE Suzanne Robinson, PE, LEED AP David Robb
KL&A Engineers & Builders LeMessurier Structural Engineers Turner Construction Company
srobinson@lemessurier.com drobb@tcco.com

ckendall@klaa.com



Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2025

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.
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