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To receive a certificate of completion, stay on for
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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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
AlA Standards for Continuing Education Programs.
Any questions or concerns about this provider or
this learning program may be sent to AIA CES

(cessupport@aia.org or (800) AlA 3837, Option 3).

This learning program is registered with AlA 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
AlA 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 AlIA CES. Learners must complete
the entire learning program to receive continuing
education credit. AlA 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-AIA
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

As mass timber adoption continues to expand across commercial and institutional building
sectors, project teams are seeking a clearer understanding of the factors that influence overall
project cost and value. This course examines the economic considerations associated with mass
timber construction, including material pricing, structural systems, prefabrication, market
conditions, and project delivery strategies.

Through built case studies and comparative project data, participants will explore how early
design decisions can influence construction efficiency, schedule, and overall project outcomes.
The session will also review findings from regional studies comparing mass timber with steel
and concrete systems in multiple U.S. markets, highlighting considerations related to cost,
scheduling, and carbon impacts.



Learning Objectives

. Describe the primary factors that influence the cost and market competitiveness of mass timber
construction in different regions of the United States.

. Examine how structural system selection, prefabrication strategies, and project planning decisions
can impact construction efficiency and overall project economics.

. Compare mass timber project outcomes with steel and concrete alternatives using data from built
case studies and regional analyses.

. Discuss how schedule considerations, material availability, and design coordination contribute to
the overall value proposition of mass timber construction.
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Mass Timber | What is it?

Photo Credit: KL&A

It’s made of trees
It’s solid wood
(big pieces made out of little pieces)

It's flat panels
(CLT, NLT, DLT, GLT, MPP etc.)

It’s also glulam beams and columns
It’s prefabricated
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DU Burwell Center

Structural Elements

3-ply
- >~ 3-ply CLT floors & roofs R
| (lateral diaphragms) -
* 5-ply CLT shear walls 5-ply
* Glulam columns T ' )

* Glulam beams REE

Image courtesy of KL&A
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Platte Fifteen
Life Cycle Assessment
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Cirrus Hybrid Framing Duration

MASS TIMBER HYBRID ACTUAL

o T T T T SRR

June July Aug Sept Oct
2020 2020

MASS TIMBER HYBRID ESTIMATED

June July Aug Sept Oct
2020

TYPICAL LIGHT FRAME

June July Aug Sept Oct
2020

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

+7 Weeks

Nov

+11 Weeks

Nov

Dec
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IBC Table 601 Referenced by Unified Facilities Criteria (UFC)

TABLE 601

FIRE-RESISTANCE RATING REQUIREMENTS FOR BEUILDING ELEMENTS (HOURS)

TYPE I TYPE Il | TYPE I TYPE IV TYPE V

EUILDING ELEMENT A = A “

Primary structural frame' (see Section 202) c o S B

Bearing walls -

Exterior®' 3 2 1

Interior 3* 2% 1

Monbearing walls and partitions .

Exterior

Monbearing walls and partitions n
Interor® 0 0 0

Floor construction and associated secondary structural members (see Section 202) 2 2 1

Roof construction and associated secondary structural members (see Section 202) 11/.° [ BER N e

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

for roof construction. including primary structural frame members.‘ where a 1-hour or less fire-

resistance rating 1s required.

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



2024 IBC - CONSTRUCTION TYPE / ASSEMBLY

TYPE Il TYPE IV
Ay s J A ] 8 J c J w J A J 8

6 85 4 75 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

FRAME
FLOOR

ROOF

1 HR
1 HR

1 HR

O HR
O HR

O HR

<
HT

HT

3 HAR 3 HR 3 HR
2 HR 2 HR 2 HR

1.5 HR 1 HR 1 HR

O HR
O HR

O HR

1 HR
1 HR

1 HR

BUSINESS (B) OCCUPANCY, SPRINKLERED



As Fire Resistance Rating Increases...Cost Increases

10.75 s
2 HR
A 19.57
2.1V
6.75"
; S5
1 HR 19.5
1.3V
5.125”
19.5”
S
0 HR v
COST
FIRE RESISTANCE RATING TIMBER VOLUME CONNECTION FIRE

PROTECTION



-«




MASS TIMBER SYSTEMS

PANELIZED SYSTEM TIMBER FRAME HYBRID SYSTEM

MASS TIMBER PANELS FOR ALL PRIMARY MASS TIMBER FLOOR PANEL SLABS W/ A PRIMARY MASS TIMBER FLOOR SLABS SUPPORTED
STRUCTURAL ELEMENTS STRUCTURE OF GLULAM COLUMNS AND BEAMS BY STEEL OR CONCRETE



MASS TIMBER SYSTEMS

PANELIZED SYSTEM TIMBER FRAME HYBRID SYSTEM
WOOD VOLUME IS CRITICAL ASPECT WOOD VOLUME IS CRITICAL STEEL PIECE COUNT IS CRITICAL

- P costupwy spaN J COST DOWN W/ SPAN
BUILDING HEIGHT LIMITED BY PANEL | . \ o _f o
COMPRESSION CAPACITY AT FLOOR TO WALL P COST UP W/ STEEL CONNECTIONS SELECT BUILDING TYPE WITH ‘UNRATED’ FRAME
INTERFACE 4 DEPTH INCREASES RAPIDLY W/ SPAN

LIMITS ARCHITECTURAL PROGRAM



MASS TIMBER STRUCTURE COST

EQUIPMENT (7%)

OVERHEAD (15%)

| LABOR (14%)

MATERIAL (64%)

SOURCE: SWINERTON
MASS TIMBER - GRID OPTIMIZATION | PROVIDER #G516 | JUNE 2025



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 unigue pieces
Floor area Floor area Floor area Total number of pieces

Worse @

J/ _»" 3
Rt . @
Bettel s

VOLUME GLULAM NUMBER COMPLEXITY
vs CLT of PIECES

b el ~
-4 = ’ ‘, P I . o - & ) 1 ‘o

<. B g .o I
a -~ = b 4 i . - . . o " ) \ ) ) 4 A -

Courtesy of John Fechtel and John Klein, GENERATE



Project Cost Data

AIMS WIC (2025) 8™ & DOUGLAS (2025)
5-PLY CLT + GLULAM 5-PLY CLT + GLULAM
ROOF ONLY FLOORS AND ROOF
TYPE 11l-B TYPE IV-B

DENVER OFFICE (2024) RETURN TO FORM (2022) DU BURWELL CENTER (2020)
5-PLY CLT + GLULAM 5-PLY CLT + GLULAM FLOORS 3-PLY CLT + GLULAM FLOORS AND
FLOORS AND ROOF AND ROOF ROOF CLT SHEAR WALLS

TYPE II1-A TYPE IV-B TYPE I1l-B

560 $70 $80 $90

PLATTE 15 (2019) SUN VALLEY BLOCK 2 (2025)
3-PLY CLT + GLULAM FLOORS CLT + GLULAM FLOORS
AND ROOF AND ROOF

TYPE I11-B TYPE IV-B

COST SHOWN AS S/FT2 INSTALLED TIMBER STRUCTURE

NORTHGLENN CITY HALL (2023)

5-PLY CLT + GLULAM 3-PLY CLT + GLULAM FLOORS AND ROOF
FLOORS AND ROOF TYPE V-B
TYPE IlI-A



Mass Timber Comparative
Life Cycle Assessment Series

Comparing the embodied carbon impacts and cost of
mass timber buildings to functionally equivalent buildings
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.+ Comparative WBLCA

¢ TallyLCA (@)
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Life Cycle Assessment Series | o Fire Resistance

mass timber buildings to functionally equivalent buildings

* Acoustic

e Ceiling Finishes
* Cradle-to-Grave (A-C, plus Module D)
* |Includes Biogenic Carbon

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

Floor finish

R I e Composite slab —
Cast-in-place topping slab —————— [ i concrete on metal deck

Acoustic underlayment mat Steel framing with

spray-applied fireproofing

CLT floor panel

Ceiling hanger

Glulam framing

Batt insulation

Note: Floor finish is considered
architectural finish and excluded from
the LCA. Acoustic underlayment mat is
excluded due to lack of available data.

Dropped ceiling finish

Note: Floor finish is considered
architectural finish and excluded from the LCA.

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

* ROOF: Metal Deck, WF Framing

ROOE: 5ply CLT, Glulam Framing

e LATERAL: Precast Concrete Walls,
Steel Brace

LATERAL: Precast Concrete Walls, Glulam
Brace

MASS TIMBER " STEEL
(AS DESIGNED) (CASE STUDY COMPARISON)
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2.5 Months Faster

0% S Premium

Total Structure
Raw Material

Total Structure
Construction

Whole Building
Construction

3.2%

0.0%

0%

Construction Cost

40% 60% 80% 100%

126%

~ Mass Timber
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180%

160%

140%

120%

100%

80%

60%

40%

20%

0%

Returnto Nez Perce

Form

_________

—————————

——————————
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Meet the Team

Suzanne Steve
Robinson Whitcraft

Director of Sustainability, Preconstruction Exec.
LeMessurier

Turner
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Minneapolis Denver Atlanta
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Stick-Built Cast-in-place concrete Cast-in-place concrete

All three buildings were
redesigned for mass timber.
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https://www.woodworks.org/resources/mass-timber-in-three-regions-comparative-lca/

Mass Timber T e
in Three Regions 2 -

Comparative
Life Cycle Assessment Study

Author: LeMessurier
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353 Residential units
268,000 SF of parking
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likely increase when actually designed for mass timber.
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Atlanta

Denver
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Type IV-A

Type IV-B (8c 2024

Type IV-C

18 stories
270’

Max # of stories

12 stories
180’

Max # of stories

Q stories
85’

Max # of stories

Building height
Allowable area

Building height

Allowable area

Building height
Allowable area

972,000 sf
54,000 sf

0%

648,000 sf
54,000 sf

405,000 sf
45,000 sf

100%

Average area per story Average area per story

Average area per story

Amount of unprotected timber

Primary structure

100% ceiling

Amount of unprotected timber

Amount of unprotected timber

Primary structure

N o)
o
=
(©
—
-
-
o™

40% walls

2 hr rated

2 hr rated

Primary structure
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Summary
GWP

Minneapolis case study Atlanta case study

16%

Denver case study

22%

Total reduction Total reduction TEREE - Total reduction
kgCO2eq kgCO2eq kgCO2eq
IBC 2021 TYPE IlI-A ON TYPE IA PODIUM IBC 2021 TYPE IV-C IBC 2024 TYPE |A IBC 2024 TYPE IV-B IBC 2021 TYPE IA IBC 2021 TYPE IVA
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(6% increase)
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16 Stories
417,417 GSF of residential
340 Residential units

9

omparison

fﬁ%%w%é??ﬁ

= ﬁ/,ﬁw%’

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.

Major cost drivers and impacts between superstructures of a cast-in-place concrete
Garage costs were excluded since they remained a constant in each scenario.

Cost c

Cast-in-place
Concrete
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IBC 2021 Type IV-A
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Atlanta case study
IBC 2021 Type IV-A

Structural
\/ Mass timber structure

Structural
c \/ — —— $31,468,000
oncrete structure R e A S ) )
$30,139,000 | l} ’|'1' Al . Ay J1 5\!”4 Fire protection: floor plates
0 137, A | FAE f"”%- $5,507,000
Indirect costs' = £ ot o grets
$3,177,000 | | | “t P L b=l Fire protection: beams & columns
177, B 5 g 53,181,000
. rg NN U SS777 5 A
AP NN ¥ BErtdda<  Floor build u
Cast-in-place =~ o 3 f:i:i@?;‘%— ‘g%g’g’:g P
Concret s ISR e s
oncrete %55 INS NN, rede
~ NN et Transfer structure
S~ 4 {\\ \\{&g Al ﬁ'ﬁﬁﬂ
ﬁ gﬁ SN Wiy ggﬁé $543,000
| ity PSS P _
s L'é | S ﬁ%;,;%?g%& é”tﬂﬁ Exterior envelope
24 NN N %
e RS F 22
\ ' 5 "iﬁ T 1 Indirect costs'
TN B _ %\ |7 g l $4,546,000
N TR IS Schedule savings
NS - ($1,750,000)
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. Costs are based on residential area only.
! INDIRECT COST: SUM OF Garage costs were excluded since they remained a constant in each scenario.
SUBCONTRACTOR BONDS, 16 Stories . .
CONSTRUCTION CONTINGENCY, 417,417 GSF of residential
INSURANCE, AND CM FEE; 340 Residential units
AS A VOLUME PERCENTAGE OF LEARN MORE ABOUT THE DATA AND

DIRECT PROJECT COST METHODOLOGY HERE: OLIFANT.ORG



Denver case study
IBC 2024 TYPE IV-B
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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 8”‘ u%h
513,800 GSF of residential ,
395 Residential units Htss e

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



Denver case study
IBC 2024 TYPE IV-B
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tructura F HoRF
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Concrete structure gl ENANN 7 e AR
$45,828,000 % ENRR R LAV ST
o M | Cast-in-place RN Stru Ctu ral
i 1 | ENERAD A SO
Indirect costs > ; Concrete i:“"ﬁféi’é%ﬁ .
$4,830,000 < 5 SN NNAEC o Au AN SN Mass timber structure
b & NNt q’-‘qﬁ =N $36,009,000
£ : ,’, LARSE. b '\_‘ Tres "5.
G \": ;'/;»‘*& 5 g Concrete
R P g .dj i R $8969.000
d . u“:’} Floor build up
. LB s, $4,801,000
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Fire protection: beams & columns
$3,364,000
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$2,810,000
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Fire protection: floor plates
$1,201,000

o,
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Exterior envelope
$900,000

Indirect costs'

° $5,832,000
OSt CO I I l a r I S O I l Schedule savings
($1,750,000)
! INDIRECT COST: SUM OF Major cost drivers and impacts between superstructures of a cast-in-place concrete !£?§§gé8r Cel|lng finishes

project and a mass timber project. Does not account for owner costs, such as

SUBCONTRACTOR BONDS, . : . :
schedule savings, time to market, etc. Costs are based on residential area only.

CONSTRUCTION CONTINGENCY,

INSURANCE, AND CM FEE: Garage costs were excluded since they remained a constant in each scenario.
AS A VOLUME PERCENTAGE OF 12 Stories
DIRECT PROJECT COST 513,800 GSF of residential

395 Residential units
LEARN MORE ABOUT THE DATA AND
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'
Structu ral Uy | $1,170,000
-~ : X Interior ceiling finishes
Structure N s Mass timber }&s qenor celling
$8,692,000 | | e S 1640,
Indirect costs’ " Concrete foundation
$916,000 ($700,000)
Exterior envelope
($590,000)
C t ‘
| INDIRECT COST: SUM OF Major cost drivers and impacts between superstructures of a cast-in-place
SUBCONTRACTOR BONDS, concrete project and a mass timber project. Does not account for owner costs,
CONSTRUCTION CONTINGENCY, such as schedule savings, time to market, etc.
INSURANCE, AND CM FEE; 6 Stories ,,#""%h
AS A VOLUME PERCENTAGE OF 165,340 GSF of residential R
DIRECT PROJECT COST 130 Residential units b\
55T

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



Minneapolis

42% reduction in GWP with
mass timber structure’

¢ 3% cost premium
with mass timber

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

8.05

kgCO2eq/sf
reduction

+$1 6/sf

I
O O

0

months
saved

©

Colorado adopted IBC 2024,
Denver considerably reducing carbon

and cost

22% reduction in GWP with

mass timber structure
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P S e, 2 #= 3% cost premium
SN N A . )
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Parking accounts for 29%

of total building carbon

2 Cost likely to improve if building was originally designed for mass timber
3.5
511 m ontgs
kgCO2eq/sf >
+$19/sf 9 a/s

reduction

1 |
O © ©

Atlanta

W —— — P S b ol o o oy e g ey s

+$37/sf

i
O O ©

16% reduction in GWP with |
mass timber structure S

& 6% cost premium
with mass timber?

; 4
— A e -

~ } Parking accounts for 37%
of total building carbon

3.5
h
4.07  "oved
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reduction
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Y QUESTIONS?

This concludes The American
Institute of Architects Continuing
Education Systems Course

Chris Kendall Suzanne Robinson Steve Whitcraft
KL&A Engineers & Builders LeMessurier Structural Engineers  Turner Construction Company

Ckendall@klaa.com srobinson@lemessurier.com swhitcraft@tcco.com
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