Mass Timber Economics: Cost Influences
and RealWorld Comparisons

October 14,2026 WOODWORKS

Presented by:
Chris Kendall, KL&A Engineers & Builders

Suzanne Robinson,LeMessurier Structural Engineers
Steve Whitcraft, Turner Construction Company

Image: Star Lofts / ID8 Architects / KPFF / Brent Isenberger Photography



A

WOODWORKS

Agenda

Mass Timber Economics: Cost Influences and Real-World Comparisons

Y 1:00 - 1:05 pm EDT Welcome
-
8 1:05-1:50 pm EDT Presentation
<
< 1:50-2:00 pm EDT Webinar Q&A
2:00-2:15 pm EDT Manufacturer Spotlight — Discussion with Quality Buildings

Credit



Engineers & Builders

J1 LVVI N | e



mailto:ckendall@klaa.com

Total Staff

Licensed
Engineers

Offices

32

Years in
business

Bugalo

Carbondale 0V€|

9 9:¥

Golden |

SERVICES

Structural Engineering
Civil Engineering
Embodied Carbon
Consulting

Steel Detailing

Steel Construction
Management

Mass Timber Construction
Management




Outline

WHAT IS MASS TIMBER?

Programs
MASS TIMBER PRECEDENT PROJECTS Construction Types

Asides

BUILDING CODES AND FIRE RATINGS

V LCA CASE STUDY SERIES Denver Office Feature

TAKE AWAYS




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 large 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

I
| y 3-ply
a2 .'---}""0-_0 3-ply CLT floors & roofs R —
i | 4 (lateral diaphragms)
! | e 5-ply CLT shear walls 5-ply
‘ * Glulam beams {"""\I
W[
* Glulam columns & M :
- N
o U JEE RN
i u
1 -
i I
i I
1 I
i I
| ]
Image courtesy of KL&A ‘s _____ /
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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

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 IV

T T

6 85 4 /0 3 60°
108,000 Sk 54,000 SF 27,000 SF
HT 1 HR 0 HR  FRAME

HT 1 HR 0 HR  FLOOR
HT 1 HR 0 HR  ROOF

6 85 4 75
85,500 SF 57,000 SF

1 HR 0 HR
1 HR 0 HR
1 HR 0 HR

18 270’ 12 180 9 85
324,000 SF 216,000 SF 135,000 SF
3 HR 2 HR 2 HR

2 HR 2 HR 2 HR
1.5 HR 2 HR 2 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
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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) DENVER OFFICE (2024) RETURN TO FORM (2022) DU BURWELL CENTER (2020)
5-PLY CLT + GLULAM 5-PLY CLT + GLULAM 5-PLY CLT + GLULAM 5-PLY CLT + GLULAM FLOORS 3-PLY CLT + GLULAM FLOORS AND
ROOF ONLY FLOORS AND ROOF FLOORS AND ROOF AND ROOF ROOF CLT SHEAR WALLS

TYPE I1l-B TYPE IV-B TYPE III-A TYPE IV-B TYPE I1l-B

S

PLATTE 15 (2019) SUN VALLEY BLOCK 2 (2025) U CHEMISTRY (2025)

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

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

COST SHOWN AS S/FT2 INSTALLED TIMBER STRUCTURE
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Project Timeline

May 2025 January 2026
Immediate Pricing Re-Check Sept Mass Timber Summer
Design Start Permit Set FCSet  Factory OC Move-In Ready
Mass Timber Deposit
Story A J\ R
Concept e —
Baseline = @ Design Permitting ®  FFE Training
Scheme N Cﬁ y
January June | March June \: March 2027
2025 NTP | Mass Timber ~ Mass Timber | Construction
Mass Timber ' Onsite Complete | Complete
lecti N e e e e e e e e e e e e e _/
October velection July
Pivot to 12-Story Construction

Concept Start



Summit House Cost Comparison

© concreTE - ™

S408/SF MASS TIMBER
22 .5 MONTH S409/SF
CONSTRUCTION 19.5 MONTH CONSTRUCTION
$285,000 SAVINGS 0.35%PREMIUM
\_ /

- /
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.+ Comparative WBLCA

¢ TallyLCA (@)

WOODWORKS | A ‘ . X SCO pe
\ e  Structure
N T ot A * Enclosure — Vertical and Horizontal
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)

Introduction

(+

KL&A Engineers & Builders / KL&A Team Carbon

. ~ mparatlve Cost & Speed of Constructlon

P e e

d ---v.r.....r.-u-r---.-—.-:;-_—_;_. — o




o

\

Off w/”_fmf JJ tion, 'I-\rchitect: Shears Adkins Rockmore

= — —— =

P —

98;280@. ~ :'-‘),il' m% | Confcra..cjcor: PCL ot
4 Storyw—-— ,

Level 2 “

Founda j_n T i
No béloi}v_g :J e

L2-R o;.
Lateral: Prgcast
Grld 20’X32I!

\
15 i) . Gl 'u:‘
'Co‘ncréte pore Walls +|Glulam Brace :

‘ e

4
Y



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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42% TOTAL REDUCTION o
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STRUCTURE
46% REDUCTION

300

250 -

200

150

100

50

Total Building GWP

Mass Timber

Steel

279

- 232

18.6

13.9

0.3

4.6

0.0
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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



A

WOODWORKS
Q

Mass Timber Comparative AN BN S

Life Cycle Assessment Series SR i % - L il At Sy

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

Introduction

AR
[al=

. ]
——

‘-U

Jj B

Nez Perce-Clearwater Office oM | : ! Burwell Center

Comparative ' C"’mp"”“"‘ . SN B o Comparative
Life Cycle Assessment Study 5 ol b A1 | 8 Life Cycle Assessment Study ‘ A 5 — 3 Life Cycle Assessment Study

\l l\!

Denyer Ofﬁce

P===—J= S0

e R

AL ‘

at { ‘|1 A ‘
A Nl('.ﬂ'\'*i'a; R

;
{
b

1A'

f




180%

160%

140%

120%

100%

80%

60%

40%

20%

0%

Returnto Nez Perce

Form

_________

—————————

——————————

——————————

Burwell

————————

————————

Denver
Office
Building

__________

__________

Comparative GWP, Cost, and Schedule
Whole Building

Construction Cost

0-6% Premium

Schedule

16% Average Savings

Returnto Nez Perce Burwell

Form

_________

_________

————————

Denver
Office
Building

__________

——————————————————

__________

Returnto Nez Perce Burwell

Form

_________

_________

————————

Denver
Office
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SCHEDULE

__________

® Mass
Timber

m Steel

® Concrete










Studies in Ce

Octob_,el_'j 2/4,‘/;9%’ ! :

/ -
> 5
4 o 4
o~ o »
.
- . o’

-
”

>

™

S -
.\-\



Meet the Team

Suzanne Steve
Robinson Whitcraft

Director of Sustainability, Preconstruction Exec.

LeMessurier Turner
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AL AN .

METHODOLOGY HERE: OLIFANT.ORG
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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.

LEARN MORE ABOUT THE DATA AND

METHODOLOGY HERE: OLIFANT.ORG
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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

LEARN MORE ABOUT THE DATA AND

METHODOLOGY HERE: OLIFANT.ORG



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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16 Stories
417,417 GSF of residential
340 Residential units
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omparison
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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
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Concrete
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IBC 2021 Type IV-A

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
Concrete structure\

$30,139,000
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Fire protection: floor plates
$5,507,000
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Indirect costs’
$3,177,000
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Fire protection: beams & columns
$3,181,000
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Floor build up

$3,671,000
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Cast-in-place

Concrete
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Transfer structure
$543,000

[1]]

R
™ reing

‘7 N v >
/]

7
7

-
B
ey

B/,
4

..‘- -

.

/

"
, - e
8 /1
. 4
a
i 47 {i
. '’
=yt = ot '
/M /
’)
/

Exterior envelope
$509,000
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Indirect costs'
$4,546,000

Schedule savings
($1,750,000)

N
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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.

1 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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Fire protection: beams & columns
$3,364,000
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Transfer structure
$2,810,000
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Fire protection: floor plates
$1,201,000
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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
Structure N5 Mass timber B (Igtgglncgg} ceiling finishes
$8,692,000 ld | N 1226,
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\
Q3

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
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Colorado adopted IBC 2024,
Denver considerably reducing carbon

and cost

22% reduction in GWP with

mass timber structure
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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
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reduction
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Atlanta
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16% reduction in GWP with |
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& 6% cost premium
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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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