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Meet the Team

Billy Suzanne
Craig Harrison Robinson Robb

Owner, BC Associate Director of Sustainability, Project Preconstruction
Productions Principal, SCB LeMessurier Manager, Turner
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METHODOLOGY HERE: OLIFANT.ORG



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 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
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 AIA 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-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

This session will look at the Three Regions Study, which took prototypical multi-family residential

structures from three different U.S. cities and reimagined them in mass timber using construction

types IV-A, IV-B, and IV-C. Representatives from SCB, LeMessurier, and Turner Construction will

present the study’s results, including comparative costs, construction conditions, and GWP. They

will share implications for zoning and code adoption, demonstrating how mass timber allows for the

maximization of housing units and the minimization of GWP with minimal cost implications. The

presenters will share their analysis of the potential benefits and design consic

erations of mass

timber construction at three scales, demonstrating the potential for mass tim

adopted into many different U.S. markets.

oer to be more readily



Learning Objectives

1. Explore construction types IV-A, IV-B, and IV-C as code-compliant pathways that allow the use of

mass timber in building configurations typically built with other materials.

2. Understand the unique aspects of mass timber design and detailing to meet structural safety, fire

resistance, and acoustical performance requirements.

3. Examine how the use of a mass timber structural system can reduce a building’s global warming

potential (GWP) as compared to more conventional construction materials.

4. Learn how building codes can be adapted or leveraged to promote high-density housing that

optimizes environmental benefits without compromising quality or safety.



Forestry Supply Chain Analysis
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2%

North American Mass Timber

We chose forests to study in all three regions of the
forests. These analyses of species, forest products
industry infrastructure, certifications, ownerships and
challenges examine each region’s potential to play a role
in the mass timber supply chain through sustainably
grown wood products.
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Wood Innovation Grant Scope and Contributors

Minneapolis

Stick-Built
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https://www.woodworks.org/resources/mass-timber-in-three-regions-comparative-lca/
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Minneapolis Denver Atlanta

12 stories
6 stories 755,300 GSE 758,483 GSF
165,340 GSF 395 Residential units 353 Residential units
130 Residential units 241,500 SF of parking 268,000 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.

LEARN MORE ABOUT THE DATA AND
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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



Tall Mass Timber Code Adoptions

No Mass Timber Code Provisions
B 20211BC TMT Provisions

B 20211BC 2024 IBC TMT Provisions
B 2024 BC Provisions

B 2024 BC

*As of July, 2025
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Atlanta case study
- IBC 2021 TYPE IV-A

A.<
18,765,000 —

kgCOZeq

Cast-in-place
concrete

MATERIALS EMISSIONS
& CARBON STORAGE

755,300 SF IBC 2021 TYPE IA

gy

Total reduction

GWP
kgCO2eq

@ﬁa

15,630,000

kgCO2eq

Mass
timber

MATERIALS EMISSIONS
& CARBON STORAGE

755,300 SF IBC 2021 TYPE IV

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



Atlanta case study
IBC 2021 TYPE IV-A
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18,765,000 —

kgCO2eq

Cast-in-place
concrete

MATERIALS EMISSIONS
& CARBON STORAGE

755,300 SF IBC 2021 TYPE IA

TEL

— 15,680,000

kgCO2eq

Mass
timber

MATERIALS EMISSIONS
& CARBON STORAGE

755,300 SF IBC 2021 TYPE IV

LEARN MORE ABOUT THE DATA AND
METHODOLOGY HERE: OLIFANT.ORG
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IBC 2021 TYPE IV-A
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5,036,000

[

3,833,000
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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
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17,622,000 —

kgCO2eq

Cast-in-place
concrete

MATERIALS EMISSIONS
& CARBON STORAGE

758,500 SF IBC 2024 TYPE IA

®
2%

Total reduction

GWP
kgCO2eq

-

— 13,800,000

kgCO2eq

Mass
timber

MATERIALS EMISSIONS
& CARBON STORAGE

758,500 SF IBC 2024 TYPE IV-B ON TYPE IA PODIUM

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



Denver case study
IBC 2024 TYPE IV-B
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17,622,000 —

kgCO2eq

Cast-in-place
concrete

MATERIALS EMISSIONS
& CARBON STORAGE

758,500 SF IBC 2024 TYPE IA

®
22%

Total reduction

GWP
kgCO2eq

-

— 13,800,000

kgCO2eq

Mass
timber

MATERIALS EMISSIONS
& CARBON STORAGE

758,500 SF IBC 2024 TYPE IV-B ON TYPE IA PODIUM

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



decrease with
mass timber

-31%
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= Denver case study
IBC 2024 TYPE IV-B
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+35%

4,518,000

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



IBC 2024 TYPE

Structural

Concrete structur
$45,828,000

Indirect costs'
$4.830,000

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

AS A VOLUME PERCENTAGE OF
DIRECT PROJECT COST

Denver case study

IV-B

Y\

Cast-in-place

Concrete |  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. 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

Structural

Mass timber 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

Schedule savings
($1,750,000)

Interior ceiling finishes
($975,880)

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



Minneapolis case study
IBC 2021 TYPE IV-C

-~ o ©
Lo B A29% S

3,154,000 — — 1,823,000

Stick-built Total reduction Mass timber
MATERIALS EMISSIONS GWP MATERIALS EMISSIONS

& CARBON STORAGE
165,340 SF IBC 2021 TYPE IIl-A ON TYPE IA PODIUM

& CARBON STORAGE
165,340 SF IBC 2021 TYPE IV-C

kgCO2eq

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



Minneapolis case study
IBC 2021 TYPE IV-C
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T

3,154,000 —

kgCO2eq

Stick-built

MATERIALS EMISSIONS
& CARBON STORAGE

165,340 SF IBC 2021 TYPE IlI-A ON TYPE |IA PODIUM

== 429

Total reduction

GWP
kgCO2eq

-
1,823,000

kgCO2eq

Mass timber

MATERIALS EMISSIONS
& CARBON STORAGE

165,340 SF IBC 2021 TYPE IV-C

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



Minneapolis case study
IBC 2021 TYPE IV-C

-46%

decrease with
mass timber

1,625,000 870,000

P

1,823,000
kgCO2eq

-38%

decrease with
mass timber

1,529,000 952,000

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



Minneapolis case study
IBC 2021 TYPE IV-C

+$16/sf

(3% increase)

Mass timber

$491/sf

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 terior ceiling finishes
$8,692,000 -_ | ($1,226,000)
Indirect costs' P $ 49 1 / Sf - Concrete foundation
$916,000 ol | ($700,000)
. ; | Exterior envelope
($590,000)
C t .
1 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
AS A VOLUME PERCENTAGE OF 165,340 GSF of residential
DIRECT PROJECT COST 130 Residential units

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



Summary
GWP

Minneapolis case study

42%

Total reduction
kgCO2eq

Denver case study

22%

Total reduction
kgCO2eq

Atlanta case study

16%

Total reduction
kgCO2eq
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IBC 2021 TYPE Ill-A ON TYPE |IA PODIUM IBC 2021 TYPE IV-C IBC 2024 TYPE IA IBC 2024 TYPE IV-B IBC 2021 TYPE IA IBC 2021 TYPE IVA




Minneapolis

42% reduction in GWP with
mass timber structure’

3% cost premium
with mass timber

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

8.05
kgCO2eq/sf
reduction

+$1 6/sf 0

months
saved

90@

Colorado adopted IBC 2024,
considerably reducing carbon Atl d nta

and cost

22% reduction in GWP with
mass timber structure

16% reduction in GWP with
mass timber structure

8 3% cost premium
88 with mass timber?

6% cost premium
8 with mass timber?

\TATACATATAVAGAVA ARG

IBN# Parking accounts for 37%
of total building carbon

Parking accounts for AN
of total building carbon

2 Cost likely to improve if building was originally designed for mass timber

3.5 3.5

5.11 months +$37/sf months
kaCO2ea/sf saved 4.07 saved
+$19/sf ?eductic?n kgCOZeq/sf
reduction

O © © O © ©




Type IV-B (8c 2024

Total reduction Total reduction N ﬂ Total reduction
GWP GWP GWP
kgCO2eq kgCO2eq kgCO2eq

Max # of stories 9 stories Max # of stories 12 stories Max # of stories 18 stories

7/-12 story bulldings Sweet Spot




Addressing Roadblocks to Timber

Billy Suzanne
Craig Harrison Robinson Robb

Owner, BC Associate Director of Sustainability, Project Preconstruction
Productions Principal, SCB LeMessurier Manager, Turner
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