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Learning Objectives

* Understand benefits and potential uses of mass timber for
high performance buildings

 Compare the environmental impact of mass timber
construction as opposed to traditional concrete or steel, and
the principles of procurement to harvest this resource
sustainably

e Discuss barriers to mass timber construction in the
Northeast and the tactics to overcome them

* Identify key stakeholders, organizations, and commitments
which others have taken on to encourage the development
of sustainable mass timber applications in the Northeast
region
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WHAT IS MASS TIMBER?

Heavy Timber Mass Timber
Photo: Benjamin Benschneider Photo: John Stamets




GLULAM CROSS-LAMINATED TIMBER (CLT)  NAIL-LAMINATED TIMBER (NLT)

Photos: APA Photo: Think Wood




DOWEL-LAMINATED TIMBER (DLT)  MASS PLYWOOD PANELS (MPP) DECKING
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Mass Timber Projects In Design and Constructed in the US (June 2020)
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Photo: Nordic Structures

JOHN W. OLVER DESIGN BUILDING| UNIVERSITY OF MASSACHUSETTS, AMHERST, MA



MASSACHUSETTS REGIONAL AIRPORTS | VARIOUS LOCATIONS, MA




Image: Fennick McCredie Atchitecture

MASSACHUSETTS REGIONAL AIRPORTS | VARIOUS LOCATIONS, MA
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MOUNT SNOW BASE LODGE | WEST DOVER, VT



Photo Credit: David Sundberg and Gray Organschi Architecture

COMMON GROUND HIGH SCHOOL | NEW HAVEN,




COMMON GROUND HIGH SCHOOL | NEW HAVEN, CT
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PORTLAND INTERNATIONAL JETPORT | PORTLAND, ME
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RHODE ISLAND SCHOOL OF DESIGN - NORTH HALL | PROVIDENCE, RI
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PEASE ARBORETUM| NEWINGTON, NH
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STAMFORD MEDIA CENTER | STAMFORD, CT
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GLOBAL TALL WOOD CIRCA 2019

18-24 STORIES

Photo: Moelven Limtre



TALL WOOD IN THE US CIRCA 2019 8 STORIES
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Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: PATH Architecture
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INTERNATIONAL

CODE 3 YEAR CODE CYCLE
COUNCIL
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U.S. TALL WOOD
DEVELOPMENT AND CHANGES

Interest in tall wood projects in the US was rapidly increasing. Some
building officials were reluctant to approved proposed plans,
primarily due to lack of code direction and precedent

Photo: Seagate Mass Timber Inc
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U.S. TALL WOOD
DEVELOPMENT AND CHANGES
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In December 2015, the ICC Board established the ICC Ad Hoc
Committee on Tall Wood Buildings. Objectives:

1. Explore the building science of tall wood buildings

2. Investigate the feasibility, and

3. Take action on developing code changes for tall wood buildings.
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TALL WOOD APPROVED!

Unofficial results posted Dec 19, 2018
Final votes ratified Jan 31, 2019

AWC: Tall Mass Timber code changes get final
approval

Dec 19 2098

LEESBURG. VA - The reematonal Coge Councl (10C) has relossed the unofics voing resulls on
0000 Change Sroposals consdared It 2018, NCLIN] PASSA0e Of the o DaCKAQO OF 14 Ll mass
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Mass amder has been capgiurng the Imagration of aschiiects and devoiopers. and the ICC resu
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INTERNATIONAL
CODE
COUNCIL®

SO WHAT’S CHANGED?? N\

Since its debut, IBC has contained 9
construction type options

5 Main Types (I, 11, 111, IV, V) with all but
IV having sub-types A and B

TYPE | TYPE Il TYPE I TYPE IV TYPEYV

A B A B A B HT A B

Credit: ICC




U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

2021 IBC Introduces 3 new tall wood
construction types:

IV-A, IV-B, IV-C
Previous type IV renamed type IV-HT

BUILDING
ELEMENT| A | B | A | B | AfBlAJBlCIHT|A]|®B



324,000 SF

BUILDING AREA
64,000 SF
AVERAGE AREA PER STORY

TYPE IV- HT

IBC 2015

FEFEA4144)
HITCI1108 )

RERFTI I En

TYPE IV-C

TYPE IV-B

TYPE IV-A

IBC 2021

BUSINESS OCCUPANCY [GROUP B]

Credit: Susan Jones, atelierjones



Type IV-C
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Credit: Susan Jones, atelierjones

Photos: Baumberger Studio/PATH
Architecture/Marcus Kauffman




Type IV-C Protection vs. Exposed

! 1

\ 1.1

WMLLLLJIN
L

|

TYPE IV-C

Credit: Susan Jones, atelierjones

All Mass Timber surfaces may be
exposed

Exceptions: Shafts, concealed spaces, outside face of
exterior walls

Credit: Kaiser+Path, Ema Peter



Type IV-C Height and Area Limits

Occupancy | # of Area per |Building
Stories Story Area

oy
3,3 85 ft 56,250 S 168,750 SF
'-_','J_il B 9 85 ft 135,000 SF 405,000 SF
- M 6 85 ft 76,875 SF 230,625 SF
R-2 8 85 ft 76,875 SF 230,625 SF
Areas exclude potential frontage increase
TYPE IV-C In most cases, Type IV-C height allowances

= Type IV-HT height allowances, but add’l
stories permitted due to enhanced FRR

Credit: Susan Jones, atelierjones Type IV—C dréa = 1-25 * Type IV'HT daread
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Type IV-B Protection vs. Exposed
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o NC protection on all surfaces of Mass
TYPE IV-B Timber except limited exposed areas

~20% of Ceiling or ~40% of Wall can be exposed, see
Credit: Susan Jones, atelierjones code for requirements

Credit: Kaiser+Path



Type IV-B Height and Area Limits

Occupancy | # of Area per |Building
Stories Story Area

180 ft 90,000 SF 270,000 SF
B 12 180 ft 216,000 SF 648,000 SF
M 3 180 ft 123,000 SF 369,000 SF
R-2 12 180 ft 123,000 SF 369,000 SF

Areas exclude potential frontage increase

In most cases, Type IV-B height & story
allowances = Type I-B height & story
allowances

TYPE IV-B

Credit: Susan Jones, atelierjones Type IV'B daréa = 2 * Type IV'HT daread
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TYPE IV-A

Credit: Susan Jones, atelierjones

Type IV-A Protection vs. Exposed

_ﬂ11111 ﬂﬁ
W

i AR

100% NC protection on all surfaces of
Mass Timber

Credit: Acton Ostry Architects, Fast + Epp
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TYPE IV-A

Credit: Susan Jones, atelierjones

Type IV-A Height and Area Limits

Occupancy | # of Area per |Building
Stories Story Area

270 ft 135,000 SF 405,000 SF
B 18 270 ft 324,000 SF 972,000 SF
M 12 270 ft 184,500 SF 553,500 SF
R-2 18 270 ft 184,500 SF 553,500 SF

Areas exclude potential frontage increase

In most cases, Type IV-A height & story
allowances = 1.5 * Type I-B height &
story allowances

Type IV-A area = 3 * Type IV-HT area



Tall Wood Fire Resistance Ratings (FRR)

FRR Requirements for Tall
Mass Timber Structures (hours)

Building Element IV-A IV-B IV-C
Primary Frame 3 2 2
Exterior Bearing Walls 3 2 2
Interior Bearing Walls 3 2 2
Roof Construction 1.5 1 1
Primary Frame at Roof 2 1 1
Floor Construction 2 2 2

Source: 2021 IBC Table 601



Noncombustible Protection (NC)

Where timber is required to be protected, NC must
contribute at least 2/3 FRR

Required Noncombustible Contribution to FRR

FRR of Minimum from
Building Element Noncombustible Protection
(hours) (minutes)
1 40
2 80
3 or more 120

Source: 2021 IBC Section 722.7



MT Fire Resistance Ratings (FRR)

Credit::Urban One'
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IBC 722.7
The fire resistance rating of the mass timber elements

shall consist of the fire resistance of the unprotected
element (MT) added to the protection time of the
noncombustible (NC) protection.




MT Fire Resistance Ratings (FRR)

How do you determine FRR of MT?

2 Options:
1. Calculations in Accordance with IBC 722 —> NDS Chapter 16

2. Tests in Accordance with ASTM E119
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Type IV-B Fire Resistance Ratings (FRR)

IV-B
Primary Frame (2-hr) + Floor Panel (2-hr) \

Minimum 1" noncombustible material

Mass timber floor panel
40 minutes of MT FRR
2 layers 5/8" Type X gypsum

Glulam beam (primary structural frame)

40 minutes of MT FRR

Two layers 5/8" Type X gypsum




Type IV-B Fire Resistance Ratings (FRR)

Y
Primary Frame (2-hr) + Floor Panel Example (2-hr) |

Minimum 1" noncombustible material

Mass timber floor panel

2-hr of MT FRR;
noncombustible material not required

Glulam beam (primary structural frame)

2-hr of MT FRR;
Noncombustible material not required




MT Fire Resistance Ratings (FRR)

StV
of Mass Timber |
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Code Applications, Construction Types and Fire Ratings
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Inventory of Fire Tested MT Assemblies

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assemblies

MT Fire Resistance Ratings (FRR)
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Tall Wood Buildings in the 2021 IBC
Up to 18 Stones of Mass Timber
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Background: ICC Tall Wood Building
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WoodWorks Tall Wood Design Resource

http://www.woodworks.org/wp-content/uploads/wood solution paper-TALL-WOOD.pdf
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-TALL-WOOD.pdf
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Demonstrating Fire-Resistance Ratings for
Mass Timber Elements in Tall Wood Structures

Achard Molan, PE SE  Senvor Techncal Divector - Taldl Wood, WoodWorks

Changes 10 the 2021 International Building Code (IBC) have
created opportunities for wood buildings that are much larger
and taler than prescriptively aflowed in past versions of the
code. Occupant safety, and the need 10 ensure fire performance
in particular, was a fundamental consideration as the changes
were developed and approved. The result is three new
construction types—Type IV-A, IV-B and IV-C—which are based
on the previous Heavy Timber construction type (renamed

Type IV-HT), but with additional fire protection requrements

One of the main ways to demonstrate that a buikding will

meet the required level of passive fire protection, regardless

of structural matenals, 1s through hourly fire-resistance ratings
[FRRs) of its elemants and assembbes. The IBC defines an
FRA as the penad of ime a bulding element, component o
assembly maintaing the abibly o confine a fire, continues fo
perform a given structural function, or both, as determined by the
tests, or the methods based on tests, préscnbed in Secbon 703

FRAs for the new construction types are similar 10 those
required for Type | construction, which is primanly steel and
concrete.” (See Table 1.) Thay are found in IBC Table 601,
which mcledes FRR requeaments for 38 construchon types
and building elements, however, other code sections should be
checked for overrding provisions (e.g., occupancy separation,
shaft enclosures, etc.) that may alter the requirement

TABLE 1

FRR Requirements (Hours) for Tall Mass Timber Construction Types and Existing Type |

| 1A WA | 1B V-8B w-e |
Buildine Flement Untimied siories, < || Max 10 stodes, Mex 12550008, M. 12 stories, Mec 8 stortes,

Tall Timber Fire-Resistance Design

| I INTENOT Searng vvars 3 } <) } £ s l £ I |
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WOOD PRODUCTS COUNCIL
TECHNICAL BRIEF

Shaft Wall Requirements
In Tall Mass Timber Buildings

Achard Mclar
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The 2021 International Building Code (1BC) introduced three
new construction types—Type IV-A_ IV-B and |V-C—which
allow tall mass timber buildings. For details on the new types
and their requerements, see the WoodWorks paper, Tall Wood
Buldings in the 2021 IBC - Up 1o 18 Steries of Mass Timber.'
This paper budds on that document with an in-depth look at the
requirements for shaft walls, including when and where wood
can be used

Shaft Enclosure Requirements
in the 2021 IBC

A shaft is defined in Section 202 of the 2021 IBC as “an
enclosed space extending through one or move stores of a
bulding, connecting vertical cpenings in successive floors,

or fioors and roof.” Therefore, shaft enclosure requirements
apply to stars, elevators, and mechancalfelectricaliplumbing
(MEP) chasas in multi-story buildings. While these applications
may be similar in their fire design requirements, they tend to
differ in terms of ther assembles, detailing, and construction
constrants

Shaft enclosures are specifically addressed in IBC Section 713.
Hoveaver, because shaft enclosure walls must be constructed
as fire barriers per Section 713.2, many shaft wall requirements
refarence provisions for fire barriers found in Section 707

Allowable Shaft Wall Materials

Provisions addressing matecals permitted in shaft wall A relatively new catogory of wood products, mass timbar can

Shaft Enclosure Design in Tall Timber

utiizing construction Types IV-A, IV-B, or IV-C is that they .
Structural elements of Type IV construction primarily of

ha roaneteiantad of nithar snnne ienlhae ae saneneebhuietihla
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State of Oregon

Building Codes Division

— Statewide Alternate Method
——  N0. 18-01 Tall Wood Buildings — Background

Statewide Alternate Method (SAM) Number 18-01 provides prescriptive path elements for Tall Wood
Buildings of mass timber construction. This alternate path includes scientific conclusions established by
the International Code Council’s Ad Hoc Committee on Tall Wood Buildings that were incorporated
into fourteen national proposals and utilizes concrete, steel or masonry for the vertical elements of the
seismic force-resisting system.

The provisions detailed in the SAM are crafted to coincide with the 2014 Oregon Structural Specialty
Code (OSSC) when selected for use.

Three new types of construction are introduced under this method, all three of which are organized
under Type IV construction, typically referred to as heavy timber.

The new types of construction are:
 TypelVA
 TypelVB
* TypelVC Credit: State of Oregon



WASHINGTON STATE
BUILDING CODE

CHAPTER 51-50 WAC

INTERNATIONAL BUILDING CODE

2015 Edition

Includes adoption of and amendments to
the 2015 International Existing Building Code
and
ICC/ANSI A117.1-2009

Credit: State of Washington
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Denver Adopts Tall Mass Timber Codes

Credit: City of Denver, Mile High CRE

AMENDMENTS TO THE BUILDING AND
FIRE CODE FOR THE CITY AND
COUNTY OF DENVER

The 2019 Denver Building and Fire
Code includes the following codes except
as amended herein.

APPENDIX U
TALL WOOD BUILDINGS

SECTION U101
GENERAL

U101.1 Purpose. The purpose of this appendix is to provide criteria for three new mass timber construction
types: Type IV-A, Type IV-B, and Type IV-C. These building types expand the allowable use of mass timber
construction to larger areas and greater heights than allowed for Type IV-HT construction.

U101.2 Scope. The provisions in this appendix are in addition to or replace the sections in the 2018
International Building Code where Types IV-A, IV-B, and IV-C construction are used. Where building Types
IV-A, IV-B, or IV-C are not used, this appendix does not apply.

SECTION U102
AMENDMENTS TO THE INTERNATIONAL BUILDING CODE
(Under use of this appendix chapter, the following sections shall be modified or added as follows and

shall supersede the corresponding sections in the International Building Code or Denver amendments to
the International Building Code)



SIS BARE Legislators Bills Code Committees Audits

i LEGISLATURE

Home 2020 General Session H.B. 54

H.B. 54 Building Construction Amendments

Enrolled H.B. 54

Printer Friendly
1
BUILDING CONSTRUCTION AMENDMENTS

2020 GENERAL SESSION

STATE OF UTAH

Credit: State of Utah
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(5) "Utah Code" means the Utah Code Annotated (1953), as amended.
Section 2. Section 15A-2-101 is amended to read:

15A-2-101. Title -- Adoption of code.

(1) This chapter is known as the "Adoption of State Construction Code."

(2) In accordance with Chapter 1, Part 2, State Construction Code Administration Act,
the Legislature repeals the State Construction Code in effect on July 1, 2010, and adopts the
following as the State Construction Code:

(a) this chapter;

(b) Chapter 2a, Tall Wood Buildings of Mass Timber Construction Incorporated as
Part of State Construction Code;

()] (c) Chapter 3, Statewide Amendments Incorporated as Part of State Construction
Code; [and]

[¢e)] (d) Chapter 4, Local Amendments Incorporated as Part of State Construction
Codel[:]; and

(e) Chapter 6, Additional Construction Requirements.

Section 3. Section 15A-2-102 is amended to read:

15A-2-102. Definitions.

As used in this chapter [and], Chapter 2a, Tall Wood Buildings of Mass Timber
Construction Incorporated as Part of State Construction Code, Chapter 3, Statewide
Amendments Incorporated as Part of State Construction Code, and Chapter 4, Local
Amendments Incorporated as Part of State Construction Code:
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QUESTIONS?

Ricky.mclain@woodworks.org
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http://woodworks.org

> 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.
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