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Taller with Timber: New Code Provisions and
- Design Steps for Tall Wood Buildings '

Ricky McLain, PE, SE, Senior Technical Director — Tall Wood, WoodWorks — Wood Products Council Photo: Kaiser+Path
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“The Wood Products Council” is a
Registered Provider with The
American Institute of Architects
Continuing Education Systems
(AIA/CES), Provider #G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AlA members. Certificates of
Completion for both AIA members
and non-AlA members are available
upon request.

This course 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 AIA of any material of
construction or any method or
manner of handling, using,
distributing, or dealing in any
material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion of
this presentation.
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Course Description

We are at an exciting confluence in timber construction. The need for
sustainable, urban construction has never been higher. Concurrently, mass
timber products such as cross-laminated timber have opened the door to many
new opportunities for construction, one of which is tall wood. In January 2019,
the International Code Council (ICC) approved a set of proposals to allow tall
wood buildings of up to 18 stories as part of the 2021 International Building Code
(IBC). This presentation will introduce the new tall wood code provisions in
depth. Starting with a review of the technical research and testing that
supported their adoption, it will then take a detailed look at the new code
provisions and methods of addressing the new requirements. Topics will include
fire-resistance ratings and allowances for exposed timber, penetrations,
sprinklers, connections, exterior walls and much more. Designers can expect to
take away the knowledge they need to start exploring tall wood designs on their
projects.



Learning Objectives

1. Review the global history of tall wood construction and highlight the mass
timber products used in these structures.

2. Explore the work and conclusions of the ICC Ad Hoc Committee on Tall Wood
Buildings in establishing 14 new code provisions for the 2021 IBC that address
tall wood construction.

3. Discuss code-compliant options for exposing mass timber, where up to 2-
hour fire-resistance ratings are required, and demonstrate design
methodologies for achieving these ratings.

4. Review code requirements unique to tall wood buildings, focusing on items
such as sprinklers, shaft construction and concealed spaces.



Questions we’ll answer:

What is tall wood?

What are the new tall wood code
provisions?

How much timber can be exposed
How do you design for fire-
resistance (exposed & protected)
What do | need to know about
acoustics in tall timber?

What do the connections & details
look like (and how does fire impact
them)
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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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GLULAM CROSS-LAMINATED TIMBER (CLT)  NAIL-LAMINATED TIMBER (NLT)

Photos: APA Photo: Think Wood




DOWEL-LAMINATED TIMBER (DLT) ~ MASS PLYWOOD PANELS (MPP) DECKING







» Current Prescriptive Code Limit - 6 stories
(B occupancy) or 85 feet

» Over 6 Storiis - Alternate Means and
Methods Request (AMMR) through
performance based design

» Based on the 1910 Heightf"a‘ﬁdereas Act
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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 Tnc
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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 18, 2018

LEESBURG. VA - The mematonal Coge Counci (10C) has released the unoficl wolng results on
oooe change proposals consderesd n 2018 ncludng passage of the entee package of 14 1) mass
WRer CO0e Change proposals. The proposals oreate e New types of construction (Types VA V-8
and IVC) wheh see tee salety reguremenns. and alowabie hogims. Moas ang rumber of stones Yor
Bl mans rmde DUAGINGS DM rests are eaDecind 10 De MNOUNCed g he frs! guarter of
201% The new provisions wil De nciuded n the 2021 vematonal Buicing Coge (IBC)

Mass wmder has been caping the magranon of archaects and developers and the ICC ress
mhnmmmmmm 100y "gorous 5.0y, mwmmm Credit: AWC/ICC
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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 |AfBlABlCIHT|A]®B



324,000 SF

BUILDING AREA
64,000 SF
AVERAGE AREA PER STORY

TYPE IV- HT

IBC 2015
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TYPE IV-C

TYPE IV-B

TYPE IV-A

IBC 2021

BUSINESS OCCUPANCY [GROUP B]

Credit: Susan Jones, atelierjones
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TYPE IV-C

Credit: Susan Jones, atelierjones

Photos: Baumberger Studio/PATH
Architecture/Marcus Kauffman



Type IV-C Protection vs. Exposed

[V-C
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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

IV-C Occupancy | # of Area per | Building
Stories Story Area

— 85 ft 56,250 S 168,750 SF
- T
= B 9 85 ft 135,000 S 405,000 SF
- el
o1 M 6 85 ft 76,875 SF 230,625 SF
e R-2 8 85 ft 76,875 SF 230,625 SF

Areas exclude potential frontage increase

| In most cases, Type IV-C height allowances
B IVC = 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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Credit: Susan Jones, atelierjones
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Type IV-B Protection vs. Exposed
IV-B
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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 Protection vs. Exposed
IV-B

Limited Exposed MT allowed in Type IV-B for:

* MT beams and columns which are not
integral part of walls or ceilings, no area
limitation applies

 MT ceilings and beams up to 20% of floor
area in dwelling unit or fire area, or

 MT walls and columns up to 40% of floor area
in dwelling unit or fire area, or

* Combination of ceilings/beams and
walls/columns, calculated as follows:

Credit: Kaiser+Path ‘



Type IV-B Protection vs. Exposed

IV-B

Design Example: Mixing unprotected MT walls & ceilings

Liwing room

)=
Credit: AWC

Secdroom

2 23
13

800 SF dwelling unit

U.. = (800 SF)*(0.20) = 160 SF

U, = (800 SF)*(0.40) = 320 SF
Could expose 160 SF of MT ceiling,
OR 320 SF of MT Wall, OR

If desire to expose 100 SF of MT
ceiling in Living Room, determine
max. area of MT walls that can be
exposed




Type IV-B Protection vs. Exposed

Credit: AWC



Type IV-B Protection vs. Exposed

Credit: AWC



Type IV-B Protection vs. Exposed

Horizontal separation of unprotected areas:
Unprotected portions of mass timber walls
and ceilings shall be not less than 15 feet from
unprotected portions of other walls and

cel
cel
Wa

ings, measured horizontally along the
ing and from other unprotected portions of
Is measured horizontally along the floor.

Credit: Kaiser+Path




Type IV-B Protection vs. Exposed

Credit: AWC



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
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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



Materials Permitted

602.4 Type IV. Type IV construction is that type of construction in which the building
elements are mass timber or noncombustible maxgna_ﬁ_anﬂjﬁmlﬁ_ﬁs.ﬂmmxm
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ol emen all comply with the provisiac of this section and Section 2304.11. Mass timber

1] be mass timber construction, or
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mass timber construction or of noncombustible construction.
Exception: Type IV-HT Construction in accordance with Section 602.4.4..




s Building Elements in Type IV Construction —

Minimum sizes for existing
Type IV (now IV-HT)

apply to the new
Type IV-A, IV-B and IV-C

See
IBC 2018 2304.11
IBC 2015 602.4




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



Prescriptive Noncombustible Contributions to FRR

e i e G e Contrlbut_lon per Layer
(minutes)
1/2" Type X gypsum board 25
5/8" Type X gypsum board 40

Source: 2021 IBC Section 722.7.1

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

Noncombustible Protection (NC)

1 layer 5/8 Type X
2 layers 5/8 Type X

3 layers 5/8 Type X



Type IV-A and IV-B NC Protection over MT Floor msssss

In Type IV-A and IV-B, the floor assembly
shall contain a nhoncombustible material
not less than one inch in thickness above

the mass timber.

Credit: Maxxon



Type IV-A Fire Resistance Ratings (FRR)

Primary Frame (3-hr) + Floor Panel Example (2-hr):

Minimum 1" noncombustible material

Mass timber floor panel
40 minutes of MT FRR

Two layers 5/8" Type X gypsum
Glulam beam (primary structural frame)

60 minutes of MT FRR

Three layers 5/8" Type X gypsum




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




Type IV-C Fire Resistance Ratings (FRR)
IV-C

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

Noncombustible material not required

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)

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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MT Fire Resistance Ratings (FRR)

B & NDS Chapter 16 includes
calculation of fire resistance of
NDS’ _ NLT, CLT, Glulam, Solid Sawn
- o and SCL wood products

Table 16.2.18 Effective Char Depths (for CLT

with [la=1.5in./hr.)
Heguired Effective Char Depths, 0.,
Fire | e lin}
Endaranmce laminstion thicknesses, he. (in )

r T [
O} s |3a] | 1 [sam] 1w aafian] 2

e |22 022|201 (2020 18] 18] 12| 12
1 Vs Hasur 34 |33 L | 1| 28 ¥ | 2% | 2K 28

- Hiougr 44 143 | &1 40| 39 24 | A6 | A6 16




MT Fire Resistance Ratings (FRR)

. ” : Table 16.2.1A Char Depth and Effective Char
Nomlnf;\l ch?r rate of 1.5 ./HR is e g pepigrind
recognized in NDS. Effective char

Ch | Effective Ch
depth calculated to account for Required Fis | Depth, Depth,
. . . R esi - 1
duration, structural reduction in -~ | s |
heat-affected zone T it i
2-Howr 2.1 L

Table 18.2.1B Effective Char Dapths (for CLT

with [l.=1.5In./hr.)
 Hequired Effective Char Depths, 8,4,
rich S ()
Endwranie lamimston thicknesses, he. (in}
fon 54 |3 TR | o1 |5-1M)] 1 -l 2

| - Fhcngr dd | d | -2l !'I.'-'ri'lf.' |9 |.!:! IE | 1.5
PaHour | 34 (32| 31 |30 29 | 28 | 28 | 28 | 24
IHaw | 44 [ 43| 41 -1-|:-!'!-'E'I 38 | 26 | Ak | 38




MT Fire Resistance Ratings (FRR)

Structural capacity check
performed on remaining
section, with stress increases

Char layer
Char base

Pyrolysis zone
Pyrolysis zone base
Normal wood

Credit: Forest Products Laboratory

Table 16.2.2 Adjustment Factors for Fire Designt

ASD
: : | 3. | 3
;7 : & T |45 | 2§
sfka|l £ b es | B
i B - 3 3 I =
== - . = F
Bending Strength Fy X 2.8 L Oy, L L
Beam Buckhing Strength Fut 5 2.03 - - -
Tensile Strength Fi % 285 C; -
Compressive "il'ru:nglh F, % JER C; iy
Column Buckling Strength F, X L.03 -

B =B t>0 Solid Sawn, Glulam, SCL

0.813

a:.rmr = nlurh am T ﬁ* lt = (nlnrr- tl-'_.l ))

char

CLT

a, =1.2a,, Effective Char Depth



Inventory of Fire Tested MT Assemblies

Table 1: North American Fire Resistance Tests of Mass Timber Floor [ Roof AssambBes

MT Fire Resistance Ratings (FRR)
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ire Resistance Ratings (FRR)

I:t] WoodWorks™
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Mass Timber Fire Designh Resource

 Code compliance options for
demonstrating FRR

 Updated as new tests are
completed

* Free download at woodworks.org

Credit: WoodWorks



Concealed Spaces in Type IV

What if | have a dropped ceiling? Can | have a dropped ceiling?
* Impact on FRR, NC placement, sprinkler requirements




Concealed Spaces in Type IV

Previous Type IV (now IV-HT) provisions prohibited concealed spaces
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Credit: IBC



Concealed Spaces in Type IV-HT — 2021 IBC

CONCEALED SPACES: TYPE IV-HT

Option 1:

Sprinklers in concealed spaces g |

Dropped ceiling



Concealed Spaces in Type IV-HT — 2021 IBC

CONCEALED SPACES: TYPE IV-HT

0

C = [ [T
~_ —

(=<
=
.

=
(=
(=

Noncom bustible insulat ion

Dropped ceiling



Concealed Spaces in Type IV-HT — 2021 IBC

CONCEALED SPACES: TYPE IV-HT

Option 3:

5/8" Type X gypsum on all mass timber

surfaces within concealed space

Dropped ceiling |




Concealed Spaces in Type IV-A, IV-B

Without Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel f | | | I I
I I I I I I

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel b | I I I I

Two layers 5/8" Type X gypsum

Dropped ceiling .




Concealed Spaces in Type IV-C

Without Dropped Ceiling

Noncombustible material not required

Mass timber floor panel

Noncombustible material not required

With Dropped Ceiling

Noncombustible material not required
Mass timber floor panel

One layer 5/8" Type X gypsum covering all
mass timber surfaces within concealed space

| |

Dropped ceiling




Acoustical Design

Air-Borne Sound:
Sound Transmission Class (STC)

 Measures how effectively an assembly isolates air-borne sound
and reduces the level that passes from one side to the other

* Applies to walls and floor/ceiling assemblies
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Acoustical Design

Structure-borne sound:
Impact Insulation Class (IIC)

 Evaluates how effectively an assembly blocks impact sound
from passing through it

* Only applies to floor/ceiling assemblies




Acoustical Criteria
IBC 1207

Code requirements only address residential occupancies:

areas.

Min. STC of 50 (45 if field tested):

 Walls, Partitions, and Floor/Ceiling
Assemblies

For unit to unit or unit to public or service P /

Min. IIC of 50 (45 if field tested) for:
* Floor/Ceiling Assemblies

B (e coont




Acoustical Criteria

25 MNormal speech can be understood quite easily and distinctly through wall

30 Loud speech can be understood fairly well, normal speech heard but not understood

39 Loud speech audible but not intelligible

40 Onset of "privacy”

42 Loud speech audible as a murmur

45 Loud speech not audible; 90% of statistical population not annoyed

50 Very loud sounds such as musical instruments or a stereo can be faintly heard; 99% of population not
annoyed.

60+ Superior soundproofing; most sounds inaudible




Mass Timber: Stucture Often i1s Finish




But by Itself, Not Adequate for Acoustics




Mass Timber Acoustics

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating liC Rating
3-ply CLT wall* 3.07 33 N/A
5-ply CLT wall* 6.875" 38 INSA
5-ply CLT floor® 5.187%' 39 22
S-phy CLT floor? 6.875" 41 20
7-ply CLT floor* 2.65 44 30

. 3-1/2" bare NLT 24 bara NLT
]
it 4-1/4" with 3/4" phywood 29 with 3/4" plywood N/A
. 5-1/2° bare NLT 22 bare NLT
b
SHR A B-1/4" with 3/4" plywood 31 with 3/4" plywood i
2x6 NLT floor + 1/2° plywood® 6" with 1/2° plywood 34 33

Source: Inventory of Acoustically-Tasted Mass Timbear Assemblies, WoodlWorks’



Acoustical Detailling

Regardless of the structural materials used in a wall or

floor ceiling assembly, there are 3 effective methods of
improving acoustical performance:

1. Add Mass
2. Add noise barriers
3. Add decouplers

ﬁé

Image credit: Ch_lstlan- C




Acoustical Detailling

What does this look like in typical wood-frame
construction:

| ” -n:a\ R B
1. Add Mass o “"i.:r e
2. Add noise barriers ',
3. Add decouplers \ I
‘ LN L
:_‘_“::}’;l::’- il




Acoustical Detailling

What does this look like in typical wood-frame
construction:

1. Add Mass S | s g
2. Add noise barriers ', ‘.'
3. Add decouplers \ I
e O Ll S . - -




Acoustical Detailling

What does this look like in typical wood-frame
construction:

. ” :-:n R B
1. Add Mass S “':i:r" e
2. Add noise barriers —___ \/
3. Add decouplers \ I
‘l WM el
- e ¢




Acoustical Detailling

What does this look like in typical wood-frame
construction:

1. Add Mass e e ==
2. Add noise barriers Y

3. Add decouplers \ I
\‘ A B -‘.‘_‘ls ) WM a0l




Mass Timber Acoustics

Mass timber has relatively low ‘“mass”
Recall the three ways to increase acoustical performance:

1. Add Mass
2. Add noise barriers
3. Add decouplers

t:-' - &
Image credit: Chrlst1an Colu il h




Mass Timber Acoustics

3

- E:/'TF »

Concrete Slab: CLT Slab:

6"’ Thick 6-7/8” Thick
80 PSF +——————————— |8 PSF

STC 83 —r-—nio-—--—---y STC 41




Mass Timber Acoustics

There are three main ways to improve an assembly’s
acoustical performance:

2. Add noise barners

—) ], Add mass
—) 3 Add decouplers

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product

LT Panel

No direct applied or hung ceiling




Mass Timber Acoustics

There are three main ways to improve an assembly's
acoustical performance:
1. Add mass

2. Add noise barriers

— 3. Add decouplers

Acoustical Mat:

* Typically roll out or board
products

 Thicknesses vary: Usually
77 to 17+




Mass Timber Acoustics

Common mass timber
floor assembly:
* Finish floor (if applicable)

* Underlayment (if finish
floor)

« 1.5”to 4” thick
concrete/gypcrete

topping
* Acoustical mat
 WASP (if applicable)
 Mass timber floor panels

Image credit: AcoustiTECH



Solutions Paper  1V1aSS Timber Acoustics

) WoodWorks '
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http://www.woodworks.org/wp-content/uploads/wood solution paper-
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf

Inventor

"l

Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT | EDUCATION

Acoustically-Tested Mass Timber Assemblies

Fallewisg n & v ol mads dmber sdemblied that hiee Bpen scoustically testid a4 of lanuiry 23, 2019, feurcis are nated a8 the #nd of thiy
dooument. For free techedcal assaianoe on any guesiions relabed bo the popotics desgn of mass fimiber assembles, o {ree iechnical
assivianoe refabed 1o ey aspect of the dedgn, enginesnng or corainscion of 3 commerciad or mulii-Ramily wood Deslding o the LS., emad
heip @woodeorin org of contact the 'Wood\Works Reponsl Derechor neanest wou: FEE S wwns woodwor k. oFEl profcy- assnggnoe

Caflanks:

Table 1: CLT Hoor Avsemblies with Concrete)/Gypsum Toppeng, Cellng Skie Exposed ... : u it : . £
Table &: CAT Hoor Arsemblees withaus Conorele/yppsum Toppging. Ceding Sde Cxpased . . : ' ' 7
Table 3: AT Foor Addsimbileeg wilkaled Corersbe Gypsum Topging, et Wosd Shee iy, Dalegh Hde Eaposed . .....08
Tabibe 4: MLT, GLT & TAG Decling Floor Assamblss, Oeling SiEeBiphesd ... .. e k1
Table &: Mana Tmber Fioor Asspmbiies with Ceiling Side Concesied L
Tahle ; Single CLT Wall 11
T T T 26
Table B Double CLT sl a9
Sourcey 5 L Il
|oonE o, T TN Y DGO R IES UUNE: DY S T PP PN SR PEPSTY | PP P G SRLy LAUR T

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Celling Side Exposed 13 WoodWorks
B

OF Panel | Canineteldypiam it a] WA Prospust Bartwanen (01 asal S opapeng Fioaih Fuum b1 i Sonarre
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http://bit.ly/mass-timber-assemblies

MT Acoustics Inventory

5-Ply (6.875”) CLT Floor Assemblies with
Concrete/Gypsum Topping, Ceiling Side Exposed

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product A N I I I N N N I I

CLT Panel

No direct applied or hung ceiling

86 Tests Completed. Of these:
32 Have STC & IIC 50 or greater
7 Have STC & IIC 55 or greater



1” Bare Gypsum (no finish floor) Tall TiTmber Assemblies

Without Dropped Ceiling

Minimum 1" noncombustible material STC 50

Mass timber floor panel I [ | | | |

1IC 40

Without Dropped Ceiling

Minimum 1" noncombustible material

STC 52
Mass timber floor panel ] I [ [ | | | |
| | | | | |
Two layers 5/8" Type X gypsum* I I C 46

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel “I III””I|I””I|I”””|”””|”””|”””“ STC 63
Two layers 5/8" Type X gypsum IIC 60

Dropped ceiling




LVT on 1” Gypsum Tall Timber Assemblies

Without Dropped Ceiling

Minimum 1" noncombustible material STC 5 1

Mass timber floor panel I [ | | | |

liC 43

Without Dropped Ceiling

Minimum 1" noncombustible material

STC 52
Mass timber floor panel ] I [ [ | | | |
| | | | | |
Two layers 5/8" Type X gypsum* I I C 48

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel “I III””I|I””I|I”””|”””|”””|”””“ STC 63
Two layers 5/8" Type X gypsum IIC 63

Dropped ceiling




2” Bare Concrete (no finish floor)

Without Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel

Without Dropped Ceiling
Minimum 1" noncombustible material

Mass timber floor panel

' I I I I I
|
<>

>

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel

Two layers 5/8" Type X gypsum

' I I I I I
|
<>

Dropped ceiling

Tall Timber Assemblies

STC 52
lIC 46

STC 59
lIC 52

NA



LVT on 2” Concrete

Without Dropped Ceiling

Minimum 1" noncombustible material

Tall Timber Assemblies

Mass timber floor panel

Without Dropped Ceiling

' I I I I I
|
<>

Minimum 1" noncombustible material

Mass timber floor panel

>

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel

Two layers 5/8" Type X gypsum

' I I I I I
|
<>

Dropped ceiling

STC53
lIC 52

STC 58
IIC 55

NA
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Connection Fire Protection

In Construction Types IV-A, IV-B & IV-C, building elements are
required to be FRR as specified in IBC Tables 601 and 602.
Connections between these building elements must be able to
maintain FRR no less than that required of the connected

mem'f"frs: 16.3 Wood Connections

Wood connections, including connectors, fasteners,

and portions of wood members included 1n the connec-

’ tion design, shall be protected from fire exposure for
the required fire resistance time. Protection shall be
provided by wood, fire-rated gypsum board, other ap-

proved materials, or a combination thereof. Source: NDS




Connection Fire Protection

Many ways to demonstrate connection fire protection:

calculations, prescriptive NC, test results, others as a

Photo: Josh Partee Photo: Christian Columbres



Connection Fire Protection

2017 Glulam Beam to Column Connection
Fire Tests under standard ASTM E119
time-temperature exposure




Connection Fire Protection

SOUTHWEST RESEARCH INSTITUTE
SOﬂWOOd Lumber Boa-rd R O BRSO -:H -;!.n.;-:l-un-.'l-r.n-lw o RN ANTOBSD TURSE Ul o (TR0 B - e e SR
Glulam Connection Fire Test ©

Summary Report

Issue | June 5, 2017 FIRE PERFORMANCE EVALUATION OF A LOAD BEARING
GLULAM BEAM TO COLUMN CONNECTION, INCLUDING A
CLT PANEL, TESTED IN GENERAL ACCORDANCE WITH
ASTM E119.16a, STANDARD TEST METHODS FOR FIRE TESTS
OF BUILDING CONSTRUCTION AND MATERIALS

FINAL REPORT
Consisting of 32 Pages

Full Report Available at:

https://www.thinkwood.com/wp-content/uploads/2018/01/reThink-Wood-
Arup-SLB-Connection-Fire-Testing-Summary-web.pdf



https://www.thinkwood.com/wp-content/uploads/2018/01/reThink-Wood-Arup-SLB-Connection-Fire-Testing-Summary-web.pdf
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Penetration Fire Protection

Although not a new code requirement or specific to tall wood, more

testing & information is becoming available on firestopping of
penetrations through MT assemblies




Penetration Fire Protection

Most firestopping systems include combination of fire safing (eg.
noncombustible materials such as mineral wool insulation) plus fire caulk

at A
1 o=
he b e
" System No, C-AJ-2109 £
F Ratings — 7 4 3 Hr [ Bomn 3y ]
T Ratinga — . I ant 3 e (e o 3 and 1)
W Riirtlng ~ Clasn 1 (S My 2. 3 a4
L Riting o Aenblent — Lens Than 1 CPibing i fSes Bes )
Fire Siopping prored L Ristirg 4t 490 F — Laws Tham 1 CFMng A (S iem 4]
i ra= ralu
3 an oot
i WEER T MOLD
T L SR T
of T
Photos: AWC/FPInnovations/Hilti




Penetration Fire Protection

Inventory of Fire Tested Penetrations in MT Assemblies
il WoodWorks’

Table 3: North American Fire Tests of Penetrations and Fire Stops in CLT Assemblies
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WoOD FEQoUCTS COUMNTIL

Tall Wood Buildings in the 2021 IBC
Up to 18 Stones of Mass Timber
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WoodWorks Tall Wood Design Resources

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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TECHNICAL BRIEF

Demonstrating Fire-Resistance Ratings for
Mass Timber Elements in Tall Wood Structures

Achard Molan, PE 55 & Senvor Technical Dvector - Tall Wbod, WioooWionks

Changes 1o the 2021 International Bullding Code (IBC) have
created opportunitas for wood buildings that are much larger
and 1allar than prescriptivaly allowed in past versions of the
eode, Decupant satety, and the need 1o ansure fire parformance
i particular, was 3 fundarmentsl considesation a2 the changes
were developad and approved. The result is theae: new
caonstructon types—Typa WA, IV-B and IV-C—which ara based
on this previows Heavy Tirmber constrection type (renarmed

Ty IW-HT), but with additional fire protection reguiremants,

O of the main ways to demonsirate that a buldng will

medal he required level of passie foe protection, regardiess

of srructural matedials, is thaaugh hourly fue-rasistance Tatifegs
[FRBs! of its elements and assambbes, The IBC defines an
FRAR a5 the panod of fme a bulding elament, compoment o
assembly maimains the abilly o confine a e, continues o
perform a given afuctural funchon, or bath, as delemmned by e
tmats, or the methoos based on teats, prescrbed in Section 703,

FARs for the new construction bypes s simiar 1o thosea
required for Type | construchon, which @ prmarly ateel and
concrate” (See Table 1. They are found in IBC Tablie 601,
which mchedes FRR requeements for all constructon types
and building slemants; howewer, other code sections should ba
chackad for overmding provisions (8.g., oocupancy separatson,
shaft enclosures, atc.) that may alter tha requirement

TABLE 1
FRR Requirements [Howrs) for Tall Mass Timber Construction Types and Existing Type |
I-A Iv-A I-B w-B (1
i : LHMI:&E!!-. - Adax, I'Ilh'hn -Hn.llrmq. ol E:m Hnirhfu

Tall Timber Fire-Resistance Design

| I INarE LRy YWals 5 | 4 | Fy F 4 | £ I |
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WOOD PRODUCTS COUNCIL
TECHNICAL BRIEF

Shaft Wall Requirements
in Tall Mass Timber Buildings

Aichard Molam PESE » Sooiew Toohnical Divector @ Tad Wood, Wasdidanks

Thi 2021 International Bullding Code (IBE) introduced three
mew construction types—Typa IV-A, IV-B and IV-C—which
allow 1all mass timber buildings, For details an the naw types
and their regqueerments, ses the WoodWorks paper, Tall Wood
Budldings in the 2021 18C - Up ro 18 Srones of Miss Timbere
This paper buslds on that document with an in-depth look at the
requirements for shaft wals, incleding when and where wood
caf bis usad.

Shaft Enclosura Requirements
in the 2021 IBC

A shatt is defined in Section 202 of tha 2021 IBC as “an
anclosad space axtemding throwgh one or move sfones of 8
buldhing, connaciing werical apenings it successse foos,

pr fioors and reof ~ Theredore, shaft enclosume requiremanis
apply to 5tars, elavators, and mechanicalfelectricaliplumbing
[MEP) chasas in rult-story buildings. While these applications
ey B8 Sirmilar in thair fire dessgn requiremeants, they tend o
ditfer in terms of their assamblies, deladng, and construction
consirganis

o & BAET

o

o

LI ]

Shaft enclogures are specifically addreased in IBC Section 713,
Howavar. bocausa shalt enclosung walls masst be constrected
a% fite barriors poe Secton 7122, many shaft wall requiremants
reference provissons fos fire barriers found in Section 707

i ATt

Allowable Shaft Wall Materials

Provisaons addrossing materals permitted in shalt wall A refatively now category of wood products, mass tmbar can

Shaft Enclosure Design in Tall Timber

i truction T IV-&, W-B, or IV-C is that th
| T B, e ” 2 ey Srruciural elements of Type IV construciion primary of |

o b skl ad mider e b e e e e b e el



Ricky.mclain@woodworks.org
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QUESTIONS?


http://woodworks.org
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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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