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Designing Tall Tlmber for Code Compllance F ire\
!"Re5|stance Acoustics and Connection Detailing

Ricky McLain, PE, SE, Senior Technical Director — Tall Wood, WoodWorks — Wood Products Council Photo: Kaiser+Path




Questions we’ll answer:

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)




a STORIES

BUILDING HEIGHT 85
ALLOWABLE BUILDING AREA 406,000 SF
AVERAGE AREA PER STORY 45,000 SF

TYPE IV-C

Credit: Susan Jones, atelierjones

Photos: Baumberger Studio/PATH
Architecture/Marcus Kauffman



Type IV-C Protection vs. Exposed

a8 STORIES

BUILDING HEIGHT a5
ALLOWABLE BUILDING AREA 405,000 Sf
AVERAGE AREA PER STORY 45,000 SF

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-B

-.
/)

LIV

AWNN

’I '{ '/ 'All '/

1 )
' -
-l:'--
e
T — al ; ‘eu

JNNNE

4

12 STORIES

BUILDING HEIGHT 180 FT
ALLOWABLE BUILDING AREA 648,000 St
AVERAGE AREA PER STORY 54.000SF

TYPE IV-B

Credit: Susan Jones, atelierjones Credit: LEVER Architecture



Type IV-B Protection vs. Exposed
IV-B
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12 STOHIES

BUILDING HEIGHT 180 FT

AR 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

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 m

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

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

Credit: Kiser+Path~ |



Type IV-B Protection vs. Exposed
IV-B

Mixed unprotected areas, exposing both ceilings
and walls:
* In each dwelling unit or fire area, max.
unprotected area =
(v./uY,)+ (U, /U,,) <1.0
* U, = Total unprotected MT ceiling areas
* U, = Allowable unprotected MT ceiling areas
* U,, = Total unprotected MT wall areas
* U,, = Allowable unprotected MT wall areas

Credit: Kaiser+Path o



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

= J T o[ e 800 SF dwelling unit
A | R * U, = (800 SF)*(0.20) = 160 SF
| ey ) | e U, = (800 SF)*(0.40) = 320 SF
j - * Could expose 160 SF of MT ceiling,

I OR 320 SF of MT Wall, OR
* |f desire to expose 100 SF of MT
st S ceiling in Living Room, determine

max. area of MT walls that can be

S s =

exposed

Credit: AWC



Type IV-B Protection vs. Exposed

IV-B
Design Example: Mixing unprotected MT walls & ceilings
—_Knch nJ ‘ g o (UtC/UaC) + (UtW/an) S 1'0
| L [unr (100/160) + (U,,,/320) < 1.0
e | U, =120SF
.  Can expose 120 SF of MT walls in
‘ dwelling unit in combination
P T with exposing 100 SF of MT
ceiling

=! : -

Credit: AWC



Type IV-B Protection vs. Exposed

Kitchen

Kitchen

o
3 Bathroom
o
Utllity
Hallway s
Closet
s}
Bedroom

Living room

Bathroom

Utllity

room

Closet

~ B

Credit: AWC




Type IV-B Protection vs. Exposed

Kitchen

Kitc

Living room

Credit: AWC

o
3 Bathroom
L]
Utility
Hallway i
Closet
a Bedroom

IV-B



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
IV-B

: 1 - i ;Lg: — sE
2 o)
3 Bathroom 2 Bathroom
2 o
Kitchen L 2
Hallway il Hallway Uy
Closet Closet
i o
15’ min
Living room Bedroom

Credit: AWC
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ERAGE AREA PER STORY

TYPE IV-A Photos: Structurlam, naturally:wood,
Credit: Susan Jones, atelierjones e Fast + Epp, Urban One
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18 STORIES

BUILDING HEIGHT 270
ALLOWABLE BUILDING AREA 972,000 Sf
AVERAGE AREA PER STORY 54 000SF

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



Materials Permitted

602.4 Type IV. Type |V construction is that type of construction in which the building
EJ&IEJ’I_T..S_F;}E_DJEESJ.LEJD_EFUF HQ”&MME&U&MDMM&SJE&DMMLD
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protection, the mass timber, or a combination of both and shall be determined in accordance
with Section 703.2 or 703.3. The minimum dimensions and permitted materials for building
elements shall comply with the provisions of this section and Section 2304.11. Mass timber

Exterior load-bearing walls and nonload-bearing walls shall be mass timber construction, or
shall be of noncombustible construction.
xception:Type |V-E ola iction in accordance with Section 602.4 .4

mass timber c_f.l_us_tmctton or of nnncgmb_uﬂi:_e_c_o_nﬂm

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



s==m Noncombustible Protection (NC) meesssssssssss

I—A—\

IV-C

Noncombustible Protection Required

Roof below Mass Timber 60 min 40 min* Not Regq. Not Regq.

Primary Frame @ Roof 80 min 40 min* Not Req. Not Req.

Primary Frame 120 min 80 min* Not Reg. Not Req.

Below Mass Timber Floor 80 min 80 min* Not Req. Not Req.
, 1” Min NC 1” Min NC

Above Mass Timber Floor Material Material Not Req. Not Req.

Requirements Per new 602.4. * Some MT permitted to be exposed.




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



t Type IV-A and IV-B NC Protection over MT Floor msssses

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)

FRR Examples:

Primary Structural Frame (Beam, Column, Bearing Wall):

3 HR Required

NC protection = at least 120 min

e Use 3 layers of 5/8” type X Gypsum = 120 min (2 HR)
Mass Timber FRRreq'd =3 HR-2 HR=1HR




Type IV-A Fire Resistance Ratings (FRR)

FRR Examples:

Floor Panels:

2 HR Required

NC Protection = at least 80 min

* Use 2 layers of 5/8” type X Gypsum = 80 min (1.33 HR),
plus:
e Mass Timber FRRreq’d =2 HR-1.33 HR = 0.67 HR,

or

e Use 3 layers of 5/8” Type X Gypsum = 120 min (2 HR)

and no FRR from MT req’d




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)

Y
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)

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

_ -1 NA

Solid wood with Char zone
full strength

Credit: Urban One




MT Fire Resistance Ratings (FRR)

NDS Chapter 16 includes
calculation of fire resistance of

NLT, CLT, Glulam, Solid Sawn
and SCL wood products

Table 16.2.1B Effective Char Depths (for CLT

with pr,=1.5in./hr.)

Required Effective Char Depths, a...,
Fire (in.)
Endurance lamination thicknesses, hiy (in.)
(br) 5/8 | 34| 78 1 |1-1/4| 1-3/8 [1-1/2({1-3/4| 2
1-Hour 22 122 21 (20| 20 1.9 1.8 | 1.8 1.8
1'Ys-Hour 34 (32| 31 (30|29 | 2B |28 | 28| 26
2-Hour 44 143 | 41 |40 39 | 3R 36 | 36 | 36




MT Fire Resistance Ratings (FRR)

: ”» H Table 16.2.1A Char Depth and Effective Char
Nomlnf;\l chf';\r rate of 1.5 ./HR is Dapth (for [ = 1.5 In./hr)
recognized in NDS. Effective char

Char Effective Char
depth calculated to account for Required Fire | Depth, Depth,

° ° ° R i char €
duration, structural reduction in S i o
heat-affected zone |-Hour - 8

12-Hour 2.1 2.5
2-Hour 2.6 3.2

Table 16.2.1B Effective Char Depths (for CLT
with $,=1.5in./hr.)

Required Effective Char Depths, a,.,
Fire (in.)
Endurance lamination thicknesses, hiw (in.)
hr.
(br.) 5/8 | 34| 78 | 1 |1-1/4] 1-3/8 |1-1/2|1-3/4] 2

1-Hour 22 (22| 21 |20]| 20 1.9 1.8 | 1.8 | 1.8
1'-Hour 34 |32 31 |30 29| 28 | 28 | 28 | 26
2-Hour 44 (43| 41 (40| 39 | 38 | 36 | 36 | 36




MT Fire Resistance Ratings (FRR)

Table 16.2.2 Adjustment Factors for Fire Designt

Structural capacity check

performed on remaining T A .

gt e &
I I I BB .| X | 8 | £ | 3
section, with stress increases sagl 2 [ & | & F3 | 43
g = | ~ gL g £
Char layer £ n | B 3 = _j
Char base : - _
Pyrolysis zone Bending Strength E; X . 285 Cy Ly, e [ -
Pyrolysis zone base Beam Buckling Strength Fur X | 203 - .
Normal wood Tensile Strength F, X | 288 iy
Compressive Strength P, X 258 G C
N Column Buckling Strength~ Fp | 203 -
N A olumn Buckling Strength i X

IIml... i I'h."l- u'_'-.l _I | .. w, N.“ G 313
Ve R Anar =P U Solid Sawn, Glulam, SCL

.L Ahar = Miam hlam + [51 (t - (nlam tgn ) CLT

BRI a, =12a,, Effective Char Depth

Credit: Forest Products Laboratory




Inventory of Fire Tested MT Assemblies

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

MT Fire Resistance Ratings (FRR)

) WoodWorks

WDl P 1, RS

CL P Mt | e Colling Prutectim . Fhoar Tuppiag Losd Rating e | e Tmtinglab
.”.I_:_".I:_I Pessd - Ilt"ll;lir.l - Hlaran 1T Typa Ay 1Rl Lag Py m_“:'::“_n I i (T KREC Fux Lahanmary
Ill.l;:l:li:l‘ﬂ' [rp——— A wd a3 n AR il i g P Ty, X e it sy - _’_I“:ﬂ;-:m"_ i ) NRC Fire Labosstary

I.:::::L.I Sl 1] ST T, by i 2 vidgg vl Wywm al | T i i o :::Iml 2 2 H“;::":;‘:':’“
.|1:,r_ll: :.r..I L L I::l:;:;:::::r:flﬁlt Ve s g i P kg e Bt | 1 ) Bl g ll.‘l::::... '] ' RO :;:L:::.‘:""'h
”.:::::I.',.I ST i (. T s il whatrs "“:::I::‘I":_'."""'I'" " WI“'::_':“"L L i L
i Nandic u b by 4" o s P | e i Lo M Py : L ut
”"_": :-‘ - Manix i o L:T.E:.‘::::‘;::::-“ i o v - LI:::. = ! | .1':_:'::::
.|'I11:: '11.'| R W ::uj:tlu-. W e Vool Ryt S .l'-l:l:':;ll:::‘l T — e 'I:::l—- =Y - Fhenent
,‘:u:r i - W - T_:t'::-:_ F ialiipring _AesL : . Sl (ki A
-I'I;:llll'll'l i - ::I:II;.'-““ . ey F i -.u.:f..- 1= B i Ny SR Fag |shorsssry
II,';':::J,',I S Salam L R T TR (SETE i FEE e A bag L, |n|ﬂ.:|':-_:‘.,..u. 1 B Tt &) NI Fire | b sy

|;;|1:1.11-| e EFY & 2 e N a2 N | bl | By lol'.ll-;:-..:::.m.u: B¥ B hei 7 S BL F o Ll o el

I,.'::: :E..I il L R . {halt by il | 3 iy vl b 0 ks o .L:':'I:_I ¥ iR aTia i “""L:-_::‘:p'.':-“

||'-|-r—ll1-.: [1'- 1 L Fai st fay il 2 by i e = .::'::_'1“__' 3 N T A “1:‘;';]:;“"

||‘:::::El-- 1l i s {kait Lay ol | 3 by s o b6 n s -~ :::m 3 i HF-I-F:‘I'I::":'I.";-"
byl LT = . = el L & - Lk, ' - S

P

WoodWorks

Credi



MT Fire Resistance Ratings (FRR)

iy WoodWorks™

WoD0 PROCLACTS. COLIROIL

Fire-Rasistive Design
of Mass Timha Members

Code Apgilinatbons, Construation Types and Fre Ratings

i Mass Timber Fire Designh Resource
g e, ez  Code compliance options for

b Lt Dt it T Foi: Eoria Bt ity | bl s ol il il Feimvred & ‘vvdnoed oy
mmﬂnmﬁﬂmmnmwm P Ol Ly i -
SRS ke e WBa of A Tmibss Far camiTercil
e b et ks S e S S demonstrating FRR
oy woie | rears lirmbered g it il vl sl Pt Lo oy phy ey b v | b Bl B ieng
ifedhalis dch 88 cross-en EaEled Ik LT ad Rl L i PCT, ircioni) CbibiSen ] leateg-Dustaad malioats

STirated ST LT =Por Mo avill aned rosr! Sararac o Lirdesd pehadwie RoRed rofaarses rafed o the 20N IRC

B (oo G omuesiiinil * Updated as new tests are

#herw @ W ey lancs nilirgg Betiens of T ohEgilh
30 TGO SR, T TS 400 CFH 310w Gelows domonatiziag s i

A i i et e, B e T s wrake ] uhde
T S R AN s WG CATUTELE0eE e D000 CHETEY DA T e f

-m".::.;._n...m.mm: A s e completed

T TR et s o W e 3l b wil

§ el il i be wled 1IC hﬁmm

B R et * Free download at woodworks.org

' (T W L S e
Frareeg Ky el fma® ol D oo has el
Bkt ' Loeie] ity B0’ e T s
TRk Bulsing.

Fepa ATSEC BN 3 - Tenbae shamanis tan

! i -amm on oy, ol and reerr sl
U P iwtiaienl-Fei e sl 1T ey
i et o et wilk T & Yee
PR A5 a2 2 holr o ke

=t Tire ¥ 00C E01 5 Trnber errwres
i - + insciading
- mnﬂ.‘ﬂh iy arel lsee

T IV PRC B3 41 - Comvimoasly rckiavod 15

B IS, | 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

1 (5 COMNCEA_ED = = CONCEALED SPACE
TR (FLOGR TE&G FLAMK FLOODRE QR ROOF

\— FRAMED OR GLUSD-LAMIMATED MENMEBER DRTWALL, ML GOARD, FTC DRTWALL DR SIMILAR SIDING
FLOCRS 6 10 (MM
ROCSSE G b oMk FHEET METAL DUCT
FROHIBI = NS 1AL i

PERMITTED IMNSTALLATISH

SO CEALE Qe
FIHISH FLODRIMNG

ol
=
w1

=EHDED CEILIMG COMNCEALERNGRACE

PROSIENEL IMSELLALCY

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-A, IV-B

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




Tall Wood Shaft Enclosures

 What FRR requirements exist?

* When can shaft enclosures be MT? ﬁ
* |f shaft enclosure is MT, is NC req’d

‘

__lll_l

'I| m B

Credit: Generate Architecture and _—
Technologies + MIT — John Klein

Credﬁt “Alex Shreyer

‘.".l




Tall Wood Shaft Enclosures

IV-A IV-B IV-C

Up to 12 Stories or 180
ft: MT protected with 2
layers 5/8” type X gyp

(if 2 HR req’d) or 3 NC or MT protected

layers 5/8” type X gyp | with 2 layers 5/8” NC or MT protected

with 1 layer 5/8” type X

: : (if 3 HR req’d) both type X gyp (IBC
Exit & Hoistway Enclosures sides 2021 602.4.2.6) | EYP (IBC 693'4'3'6) both
sides
both sides

Above 12 Stories or 180
ft: Noncombustible
shafts (IBC 2021 602.4)

E&H Enclosures FRR
2 HR (not less than FRR of floor assembly penetrated, IBC 713.4)




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

_ | | I

Airborne
sound
source

":- ___»Transmission
through wall

/

|

\\ =

Separating assembly




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:

For unit to unit or unit to public or service —— /
areas:

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

 Walls, Partitions, and Floor/Ceiling
Assemblies

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




Acoustical Criteria

STC What can be heard
25 Normal speech can be understood quite easily and distinctly through wall
. 30 . Loud speech can be understood fairly well, normal speech heard but not understood
35 Loud speech audible but not intelligible
? 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




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

Image credit: Ch_lstlan C



Acoustical Detailling

What does this look like in typical wood-frame

construction:

YPCRETE
TONGE AD GROOVE PLYUOCD
/anoua

1. Add Mass e b e T e

2. Add noise barriers
3. Add decouplers

P

K.Y N
\-am INSULATION \Jw

i

STC 62




Acoustical Detailling

What does this look like in typical wood-frame

construction:

YPCRETE
TONGUE AND GROOVE PLYUOCD
. ”/atoaa

1. Add Mass

...............................

2. Add noise barriers
3. Add decouplers

ENT GAANEL

i

STC 62




Acoustical Detailling

What does this look like in typical wood-frame

construction:

YPCRETE
TONGE AD GROOVE PLYUOCD
/anoaa

1. Add Mass e b e T e

2. Add noise barriers —__
3. Add decouplers

ENT GAANEL

i

STC 62




What does this look like in typical wood-frame

construction:

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

Acoustical Detailling

YPCRETE
TONGUE AND GROOVE PLYUOCD
. ”/atoaa

...............................

ENT GAANEL

i

STC 62




Mass Timber: Structure Often is Finish

i

X ‘ B 3 | | L4
Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: PATH Architecture




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 IIC Rating
3-ply CLT wall* 3.07 33 N/A
S5-ply CLT wall® 6.875" 38 N/A
&-ply CLT floor® 5.1875" 39 22
5-ply CLT floor* 6.875" 41 25
7-ply CLT floor* 9.65° 44 30

3-1/2" bare NLT 24 bare NLT
(i
2y NV 4-1/4" with 3/4" plywood 29 with 3/4" plywood NS
5-1/2" bara NLT 22 bare NLT
L]
DRNLL WS 6-1/4"* with 3/4" plywood 31 with 3/4" plywood WA
2x6 MLT floor + 1/2" plywood? 6" with 1/2° plywood 34 33

Source: [nventary of Acoustically-Tested Mass Timber Assemblies, WoodWorks”



Mass Timber Acoustics

One of the main reasons is “mass”
Recall the three ways to increase acoustical performance:

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

N
5 }" 1 i i |
]
' : E‘.!
- e i -
i I S
M J

Image credlt Chrlst1an Cl lumibT%




Mass Timber Acoustics

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:

1. Add mass

—
2. Add noise barriers
— 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

Acoustical floor underlayments

Phota AcoustiTECH !

Phata: Kinatics Noise Contid, ng.,

Phara: Phiag Ine.."

Phato: Maxxon Comporalion



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



Mass Timber Acoustics

Where can you find acoustically tested assemblies?

CLT Floors in CLT Handbook

End view of cross-section Floor detail FSTC | FlIC

1 = Carpet, or floating flooring about 2/5”
on 1/8” resilient underlayment of 0.16 to
0.37 Ib./ft.2

2 =At least 5.12 Ib./ft.2 dry topping, e.g. ~45 ~45
0.8-1” gypsum board, cement fibreboard

3 = Resilient underlayment, e.g. 2/5”
rubber mat of 0.84 Ib./ft.2 , 34" texture felt
of 0.27 Ib./ft.2 , /2" low density wood
fibreboard of 0.73Ib./ft.2

4 = 5-layer CLT of 6-7/8”

- Replace the dry topping by wet topping,
e.g. 1.5" concrete of at least 15.6 Ib./ft.2 ~50 ~50




Mass Timber Acoustics
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Solutions Paper  1V1aSS Timber Acoustics
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http://www.woodworks.org/wp-content/uploads/wood solution paper-
MAS



http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf

Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT | EDUCATION | RESOURCES

Acoustically-Tested Mass Timber Assemblies

Following is a list of mass timber assemblies that have been acoustically tested as of January 23, 2019. Sources are noted at the end of this
document. For free technical assistance on any questions related to the acoustical design of mass timber assemblies, or free technical
assistance related to any aspect of the design, engineering or construction of a commercial or multi-family wood building in the U.5,, email
helpEwoodworks.org or contact the WoodWorks Regional Director nearest you: http://www.woodworks.org/project-assistance

Contents:

Table 1: CLT Floor Assemblies with Concrete/Gypium Topping, Celling Side EXposed ... s sk s i s e s b
Table 2: CLT Floor Assemblies without Concrete/Gypsum Topping, Celling Side EXposatl. ... s ssssisians sassiasssssss s mmsisiess T

Table 3: CLT Floor Assemblies without Concrete/Gypsum Topping, with Wood Sleepers, Ceiling Side Exposed ...........coocienecmnmemesmen 3

Table 4: NLT, GLT & T&G Decking Floor Assemblies, Ceiling Side Exposed. ... ccucmmimmamemmmsss s s s )
Table 5: Mass Timber Floor Assemblies with Celling Side Conoealed ... i s s s ek b s s s 0 e s s i
B T o I - |
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Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed

1 WoodWorks

Finksh Flaos if Applicakde
Concrete/Gypsum Topping

Acoustical Mat Product

CLT Pamel

Mo direct applied or hung cedling

LT LT BT T T TT T T[T [T TT TT [T

LI L T I T T T T T TT T T TJ1 [T LI

CLT Panel | Concrete/Gypsum Acoustical Mat Product Between CLT and Topping Finish Floor STC! lict Source
Topping
Mone 47 ASTC 47 AlIC
VT - 49¢ AlIC
. Carpet + Pad - 75 AlIC
Maxan Acousti-Mat® 3/4 LVT on Acousti-Top® - 52° AlIC
1-1/2" Gyp-Crete® Eng Wood on Acousti- B 512 AliC. 1
Top®
Mone 49¢ ASTC 45 AlIC
Maxxon Acousti-Mat®™ 3 Premium LVT - 47 AlIC
LVT on Acousti-Top® - 49% AlIC
Mone 458 346 15
VT 485 478 16
CLT 5-phy LVT Plus 48" 4496 58
(6.875") USG SAM N25 Ultra Eng Wood a7 a7 59
Carpet + Pad 455 678 &0
Ceramic Tile 50" 46" 61
Mone 458 426 15
1-1/2" Levelrogk® VT 48° 445 16
Brand 2500 LVT Plus 488 475 58
30prema® Insenamat | Eng Wood a7 458 59
- - s — =0
3l
A Few Notes About the Inventory =
6|
Lv 1 raus —o — 38
| | Eng Wood 47 495 59

http://bit.ly/mass-timber-assemblies
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MT Acoustics Inventory

STC! IIC Source

47% ASTC 47°

= 49 AlIC

- 75 AlIC

p®

Read the Footnotes

- 522 AlIC

\usti- 1

- 512 AlIC

Table 1 Notes:

1.

All STC tests performed in accordance with ASTM E 90 unless otherwise noted below. All IIC tests performed in accordance with ASTM E 492 unless otherwise
noted below. See end of document for sources and referenced test reports.

ASTC field tests performed in accordance with ASTM E 336. AlIC field tests performed in accordance with ASTM E 1007.

[IC tests not performed in accordance with a singular test standard. Test measurement method used a combination of ASTM E492 and ASTM 1007 per acoustical
mat product manufacturer.

FSTC field test performed in accordance with ASTM E 336. AlIC field test not performed in accordance with ASTM E 1007 (inadequate number of measurements).
STC and IIC noted is a prediction based on the ISO 15712-1 prediction method as noted in the referenced test report.

STC and IIC noted is based on floor zone testing procedures that are modifications of ASTM E90 and E492 test and do not fully conform with these
test standards per acoustical mat product manufacturer and as noted in the referenced test report.

Actual thickness of CLT in this test was 6.3” (160 mm)

Assemblies included in the 1% edition of the CLT Handbook are included herein due to their legacy use. However, the testing standards used for these assemblies
are European and direct correlation to IBC-referenced ASTM standards is not currently available.

STC and IIC noted is a based on the ISO 12354 model as noted in the referenced manufacturer’s literature



MT Acoustics Inventory

1206.2 Airborne sound. Walls, partitions and floor-ceiling
assemblies separating dwelling units and sleeping units from
each other or from public or service areas shall have a sound
transmission class of not less than 50, or not less than 45 1f
field tested, for airborne noise where tested 1n accordance
with ASTM E90. Alternatively, the sound transmission class

of walls, partitions and floor-ceiling assemblies shall be
established by engineering analysis based on a comparison of
walls, partitions and floor-ceiling assemblies having sound
transmission class ratings as determined by the test proce-
dures set forth in ASTM E90. Penetrations or openings in
construction assemblies for piping; electrical devices;
recessed cabinets; bathtubs; soffits; or heating, ventilating or
exhaust ducts shall be sealed, lined, insulated or otherwise
treated to maintain the required ratings. This requirement
shall not apply to entrance doors; however, such doors shall
be tight fitting to the frame and sill.



MT Acoustics Inventory

1206.3 Structure-borne sound. Floor-ceilling assemblies
between dwelling units and sleeping units or between a dwell-

ing unit or sleeping unit and a public or service area within
the structure shall have an impact insulation class rating of
not less than 50, or not less than 45 1if field tested, where
tested in accordance with ASTM E492. Alternatively, the
impact insulation class of floor-ceiling assemblies shall be
established by engineering analysis based on a comparison of
floor-celling assemblies having impact insulation class rat-
ings as determined by the test procedures in ASTM E492.




i et (- bt e
o Pod F<3 o s +]

# of Tests Completed
o0

MT Acoustics Inventory

Mass Timber Acoustically Tested Floor Assemblies

16 86 Tested 5-Ply (6.875") CLT Floor
Assemblies with Concrete/Gypsum
Topping, Ceiling Side Exposed

7
6
SRR 1 1
_ 0 0 g o o o M

1.5" Gypsum Topping 1.5" Concrete Topping 2" Gypsum Topping 2.5" Gypsum Topping 3" Concrete Topping 4" Concrete Topping

BSTC&IIC<45 ®m45<STCR&IIC<50 m50<STC&IC<55 wSTC&IIC>55



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



MT Acoustics Inventory
Topping Thickness Effect on 5-Ply (6.875"”) CLT Floor Assemblies

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

32 Have STC & IIC 50 or greater

7 Include 1.5” Gypsum Topping 1 Includes 3” Concrete Topping
10 Include 2” Gypsum Topping 8 Include 4” Concrete Topping

6 Include 2.5” Gypsum Topping



MT Acoustics Inventory
Topping Thickness Effect on 5-Ply (6.875"”) CLT Floor Assemblies

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

7 Have STC & IIC 55 or greater

6 Include 2.5” Gypsum Topping 1 Includes 4” Concrete Topping



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




Eng. Wood on 1” Gypsum

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

NA

STC 52
lIC 47

STC 64
lIC 62
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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

members. 16.3 Wood Connections

Wood connections, including connectors, fasteners,
and portions of wood members included in 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 approved by AHJ

iyl v/ 7 /

Q J 4 f ' 4 4

.“’ LF.g 4 / J

| LA / / /

i . | : / . Y,

- L % - 4 : '

I 4
| | J

»

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

Fire Test Results

Connector

1 8.75” x 18” 1 x Ricon S VS 3,9051bs lhr
(222mm x 457mm) 290x80 (17.4kN)
2 10.75” x 24” Staggered double 16,6201bs 1.5hrs

(273mm x 610mm) Ricon S VS 200x80 (73.9kN)

3 10.75” x 24” 1 x Megant 430 16,6201bs 1.5hrs
(273mm x 610mm) (73.9kN)



Connection Fire Protection

SOUTHWEST RESEARCH INSTITUTE
Softwood Lumber Board —————— e e
Glulam Connection Fire Test “&w

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

Full Report Available at: Comarivg 2 P

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

L -
Thermal insulation T

Through-penetrating item with
enough clearance as to not
touch the mass timber

System No, C-AJ-2108
F Batings — 3 asd 3 e [See em 3]
T Ratingi — B, 7 nd 3 Hr {So0 B 3 s 3]
'l'llli"-ﬂil-'l{lﬂh-!,]ﬂlb

L Ratog ot Asdslarn — Lita Than | CFMPG B [San Bem &
Fire stopping provided ST e R
around through-penetrating
item, up to an appropriate
depth/thickness to account
for anticipated/calculated

charring of mass timber

Photos: AWC/FPInnovations/Hilti




Penetration Fire Protection

SOUTHWEST RESEARCH INSTITUTE
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FIRE RESISTANCE PERFORMANCE EVALUATION
OF A PENETRATION FIRESTOP SYSTEM TESTED
IN ACCORDANRCE WITH ASTM  ERI4-134,
STANDARD TEST METHOD FOR FIRE TESTS OF
PENETRATION FIRESTOP SYSTEMS

FINAL REPORT
Consisting of 15 Pages

SwRI® Project No, 01.21428.01.001s
Test Date: September 30, 2015
Heport Dated October 12, 2005

Prepared lor:

American Wood Ceuncil
112 Caiociin Circle SE
Leesharg, YA 20175
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FIRE PERFORMANCE OF FIRESTOPS, PENETRATIONS, AND FIRE

DOORS I MASS TIMBER ASSEMBLIES

—

Lindsay Ramger ', Christian Dagenabs ', Conrey Lum’, Tony Thomas'
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Penetration Fire Protection

Inventory of Fire Tested Penetrations in MT Assemblies
£ WoodWorks™

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

WOoOD FRODUCTS COUNCIL

Exposed Side | Penctratin Penctran | Contered - 3 - Stated Test -
CLT Psnel g % Firestopping Sysiem Description F Rating | T Rating Source Testing Lab
Protection Ttim or Dt in Hole Protocal
Mply - i 1. 5* dlamaer ey 15 i dismeter bole. Minersl wool wes ins 1slled (o the |in. annolar space around he d s cab) e 1o atonsl depth ol q1|1:uu|11.|du|5 2 - %indin. The i OShews ICANULES11S 5 ]ﬂlﬂ‘lu‘\i.
(THmm 3 47") data cahle bunch renumin ing |in. smnularspace (o the lop of the mingral wool 1o the top of the TNoar ws cnh Iy wias Tillesd with Hilni F5-Omne Max ool king March ¥, 24 |6
ply i T copperpipe P em— A5 in diameter hole. 1% pe wrap vwas installed sound the copper pipe 10 J.hl'l.i| depth of J|1|1.I\IIII1111|.'|_\ 2 = 5/bdin The reosining |in. sinulsr sp sce [ Bt WA CANULE §114 1 I e ok
(TEmm3I A7) slaring ol the 1op ol the mineral wool 10 the lap of the Noor ssembly was (illed wath Hily FS-One Max canlking March 360, 20 16
Raply Wi 25" t.'.ﬁuj Al Catarid 4.92 n ddameier hole Il|I'|L' vrsp was (nsislled sound the s chedule 40 Mpe i .a|ulal Jqﬂh -.||J.[|||!-.|l|!r1.|du|_|. 2 =5/bdin Thenemsiming |in. snulsy i NA CANUILE §1158 18 It ek
(THmm 3 47 ") pipe space slanting o the top of the pipe weap to the top of L he Noos s anb ly was i led wdth Hilu F5One Max caulking March 0. 24 16
Fply = = g B35 in dismet ey hole Minensl wool was inaisl led in the 1in. snnul e s pace sround the cst iron pipeio alols] depth ol spproximst ey 2 - 56din, The 3 T . | bert
Nane 6" el | Uenlered | b NA CANLULC 8118 26
{(TRmm Y 47%) n et it il e et ing 140 snnulir space o tetdng st the top of the pipe weap to the top ol the Noor sssanmbly was 0] led with Hilid F5- One Max coulk ing o I I Mach ¥, 2016
1l Hilué om drap n W™ dimvgter hole. Minersl wool was imstalled in the | = Pdin. snnyl s s psoe sround the drop -in dev ioe 1o s 1ods] depth ol approx imately 1 - Tibdin (rten ok
. n
i I.I:“_‘ . b ny device Syslem Uen teved e the remaining 1in_ snngle space lrom the 1op of the minersl voal 1othelap od gealthe 9 - 1iadin. hole in the ULT was {10l ed vty Hhilii FS-One 1 hous .78 howr JCANLLC 8118 e WMarcl ;“ ST
THmm ol | e 246
N Fr B-204 9 Max caulking
S.ply OLT ) M | 4% diamseter Conared 1.5 dismener hole. Mineral wool was inatalled inthe | in, sy le space sroun d thedaa cabla 102 1018l depth of approximaely 4 - 5732 1n, The o 1.8 hans [CANULC 8108 1% Inten ek
{18 o 5. 16™) divtacable Buiich renasning lin. snularspace from the lop of the mineral wool tothe lop of the Nowr ss emb Iy weas [illesd wath Hiltd P50 Max ool kin g Maich 30, 20 16
Saply CLT A5 in dlameer hole. P pe wisp e inslalled sound the copper pipe 1o & lodal depth ol approximately 4 - 502 ja, The remsining 1n. anng) & space Inten ok
3 Nane 2% | Uentered X H 2 he A CANLULC 5118 26
{131 nam 5.16%) - i e sl artin g o the top of the minersl wool to the lop of the Nloor ssembly was filled with Hilti FSOne Max coulking 3 I ; March 3, 2016
S-ply CLY Wi 25" sched 40 Casiisid 4,92 in diameter hole. Pipe waap was installed mound the a.\.’hn.'dulu 4 pipe 10 .J1\.I1.'I] depth of approximaely 4 - 5732 in. The remaining lin., annul g o U 5how lCANULC 81158 1 Intenek
A1 o 516" pipe space alan ing 8 the lop ol the pipe wrap 1o the top of The [ood s o |y was 15 ]ed u1:|l|H.l]'||]'.\-1h|-rhln.uml1mp March 3, 20 16
S-ply CLT .35 in dimnwt oy hale Mlinersl wiod ] was inatsl lad inthe 1o, sonyl dr & pece sroiingd the casd jrmon pipe o s lolsl deplh of ok imaely 4 - 532 in. Th Intenok
o = Nane * casl iron pipe Centened S e 2 : s i PR TS e W o “1 2 houns NA.  |CANULCS108 2 g
{131 nam 5.16%) et ing 140 s ulis space § tsting st the top of the pipe veap to the top ol the Noor sssembly was 0] lad with Hilnl F5- One Mok coulk ing Mach 3, 20 16
Sonly CLT Hilui # in drop in 01" dimmeterhole. Mineral wool was imstalled in the | = Pin. snnul e s pace around the drog -in device 1o 2 1olal depth ol ap prox imaiely | - 7o din i
. n
11 Py 516 o T device Sysiem Uenlaved and the remaining |in. snngla space Froan the 1op of the mineral vool 1o thelop ad gealthe9- Ji6din, hole in the CLT was {11l ed vtk Hilti FS-Ong 2 hawirs 1.5 hovgrs JOCANULLC 5118 26 stk ;“ ST
3 ] ¢ QMile
et Mo =204 9 Max canlk ing e
4. 2] indismeter with a 3/'4 in plywood red weer MNush with the lop ol the sl sh reducing the opening 10 2 28 in. Twe wraps ol HlWCPaa 8- W5/ ]-34"
Firestop wrap stnp & o localions with a 3 gsuge stee] 8 leeve which extend ol lroo the lop althe sl ah 1o | 9o below the slah . The lirsl location was
Sply i 1 * noannal MY ey Wi lh Uhe bottomoibe wrap siop Clush with th e bonom of the stee] sleeve and the second was with the bottam of the wrap ainp 3 n. (romibe hotlom » hakii P, ASTM BN 14 24 LAY | | alhviss s s

{1 T8 b BT 5%)

pipe

of the slab . The void between 1 he s teel aloeve and The CLT and between the stee] sleeve and pipe al the lop v {illed with Roxu | Sa e myinersl woal
leaving @ %4 in deep void @ thetop of the sssemb Iy, Hilti FS-Ome My Intumescent Finestop Seslon ) wis applied 10 adepth of 34 in-on the 1op of the
msambly betvoen the plywood snd sicel s leey e s well s the steel sleeve and pipe

March 3, 2017




¥y WoodWorks

WOOD FRODGUCTS COUNTIL

Tall Wood Buildings in the 2021 IBC
Up to 18 Stones of Mass Timber
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WoodWorks Tall Wood Desig 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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Demonstrating Fire-Resistance Ratings for
Mass Timber Elements in Tall Wood Structures
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Shaft Wall Requirements
in Tall Mass Timber Buildings
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Shaft Enclosure Requirements
in the 2021 IBC
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Shaft Enclosure Design in Tall Timber
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What is the current status of tall mass timber buildings in the
building code?

Status as of January 1, 2020:

The first of two groups of proposed code changes regarding tall mass =
timber bulldings hai been approved for the 2021 International i
Building Code (IBC). The review and voting proceis for the secand
group of changes i underway and will be completed in the fall of
2019, Oregon has preemptively approved the first group of changes
through a Statewide Alternative Method, allowing tall wood
bulldings today, and Washington will formalize similar prescriptive
allowances in early July. Cther jurisdictions are considering tall wood
builkdings through Alternate Methods and Materiaks Requests andior
allowing design teamd to look ahead to the already-approved tall
mass timber code language of the 2021 IBL, even though that version
of the code has yet to be adopted in their jurisdiction.

Fallowing s a more detailed summany of where things stand and
hiow wee arrived at this point

The 1BC & the model bullding code adopted in whole andior with local amendments by most staties and jurisdictions in the US, R
Is updated every three years to reflect advancements in products and technology while giving time to ensune that new additions
provide adequate fire and life safety and structural performance and are fully vetted through a hearing, public comment and
voting process. The current version is the 2018 [BC, and the 2021 IBC will be published in the fall of 2020,

In 2015, the baard of the International Code Councll (MC), develaper of the IBC, éreated the Ad Hoo Committes on Tall Waod
Bulldings (AHC-TWE) 1o st the dwcience behind mass timber high-rises and, if appropriate, propose changes to the code, After
comiderable review, the committes propoted two groups of changet—Group A and Group B—which are being reviewed and
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Tall Timber Code Language in 2021 IBC
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