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Course Description

Mass timber is often attached to the stigma of being more expensive than other building materials.
Because of this, some people assume it only makes sense for one-off projects where innovation is
celebrated but repeatability is not. Is this true, or do its other benefits result in overall cost
efficiency? If it is true, how can we expect to build the number of new housing units needed across
our country in a sustainable and affordable manner? Typical multi-family housing developments are
in the range of 4-6 stories, often utilizing podium or pedestal construction with 1-2 stories of steel
and concrete topped with 3-5 stories of light wood framing. Beyond these heights, building codes
have historically required steel or concrete framing and, to justify the added costs of these
materials, projects often go much taller. This has created a critical gap in housing developments in
the range of 6-12 stories. Can mass timber multi-family projects make financial sense in the 4-6
story range, used in conjunction with light wood-frame systems? What new opportunities will the
2021 International Building Code create for mass timber housing in the 6-18 story range? This

presentation will answer these questions and much more.



Learning Objectives

1. Evaluate the code opportunities for mass timber structures in residential mid-rise
projects.

2. 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.

3. Review code requirements unigue to hybrid mass timber and light-frame housing
projects, and emphasize solutions for criteria such as construction type, fire-
resistance ratings and acoustics design.

4. Highlight the unique benefits of using exposed mass timber in taller multi-family
buildings.



Course Description

Noise control in buildings such as apartments, schools, and offices plays an
important role in tenant satisfaction. Selecting an effective wall or
floor/ceiling assembly is important—and necessary for proper design—but
it’s just one of several considerations. Covering both light wood-frame and
mass timber structures, this presentation will provide a top to bottom
approach to achieving sound acoustical performance. Topics will include
code requirements and owner expectations, tested assemblies vs.
calculated performance, exterior noise, interior noise reverberation,
structural and fire-resistance related components, detailing to avoid
flanking paths, and installation best practices.



Learning Objectives

1. Consider code requirements for acoustical performance of building
spaces compared to common owner expectations in occupancies
such as multi-family.

2. Highlight best practice details to avoid noise flanking paths.

3. Explore options for minimizing exterior noise and interior
reverberation issues in wood buildings including schools and offices.

4. Discuss the difference between acoustical performance of light-frame
wood and mass timber assemblies and highlight successful acoustical
design approaches for each.



Is Mlass Timber a Good Fit for Your
Multi-Family Project?

Ascent, Milwaukee, WI
Source: Korb & Associates Architects




Current State of Mass Timber Projects

As of June 2023, in the US, 1,860 multi-family, commercial, or institutional projects have
been constructed with, or are in design with, mass timber.

Stage
@ . . B Construction Started / Built
B In Design

Scan this code or use the
url to find the map and
more details online.
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Of these 1,860 projects:
555 are Multi-Family: (30%)



It’s NOT One Size Fits All:

Of these 555 Mass Timber Multi-Family Projects:
335 are 1-5 Stories (60%)
186 are 6-12 Stories (34%)

34 are 13+ Stories (6%)






Multi-Housing Typologies

MT Floors & Roofs on MT Floors & Roofs on MT Floors & Roofs on
LWF Bearing Walls Post & Beam Framing MT Bearing Walls

ers

Credit: KL&A Engineers & Build Credit: Grey Organschi Architecture and Spiritos Properties



EVOLUTION

/ INCREMENTAL CHANGE
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HYBRID LIGHT-FRAME + MASS TIMBER




CONDOS AT LOST RABBIT, MS

Lost Rabbit, MS
Credit: Everett Consulting Group
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POST, BEAM + PLATE



360 WYTHE AVENUE, BROOKLYN, NY

Credit: Flank



MASS TIMBER BEARING WALLS



Roxbury, MA
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Credit: John Klein, Generate Architecture



Left: 69 A Street, Boston, MA Credit: Greg Folkins
Above: Timber Lofts, Milwaukee, WI
Credit: ADX Creative and Engberg Anderson Architects

VERTICAL ADDITIONS AND ADAPTIVE REUSE



TIMBER LOFTS
MILWAUKEE, WI

Source: ADX Creative and Engberg Anderson Architects

“Mass timber shaved 20% off our

construction schedule. It's a
renewable resource and also
creates that warm look. ”

Source: Think Wood






Construction Types

When does the code allow mass
timber to be used in low- and mid-
rise multi-family projects?

IBC defines mass timber systems in
IBC Chapter 2 and notes their
acceptance and manufacturing
standards in IBC Chapter 23

Permitted anywhere that combustible
materials and heavy timber are
allowed, plus more

I BC.
A Mo of tha Infirvatonal Conde Farmaly

INTERNATIONAL
BUILDING CODE"




Construction Types

IBC defines 5 construction types: |, II, Ill, IV, V
A building must be classified as one of these

Construction Types | & II:
All elements required to be non-combustible materials

However, there are exceptions including several for mass timber



Construction Types

Where does the code allow MT to be

used?

« Type lll: Interior elements (floors,
roofs, partitions/shafts) and exterior
walls if FRT
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Construction Types

Where does the code allow MT to be used?

« Type IV: Any exposed interior elements & roofs, must meet
min. sizes; exterior walls if CLT or FRT. Concealed space
limitations (varies by code version)
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Construction Types

Type IV concealed spaces

Until 2021 IBC, Type IV-HT provisions prohibited concealed spaces

/_- TRG(FLOOR) T&G FLANK FLOOR CR ROOFZ
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Credit: IBC



Construction Types

Type IV concealed space options within 2021 IBC

Option 1:

Sprinklers in concealed spaces

Dropped ceiling




Construction Types

Type IV concealed space options within 2021 IBC

Option 2:

I T1T TT TT 77T 71T TT 71 T T TT TT TT 7T TT TT TT TT TT TT TT

I —
—
Noncombustible insulation UO S‘)UQUOM m

Dropped ceiling



Construction Types

Type IV concealed space options within 2021 IBC

Option 3:

5/8" Type X gypsum on all mass timber

I TT TT TT 7T 717 TT TT T T 7T TT TT7 TT TT TT7 TT7 TT TT TT TT

surfaces within concealed space

Dropped ceiling




Concealed spaces solutions paper

Construction Types

Concealed Spaces in Mass Timber
and Heavy Timber Structures

Concealed spaces, such os those created by a dropped
cailing in a flececeiling assembly or by a stud wall assembly,
v nigue requiremants in the Imemational Building
Coda (IHC) 1 addrass tha potential of firs spraad n non-
vigible areas of & Building, Section TI8 of the 2018 IBC
Inchudes prescriptive requinements for protection andior
compasimentalization of concealed spaces through the wse
of draft stapping, fire blacking, spnklers and other means.
For information on these requiremants, e the WoooWorks
Q&A, Are sprinklers required in concealed spoces such o
Foer and rocf covilfes in multh-fomily woeod-frome bulfdings?'

For mass timber buliding elements, the cholce of
CONSUCon type Can havve ﬁiiql‘.ﬂ'bf.ﬂﬂl Inpact o concaabsd
space rtqu.remems. Because mass timber products such as
cress-laminated limbsor [CLT) are prescriplively recegnized
Faf Type IV construction, thars i 5 COMMon MEperception
that exposed mass timber hullﬂlﬂyl!ll‘l’ﬁl!ﬂlﬁ-tﬂ"ﬂm be used
of expesed in other construction types. This is not the case.

In addition 1o Type IV bulldings, structural mass timber
lemants —including CLT, glue-laminated timber {ghulam],
mail-laminated tmber (NLT) Struciesl compoaine lumber (SCLL
and tangus-and-groas (TLGE) dacking—rcan b utlized and
expiEed in the ROllcwWing ConStruction types, whehes of nat

a fire-resistance rating is requined:

« Type il = Floars, ronfs and interiar walls may be any materal
permétied by code. including mass timber. exterios walls are

reguined L be noncombustibhe of fire redardan-treated wosd,

« Type V - Floors, roofs, inberiar walls and exterios walls
{la, the entive sbructure) may be consirecied of mass limbber

« Types | and |l - Mass imder may be used in select
circumstances such as reof construction —including the
peimary frame in the 202118C—in Types I-B, A or B-8:
exterdor columns and arches when 20 feet or more of
harizantal separation is provided; and balcanies, canoples
and similar projections.

HPA Archisetine

The John W. Olver Design Building at UMass
Amherst includes exposed wood structure

in some areas and dropped ceilings in others.
Architect: Leers Weinzapfel Associates

https://www.woodworks.org/wp-content/uploads/wood _solution paper-
Concealed Spaces Timber_ Structures.pdf




Construction Types

Where does the code allow MT to be used?
« Type V: All interior elements, roofs & exterior walls

Image: Christian Columbres Photograp{




PRESCRIPTIVE BUILDING CODES
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EVOLUTION

INCREMENTAL CHANGE

REVOLUTION
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12 tall wood projects already under construction or built. A T ALL

OODWORKS
9 Carbon 12 9 Ascent Q@ 11E Lenox ) WOODWORKS
Portland, OR Milwaukee, W Boston, MA i
8 stories mass timber 25 stories — 19 mass timber 7 stories mass timber -
=20 in-design taII wood
9 o Fi prOJects
Heartwood @ Bakers Place 80 M Street | 9 U4 IR i
Seattle, WA Madison, WI Washington DC Wi construction or completed
8 stories mass timber 15 stories — 12 mass timber 10 stories — 3-story mass I 4 ‘
timber vertical addition
9 Minnesota Places 9 INTRO 9 Apex Plaza 9 Bunker Hill Housing
Portland, OR Cleveland, OH ] Boston. MA
8 stories — 7 mass timber 9 stories — 8 mass timber Charlottesville, VA ostor, .
8 stories — 6 mass timber 6 stories mass timber
9 TimberView
Portland, OR W 9 ~ Q
8 stories mass timber () Q
Q)
( )
9 1510 Webster o 5 — WoodWorKks is
Oakland, CA .
18 stories — 16 mass timber @ () supportlng 214

tall wood projects



CARBON 12, PORTLAND, OR

Credit: Baumberger Studio/PATH Architecture






ASCENT, MILWAUKEE

Photo: Korb & Associates Architects |
- | Architect: Korb & Associates Architects




ASCENT, MILWAUKEE

19 TIMBER OVER 6 PODIUM, 284 FT

Photo: Korb & Associates Architects | Architect: Korb & Associates Architects




11 E LENOX, BOSTON, MA 7 STORIES

70 FT
i i Passive House
iy Multi-Family

?EF" _.:\_-r;,.:

'...---
wCredit: H + O Structural Engineeringh 1;11’
i .-is



PRESCRIPTIVE BUILDING CODES

Office — 270 ft. _
Assembly _ (18 stories)
Residential —
Office
— 180 ft.
Mercantile Assembly : (12 stories)
(12 stories) — Residential —|
Office —851t. _
Mercantile (9 stories) — (9 stories)
(8 stories) — Residential —
(8 stories)
Assembly —
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C |




9 STORIES

BUILDING HEIGHT 85'
ALLOWABLE BUILDING AREA 405,000 SF
AVERAGE AREA PER STORY 45,000 SF

TYPE IV-C

Credit: Susan Jones, atelierjones

Photos: Baumberger Studio/PATH
Architecture/Marcus Kauffman
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TYPE IV-C

Credit: Susan Jones, atelierjones

Type IV-C Height and Area Limits

Occupancy | # of Area per Building
Stories Story Area

85 ft 56,250 SF 168,750 SF
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 76,875SF 230,625 SF

Areas exclude potential frontage increase

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

Type IV-C area = 1.25 * Type IV-HT area
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9 STORIES
BUILDING HEIGHT 85’

ALLOWABLE BUILDING AREA 405,000 SF
AVERAGE AREA PER STORY 45,000 SF

TYPE IV-C

Credit: Susan Jones, atelierjones

Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be
exposed

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

Credit: Kaiser+Path, Ema Peter
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12 STORIES

BUILDING HEIGHT 180 FT
ALLOWABLE BUILDING AREA 648,000 SF
AVERAGE AREA PER STORY  54,000SF

TYPE IV-B

Credit: Susan Jones, atelierjones

[ [

111 55
T

Credit: LEVER Architecture |



Type IV-B Height and Area Limits

IV-B
Occupancy | # of Area per Building
Stories Story Area
iﬁ= ==:=_"= :ii‘* 180 ft 90,000 SF 270,000 SF
—iﬁ e — h =
e - B 12 180 ft 216,000 SF 648,000 SF
REmET
—:‘l%=-‘rl_j"l:rr— M 8 180 ft 123,000 SF 369,000 SF
amEmE
_a--_=._.g R-2 12 180 ft 123,000 SF 369,000 SF
- il W — -
j===_ - Areas exclude potential frontage increase
-P""_ - .
In most cases, Type IV-B height & story
u allowances = Type I-B height & story
AVERAGE AREA PERSTORY 54.0008F allowances
— JTYPE 'tVIfB_ Type IV-B area = 2 * Type IV-HT area
reait: susan Jones, atelierjones



Type IV-B Protection vs. Exposed
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NC protection on all surfaces of Mass
ALLOWABLE BULDNG ATEA 04800 Sr Timber except limited exposed areas
TYPE IV-B ~20% of Ceiling or ~40% of Wall can be exposed

Credit: Susan Jones, atelierjones

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 g
in dwelling unit or fire area, or

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




Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

= o | 800 SF dwelling unit
LI s * U__= (800 SF)*(0.20) = 160 SF
L e Wy |+ U, =(800 SF)*(0.40) = 320 SF

Bathroom

18803

oSt

—— * Could expose 160 SF of MT ceiling,
1 OR 320 SF of MT Wall, OR

* |f desire to expose 100 SF of MT
sl A ceiling in Living Room, determine

max. area of MT walls that can be
- ppe - exposed

Credit: AWC




Type IV-B Protection vs. Exposed

IV-B

Design Example: Mixing unprotected MT walls & ceilings
S | U/, + (U /U,,) < 1.0

| EERE (100/160) + (U,,,/320) < 1.0
r— e | U,, =120 SF

:  Can expose 120 SF of MT walls in
| dwelling unit in combination
Living room H Bedroom With eXPOSing 100 SF Of MT
ceiling

Credit: AWC









18 STORIES

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

TYPE IV-A

Credit: Susan Jones, atelierjones

Photos: Structurlam, naturally:wood,
Fast + Epp



Type IV-A Height and Area Limits

IV-A
e O iy ¢ Occupancy | # of Area per Building
= e e -=='”'" - Stories Story Area
e . -
_:}_:'-"',-,E==#;:E 270 ft 135,000 SF 405,000 SF
jr:"rrﬂ--mn-r-r
{1 T B 18 270 ft 324,000 SF 972,000 SF
jﬁEEEﬂﬂ:E M 12 270 ft 184,500 SF 553,500 SF
: -
o —— R-2 18 270ft  184,500SF 553,500 SF
j ====-..= = ;__: : Areas exclude potential frontage increase
- In most cases, Type IV-A height & story
allowances = 1.5 * Type I-B height &
i o s T story allowances
TYPE IV-A Type IV-A area = 3 * Type IV-HT area

Credit: Susan Jones, atelierjones



IV-A Type IV-A Protection vs. Exposed
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18 STORIES
BUILDING HEIGHT 270

ALLOWABLE BUILDING AREA 972,000 SF 100% Nc protection on aII Surfaces Of

AVERAGE AREA PER STORY 54 000SF

TYPE IV-A Mass Timber

Credit: Susan Jones, atelierjones

Credit: Acton Ostry Architects, Fast + Epp
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2024 IBC Changes

i3 37

i ‘.n.d.ar"'1" ane

RISE Tests, 2020
Photo: RISE



e KEY DESIGN CONSIDERATIONS

INTRO, Cleveland, O Credrg ;Hg'rp_c:)'r""ﬁé_;_-{_._fi-eal"Estate Advisors




MEP Layout & Integration

Key considerations:

Level of exposure desired

Floor to floor, structure depth & desired
head height

Building occupancy and configuration (i.e.
central core vs. double loaded corridor)
Grid layout and beam orientations
Need for future tenant reconfiguration
Impact on fire & structural design:
concealed spaces, penetrations




MEP SYSTEMS, ROUTING, INTEGRATION

Integrated Mechanical Systems Design, Pre-Fabricated Panell red Envelope
Coordinated with the Timber STructuns Assambly for High-Cuality Construction
and Thermal Performance

Low-Flush and Law-Flow Watar Al-LED Lignting to improve Lighting Exposed Timbar as a Matorisl in tho
Fiatires 1o Comarve Pelable Water Energy Effichency and Provide Living Space Supports a Biophilc

Opportunily for Clreadian hiting n Approsch, Acts as Thermal Mass,
n Regulate &ir Molsture Content,
and Infuencs Tharmal Sensatson

Dptimibed Window-Wall Ralio|
1o Pravide Daylight and Views)
Without Compramising Thermal
Comfort and Ensrgy Costs)

Credit: John Klein, Generate Architecture



Fire Design of MT

ral capacity

— P

bC

LT structu

Original CLT depth

Credit: David Barber, ARUP



Key Early Design Decisions

Construction type influences FRR

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
TYPEI TYPE I TYPE I TYPE IV TYPEV
BUILDING ELEMENT
A A B HT A B
Primary structural frame! (see Section 202) 3 g
Bearing walls
Exterior® ! 3 2
Interior 3 ~a
Nonbearing walls and partitions
Exterior
Nonbearing walls and partiti e
Ullxluefilc::‘lf walls and partitions 0 0 St
60246
Floor construction and associated secondary members | 0 HT | 0
(see Section 202)
Roo 01str}lct1011 and associated secondary members [be 0 HT e 0

Source: 2018 IBC



Key Early Design Decisions

Construction type influences FRR

TABLE 601

FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS
TYPEW | TYPE IV

BUILDING ELEMENT
& B c HT
; e 0

Primary structural frame’ (see Section 202)

Bearmg walls
Exterior*!

Intenor
Nonbearing walls and partinons
Extenor
See
Section
2304.11.2

Nonbeanng walls and partitons
Interior® 9 " L “

Floor construction and associated secondary

structural members (see Section 202)

Roof construction and associated secondary .

structural members (see Section 202) - - _
Source: 2021 IBC




Key Early Design Decisions

TEST REPORT

American Wood Councll

Construction type influences FRR

Glanclard blathosy ol
Fire Tawts of Buliding Conssruction and Materisls

* Type IV-HT Construction (minimum sizes) x% oo
 Other than type IV-HT: Demonstrated fire resistance | — ==

Method of demonstrating FRR (calculations or testing)
can impact member sizing

BUILDING CODE’




Key Early Design Decisions

Which Method of Demonstrating FRR of MT is Being Used?
1. Calculations in Accordance with IBC 722 = NDS Chapter 16
2. Tests in Accordance with ASTM E119

Unexposed surface

Ly - B35 Solid wood with Char zone
. full strength
Credit: Urban One
Fire exposed surface



FRR Design of MT

FIRE DESIGN
OF WOOD
MEMBERS

181 Cemersl 15

161 Desiga Procedures for Expesed
Waod Members

Tably P21 Effective Char Hav sd S Lapsr
Thirkmmus far £, = L8 000 e 130

T T R e e e e —

Matienal Design Specifcation” for Weod Consiruction
2015 EDITION 4
4

Credit: FPInnovations

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 Br=1.5in./hr.)
Required Effective Char Depths, a..,
Fire (in.)
Endurance lamination thicknesses, hw. (in.)
(hr.)

5/8 |3/4| 7/8 | 1 |1-1/4| 1-3/8 |1-1/2|1-3/4| 2

1-Hour 22 122|121 120|201 19 |18 |18 ] 1B
1'2-Hour 34 132131 |30|29) 28 |28 | 28| 26
2-Hour 44 143 | 41 (40|39 | 38 |36 |36 36




FRR Design of MT

Table 16.2.1A Char Depth and Effective Char

Nominal char rate of 1.5"/HR is Depth (for fa = 1.5 In./hr.)
recognized in NDS. Effective char Char Effective Char
depth calculated to account for Bequired.lire | Depin, Depth,
. . ] Resistance R Aeqr
duration, structural reduction in (hr.) (in.) (in.)
|-Hour 1.5 1.8
heat-affected zone b ) )
2-Hour 2.6 3.2

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

Required Effective Char Depths, a.,.,
Fire (in.)

Endurance lamination thicknesses, hu. (in.)
(hr.)

5/8 134 7/8 | 1 |1-1/4| 1-3/8 |1-1/2|1-3/4| 2

1-Hour 22 |22 21 |20|20)| 19 |18 | 18] 18
1%-Hour 34 |32 31 (3029 | 28 | 28 | 28| 26
2-Hour 44 143 | 41 (40| 39| 38 |36 |36 | 36




FRR Design of MT

Two structural capacity checks performed:
1. On entire cross section neglecting fire effects
2. On post-fire remaining section, with stress

increases

Char layer
Char base

Pyrolysis zone
Pyrolysis zone base
Normal wood

Credit: Forest Products Laboratory

LS Tl o

= B, 10813 Solid Sawn, Glulam, SCL

ch ar

aChdl - Idm ldm +Bl( ( lam g;))onalB CLT

a, =1.2a,,, Effective Char Depth



Key Early Design Decisions

Flre-ReS|stance Ratings (FRR)
Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour
FRR

« 5-ply CLT/ 2x6 NLT & DLT panels can usually achieve a 1- or 2-
hour FRR

« Construction Type | FRR | Member Size | Grid (or re-arrange that
process but follow how one impacts the others)

Panel Example Floor Span Ranges
3-ply CLT (4-1/8" thick) Up to 12 ft
S-ply CLT (6-7/8" thick) 14to 17 ft
7-ply CLT (9-5/8") 17 to 21 ft
2x4 NLT Up to 12 ft
2x6 NLT 10to 17 ft
2x8 NLT 14to21ft
5" MPP 10to 15 ft




FRR Design of MT
WoodWorks Inventory of Fire Tested MT Assemblies

¥y WoodWorks

WOOD FRODULTS COUNCR

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

(LT Grade Panel Connecion in Fire Revistanoe
CL . i i ol vl bom tim S| Tmsting Lab
LLERs Mt ar Major 3 Minar Grade e Teat FlsrTeapn Land. Fanag Achievad (Hours) i e
Sply CLT SHFF 1650 b | SEMSR M o
4 L . 2 : " 3 E N A RO
(AR 8} ond e < SPF 83 layem | Type X gypoum Hali-lap Nane Tt M Cupaciy | FiTe 1y NRC Fire Laborstory
“0‘3;?:'1['1; g Strwcturlam SHF 1 w2 x SPF o1 m2 I by 35" Type X gypoum Half-Lap Bt 48 “:::f ity ! I {Tea 5y NRC Fire Laboratory
3 BERT T4 apai
Sply CLT Loaaded NRC F ahoral
s i Wond ic B Moms Topside Spline 3 saggared layen of | 72° cament bousds . ) ] ] Bg Liktwaiag)
(17 Samam & 57 5%) Sou Mamsl act wrs March 2006
. U layamal 308 Type Xgyposm and B
Sply CLT Loaked, NRC Fire Laborato
|I'.‘S:m::&_l?$‘h Nondi E channgls and farring strips with 3 5% Topaide Spline 2 staggered layers of 12" comsni boands PR p— 2 L] Moy 2014 B
B oalaseh -
Sply CLT 2 ! Vi inprogrictay gyperas over Muoiea Redscad :
Mo El Mo T du Spling L5 3 UL
(17 Smam & £75% ordic i e soustical mat 508 Mamant Cspactiy L
Sply CLY " - Vdin propristay gypomie over Maxxos Rad mced :
s 3 4] 1K 3w rimeal Topiads 5pl \ 2 4 L.
(17 Sanam & 8T 5" ) Nordic e - Ay . oussal mal of propd tary sound bosd 56 Menial Capacliy uL
= Vhiyper 357 Type X Giyp under RembontChanmel
o bl Nordic i wder 739 b with 12" Mineesl Woal Half-dap None Laaded. 3 1 ik
(17 5mm e 8757y imrain S Sov Manul st at 24/2012
Sly OLT E1MS . 1=1/2" Manon Oy p-Giedt o 2000 o o Makion Loabed, r
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FRR Design of MT

£ WoodWorks

‘WOOD FRODUCTS COUNCIL

Fire-Resistive Design

of Mass Timber Members

Coda Applications, Construction Types and Fira Ratings

REREIACLIE PE ST » SAOD TRCTRICE DOBCET « WEOSNEET
ScomEmnaman. P P S« Semo TeconicE DRI « WOGWONS

For many'yesrs, axpossd Baavy timbar framing clemants
have bagn pemmRted in U5, DuBdngs dud 1o theer inharont
Tirg-resistance propertes. Tha predictabelty of wood's char
rata has boon well-ostabishod for decadas and has long boen
recagrized in buldng codos and standards.

Tday, one of the sxciting trends in buiding design is the
Qg Use of Mass B bal—i e, 1pe 0kl wood Danal
prodecs such o8 croas-limingted tmbes ICLT) snd nal-
Laminatad timber INLT)—for floor, wall and roaf construcsan
Lika heawy timber, mass timbar products have inheront
fira resistance that alows them to bs left sxposed and st
achisva a fire-resistance rating. Because of thoir strangth
and dimanzional stabdty, thass products alzo offer 3 low-
carbon aleimative 1 steal. conciate, and masonry faf My
applcatons. It i this combination of exposed structura and
strengih that devalopam and designars acroes the cousiny

e levaraging 1o craata innovative desigrs with a warm
il Madarn Jesthatic, of tan 1or Drosacts that go beyond
radnional romme of wood design.

This papar has bean written b support architects and
angnars axploring tha usa of mass trbar for commarcial
s mudti-family conginueson It fosuses on how 1o mast
Fira=PaStstancd (equiramants in thi bntmationsl Bullsng
Coda (18C), including caleutation and teeting-based maethods,
Unlgss otherwisa notsd, olerancos fafed 10 the 2018 IBC

Mass Timber & Construction Type
Balors demonstrating firs-resistanca ratings of sxposed
Taa3 mbor Samaras, (1S |mportant i undarstand under
wihal cirtumstances the code currently dllows the use of
frass timber in commercal and muRi-family construction.

A buikding"s assignad constructon typa is
thé mgin indicator of whare 3nd whan all
Wil SyStedms can ba usad 1BC Soction B02
dednes ive main opions (Type | thicegh' V)
wiith zll but Typa IV hawving subcatagories A
2 B. Tynos 11l and V pormit the usa of wood
framing throughout much of the structura and
both ara uzed wdensively for modem mass
tiebor buldngs.

Thpe HHIBC 602.3) - Timbser shamants a0
0 e iy MRS, FOOTS and nonor wols.
Fire-ratardard-reated wood (FRTWI framing
s parmitted in sxterior walls with a fire-
resistanas rating of 2 houm or loss.
Thpe V 1BC G025 - Timber slamants can
b e thiroughout the Structung. nduding
floces, roofs and bodh intarior and setaricr
walls

Tipe IV {IBC 602.4) - Commoniy redarred 1o
a8 Haavy Timbar” consructon, this opticn

Mass Timber Fire Design Resource

Code compliance options for
demonstrating FRR
Free download at woodworks.org






Noise Acoustics Sound Poliution

Whatever you call it, it all comes down to one thing:
Occupant Comfort



“Unnecessary noise is the

cruelest absence of care.”
—Florence Nightingale



Acoustical Design

Types of noise to control: Noise within a space




Acoustical Design

Types of noise to control: Exterior to interior




Acoustical Design

Types of noise to control: Interior to interior

L
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~Photo: Eckert & Eckert Photography ‘GBD Architects




Acoustical Design

Changes in STC Rating ||Changes in Apparent Loudness
+/-1 Almost imperceptible
+/-3 Just perceptible
+/-5 Clearly noticeable
+/-10 Twice (or half) as loud

Very roughly, an STC rating is
the dB reduction from one side
of an assembly to the other

LOUDNESS COMPARISON CHART (dBA)

Common Outdoor Noise Level Common Indoor
Activities (dBA) Activities
f Rock Band
GasLtawn-Mowerat 3-f
Food Blender at 3 ft
Niscal Trirk at RN f at BN mn, Garbage Disposal at 3 fit

Naicv Llrhan Aran Naim
SRS ES SR e Sy \lamnim Clasnar ot 10 #

(Rac |l awn Mawar at 100 [
Narmal Qhaach ot 2 ft

Cammaornial Ar::\a

Hoaw: Traffic ot 200

lLarna Riicinace N ffira

Quiet Urban, Daytime

.Nichwiachar Nlavi Pham

LILG

Theater,
Quiot Qihurhan Nichttims b laraa Confacanca Dhar (Backacand)
s Lihrans
Quist Rural, Nighttime Bedroom at Night,

» Coancart Hall (Rackaranind)

v Rrnadract/ Pacardina. Qhudin

OEEEEEEEREEE

| nwinct Thrachnld of Hiirman Haoaring
SJOWESL EGTICIG CF miuman miCanng

Lowest Threshold of Human Hearing

An increase of 3 dBA is barely perceptible to the human ear.



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 | | L

Airborne

sound o
source ' . Transmission
3

> through wall

"l.\ -

Separating assembly




Acoustical Design

Structure-borne sound: Impact Insulation Class (lIC)

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

Only applies to floor/ceiling assemblies




Airborne Sound Transmission
a0

Acoustical Design

STC/IIC contour shifted until meets
criteria for deviation from actual
tested data, STC/IIC rating is
measured at 500 HZ

Transmission Loss (dB re 20 yPa)

Due to single number rating over a
series of frequencies, can have
assemblies with same STC/IIC — o
one can perform well at a given

frequency while the other doesn’t

Il Octave Band Frequency (Hz)

20

r Cross Laminated Timber - 175 mm, STC 38
Goncrete Slab - 152 mm, STC 51
|mage: Pllteq >+ Nail Laminated Timber - 152 4 mm, STC 24



Acoustical Criteria - IBC 1206

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) for:
* 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
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




Acoustical Criteria

Acoustical Isolation Between Units — Airborne (STC) / Impact (11C)

Class Airborne Sound Floor Ceiling Impact
Designation Isolation (STC) Isolation (lIC)
Entry level 50 50

Market rate 55 55

Luxury 60 60




Acoustical Criteria

LEED has acoustics criteria for specific occupancies:

Schools:

Required

Possible 2 points

LEED BD+C: Schools | v4 - LEED v4
Minimum acoustic performance

LEED BD+C: Healthcare | v4 - LEED v4
Acoustic Performance

Addresses items such as:

» HVAC background noise
» Exterior noise

» Reverberation time

Addresses items such as:
» Speech privacy
» Background noise



Acoustical Detailing

Acoustically tested assemblies vs. calculated performance

Fire Test Fire Rating STC Thickness (in.) - Featured

UL U311 1hr, 52 5-1/4"
Wood Stud (Load-bearing)

Interior Partitions

Sound Test: SA-830702

Gypsum Board - 5/8 in. thick gypsum board applied horizontally or vertically
Resilient Channel -25 ga. furring channels installed horizontally spaced 24 in. OC
Wood Studs -2 in. x 4 in. wood studs spaced max. 16 in. OC

Batts and Blankets -Min. 3 in. thick mineral wool batts or glass fiber insulation
Gypsum Board -5/8 in. thick gypsum board applied horizontally or vertically

16 n 16 in
{408 mm) ’ [406 mem] cl

T AR aoanaae

CAD - REVIT - VIEW ASSEMBLY

Source: USG




Acoustical Detailing

Can | acoustically rate individual components
in an assembly and then add them up for the

system rating?

It depends...

Description STC lc
Carpet & Pad 0 20
3/4" Gypcrete® 7 1
Wood i-joist Fioor 36 33
Resilient Channel 10 8
Total 53 62

|

mXXXSQ XX ?Kxxmm

! SUBFLOOR

; 1/2" PLYWOOD
=—— WOOD JOIST

1/2" TYPE X GYPSUM
/ WALLBOARD (2 LAYERS)

|
|
|
1

|
|
|
1
|
|
=

FIRE EXPOSED SIDE
1/2 inch Type X Gypsum wallboard = 25 minutes
112 inch Type X Gypsum wallboard = 25 minutes
Wood joists = 10 minutes
Combined Assembly Fire Resistance Rating = 60 minutes

Figure 2 Floor/Ceiling Assembly

Source: SBCA Table 18.1.3. Example calculation.



Acoustical Detailing

2018 IBC now allows engineering analysis based on comparisons

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 if field tested, for airborne noise where tested in 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 procedures set forth in ASTM ES0. 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.

1206.2.1 Masonry.
The sound transmission class of concrete masonry and clay masonry assemblies shall be calculated in accordance with TMS 0302 or determined through
testing in accordance with ASTM ES0.

1206.3 Structure-borne sound.

Floor-ceiling assemblies between dwelling units and sleeping units or between a dwelling 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 if 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-ceiling assemblies having

impact insulation class ratings as determined by the test procedures in ASTM E492.




Room Acoustics

How IS SOUND ABSORPTION MEASURED?

The sound absorption coefficient is the decimal fraction of the sound
energy absorbed by the material.

For example, if a material has a
sound absorption coefficient of
0.85, it means that 85 percent of
the sound energy reflected
striking that material is absorbed,
and 15 percent of the sound
energy reflected.

ot

Arena SEagé','Was'H'ihgfon, DC o
Photo: Nic Lehoux, Bing Thom Architects




Room Acoustics

WHAT Is THE NOISE REDUCTION COEFFICIENT (NRC)?

A material’s sound absorbing capabilities often expressed by a single
number NRC (Noise Reduction Coefficient) rating.

NRC is the average of the sound
absorption coefficients measured
at 250, 500, 1000, and 2000 Hz
rounded off to the nearest 0.05.

Materials with an NRC greater L
than 0.40 are usually considered
sound absorbers.

ppet Rise Olivier M



Noise Reduction Coefficients (NRC) for Common Building Materials:

Wood |

Terrazzo

Steel

Sprayed Cellulose Fibers (1" thick on concrete)
"Soundboard” (1/2" thick)
Rubber on Concrete
Polyurethane Foam (1" thick, open cell, reticulated)
Plywood

Plaster

Marble

Linoleum on Concrete
Gypsum

Glass

Fiberglass, 1" Semi-rigid
Cork, wall tiles (1" thick)

Cork, floor tiles (3/4" thick)
Concrete (block), unpainted
Concrete (block), painted
Concrete (smooth), unpainted
Concrete (smooth), painted
Carpet, heavy on foam rubber
Carpet, heavy on concrete
Carpet, indoor-outdoor

Brick, unpainted

Brick, painted

‘[I |

|

||Hllrl

4

[
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Room Acoustics

TOTAL SPACE NOISE ABSORPTION:

To determine how much the sound in a space will decrease with the

addition of sound absorbing materials, the total sabins of absorption for
the space must be calculated.

To calculate this number, multiply
the sound absorption coefficients
of all the different types of
materials in aroom —at a
particular frequency — by the area

of coverage of each material. -
ou g -

L S
Rockport Concert Hall :

Photo: Robert Benson Photography __1:
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Room Acoustics 1) 1
NRC of exposed wood I @
panels like NLT & DLT can | age: NLT Design Guide -
be improved with inset @ @ G
absorbing materials e e e e e Sk ety ety — J9 P&l _vhvry
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Acoustic Square with Wood Fibre (NRC = 0.55-0.65) H u H H

Iil ¢I ﬁ LJ—_'—I ﬁ ﬁ LJ—_‘—I Figure 2.16: Alternating 2x4 and 2x6 lumber

T T e e e e E with and withont sound absorbing material.
Acoustic Square with Wood Fibre & Felt (NRC = 0.75-0.80)  Key

. Concrete topping

!

2. Aconstic mat
4? 4? QLR ﬂlﬁ 4? GJ? $ ‘ 3. Phwood/ OSB

4 .

¥

Acoustic Round (NRC = 0.10-0.25) - NLT

Sound absorbing material




Exterior Noise

Exterior to Interior Noise control
» Not addressed in IBC

» Typically based on proximity to noise sources (airports, highways)
and/or occupancy-based noise sensitivity (schools)

» Need to consider not only acoustical performance of solid wall but also
windows, doors (these are usually the weak links)

» OITC — outdoor-indoor transmission class



Understanding
i Acoustical Detailing .



Acoustical Detailing

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 absorbers

3. Decouple (add air space or disconnect
structure/finish from carrying all the
way through the assembly)







Acoustical Detailing

STC ratings — low to mid 60’s achievable
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Figure 1 - Acoustical Progression in Wood Framed Walls




Llayerwall = 2-layer wall

Acoustical Detailing

Adding Mass: Gypsum Wall Board




Acoustical Detailing

Adding Noise Absorbers: Batt Insulation




Acoustical Detailing

Good Detailing +
Good Installation =
Good Performance
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Acoustical Detailing

Decouple: Resilient channels
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Acoustical Detailing

Good Detailing + Good Installation = Good Performance

Resilient Channel Wall Framing - Avoid | Resilient Channel Wall Framing - Recommended

Open leg should be up on walls
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Acoustical Detailing

My interior, acoustically rated wall also needs to be a shear wall.
Can | add wood structural panels to an acoustically tested wall?

Yes, but placement
is very important!




'l.i.'D
Expert Tips
Adding Wood Structural Panels to Acoustically-Tested
Assemblies

Information for building designers seeking to justify the inclusion of wood structural panels to tested
assemblies, including placement, approaches and additional resources.

Share @3

In many multi-family structures, interior
demising walls that separate dwelling units from
other units or from public spaces are required
to have a minimum level of acoustical
performance (IBC Section 1207). In some cases,
these interior walls are also used as shear walls,
utilizing plywood or OSB on one or both sides
of the wall. Appropriate STC performance for
walls are typically justified through the use of a
tested assembly; however, most tested
assemblies do not include wood structural
panels (WSPs). This post contains information to
help justify its inclusion in these cases.

In the WoodWorks technical paper, Acoustical
Considerations for Mixed-Use Wood-Frame
Buildings, author Steve Thorburn discusses the
impact that WSPs can have on acoustical
performance of walls. Adding shear wall
sheathing to a wall assembly can actually
increase its acoustical performance in certain
circumstances because it adds mass to the

www.woodworks.org/resources i -tested-assemblies



FIGURE 6
Effect of Sheathing Placement on Acoustical Performance (Plan View)
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Acoustical Detailing

Gypsum Wallboard
Baseboard Finish Isolation
Acoustical Sealant

GenieMat PMI 5014142 7014195
- Laminate Flooring

T GenieMat FF06
_\ ' 3/s" Gypsum Concrete C us

UL Assembly
L546, etc.

3/, 0.5.B or T&G Plywood

31/, Insulation

16" Open Web Truss

/5" Resilient Channel

-

~—— 5/" Gypsum Wallboard . .
8 Credit: Pliteq



Acoustical Detailing

Outlet Placement

Electrical Boxes — Avoid

Electrical Boxes — Better

s B |

Electrical Boxes — Recommended

24" minimum separation




Acoustical Detailing

Outlet Placement

OFFSET ELECTRICAL DEVICES

— 2x4 STUDS @ 16" O.C.
STAGGERED ON 2x6 PLATE

BATT INSULATION

GYPSUM WALLBOARD
Credit: CADM Architects

Obvious sound
T leak if outlets
back-to-back

= LE" Negligible sound
if offset 16 in. (400 mm),

1=} with absorption

Figure 7
Sound leak at the electrical outlets (IRC, 2002)

Credit: US CLT Handbook




Acoustical Detailing

Door Placement

Doorway Placement - Avoid Doorway Placement - Better




Acoustical Detailing

Mass Timber Wall
Acoustics: STC

Photo: Lend Lease & Schaefer
e TR, e



Acoustical Detailing

Sound Insulation of Bare CLT Floors and WaIIs

Number of |Thickness (in.) | Wall or Floor
Iayers

3-3/4 to 4-1/2 Wall 32-34
“ 5-1/3 Floor 39 23
“ 5-3/4 Floor 39 24

Measured on field bare CLT wall and floor

N[yl 11 8 Thickness in. Assembly FSTC FIIC
layers type

4-1/8 Wall 28 N.A.

8-1/5 Floor N.A 25-30

Credit: US CLT Handbook




Acoustical Detailing

Design Examples for >50 STC Walls

STC 50:

1and 3 =4-1/2 in. CLT;

2 =1-1/8 in. Mineral wool in the gap

STC 55:

Add 5/8 in. gypsum board directly to both sides

STC 60:

Gypsum boards plus double the thickness of the gap and
mineral wool

STC 58:

1 and 7 =5/8 in. gypsum boards

3and 5=2in. by 3in. wood studs at least 16 in. o.c.
2 and 6 = 2.5 in. mineral wool

4=4-1/2in. CLT Credit: US CLT Handbook



Acoustical Detailing

Design Examples for >45 FSTC Walls

Top view of cross-section Wall detail FSTC

1& 5 =5/8" Gypsum board 46
2 & 4 = Resilient channels at 24” o.c.

3. 5-layer CLT of 7-1/4”

1& 7 = 5/8” Gypsum board 47
2& 6 = Resilient channels at 24” o.c

3& 5 = 3-layer CLT of 3.07”
4 = 1" air gap filled with mineral wool

Credit: US CLT Handbook




Acoustical Detailing

Design Examples for >45 FSTC Walls

Top view of cross-section Wall detail FSTC

47
1 = 3-layer CLT ~ 4-1/8”
2 =1/2” air gap
3 = 2” by 3" wood studs at 16” o.c.
4 = 2-1/2” mineral wool
5= 5/8” gypsum board
50

1 & 9 = 5/8" gypsum board

2& 7 =2"Dby 3" wood studs at 16” o.c.
4 & 6 = 1/2” air gap
5 = 3-layer CLT of 4-1/8”

Credit: US CLT Handbook




Acoustical Detailing

| y

| Light-Frame Wood Floor
2= s Acoustics: STC & 1IC

-
-k



Acoustical Detailing

STC ratings — low to mid 60’s achievable

D GROC LTI

STC 56 STC 62
Figure 1 - Acoustical Progression in Wood Framed Floor / Ceilings




Acoustical Detailing

Dimensional Lumber Acoustical Performance
Construction Detail Description STC | IC | Test Number
clg. wt. 3 * 5/8" SHEE!HUCK Brand Frecooe C Core RAL-IN04-006/TL04-033
S R PP P E P PR EEE PP PP P E T Gypsum Pﬁl‘!ﬂ|_$ Cushioned vinyl floor, SRM-25,
NRIRIRINIRINI! ,ﬂ,f“rf“!,r?ﬂl,’“r! - 2x10" wood joist 16" o.c. 1" LEVELROCK
FUATUR U - RV L | _ Re-1 channel or equivalent 167 o.c.
HDHONCL | [HOOLB0LE | _ 1o iation held up under subfoor by RAL-IN04-007/TL04-034
11%" | lightning clips Engineered wood-laminate floor
— 19/32" T&G wood subfloor SRM-25, 1" LeveLrock

[ * 3/4" Leverrock Brand Floor Underlayment
[ RAL-IN04-005/TL04-032
Campet with SRM-25, 1" LeveLrock

RAL-IN04-009/TL04-067

Ceramic tile with crack-isolation

membrane, SRM-25, 1" LEVELROCK
Floor finish has a RAL-IN04-013/TL04-100

° o o o Cushioned vinyl floor, SRB board

significant impact on

o RAL-IND4-012/T LD4-099

|[e rating Engineered wood-laminate floor,

RAL-IN04-010/TL04-097
Carpet with SRB board
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Acoustical Detailing

Hard Surfoce Finished . .
o 1-1/2* (38 mm) min. approved

f

- e —

e o ————

“=

-

Lightweight concrete topping or other
similar materials can provide improved
acoustical performance, increased
durability

——

Batt Insulation

S == Porcliol Chord Truss
5/8" (16 mm) \/
Gypsum Board Image: Maxxon



Acoustical Detailing

Adding Mass: Concrete or gypsum topping

'

Without concrete topping With concrete topping



Acoustical Detailing

Decouple:

Acoustical mat - typically installed
between subfloor and topping or
flooring. Can use multiple decoupling
layers in sandwich assembly

Image: Pliteq



Acoustical Detailing

Hard Surfoce Finished
Qi i 11/2" (38 mm) approved
\ Maxxor® Underlayment

Start over

Project Details:

Project Type: Multifamily-Condos &)

Assembly: 1-Joist oo

Sound Mat:

Maxxon Underlayment: 1-1/2"

<

3/4* (19 mm)
-7 Tongue and Groove
. a Plywood or OSB S I t
b ‘ Resilient Channel elections:
- - ﬂ:‘é.,/ Project Type: Multifamily-Condos
S Assembly: I-Joist
Batheddofion s Sound Mat: None
/ Maxxon Underlayment: 1-1/2"
Double Layer 5/8" (2 x 16 mm)
Gypsum Board
w/o Acoustical Mat
Sound Ratings in hard surface areas” F-IIC F-STC Typical UL Fire Rated Design Design
Base I-Joist 40-44  43-46 I-Joist L589
With Maxxon Underlayment only 40-45 59-62 * The UL Fire Design listed above is a common design for the specified assembly.
: Maxxon Underlayments are listed in over 100 UL Fire Designs. To request a copy of
With Maxxon Underlayment & (sound mat) n/a n/a

Maxxon's Fire & Sound Manual or for assistance in determining the right UL Design
for vanr nraiact contact vanr Reninnal Renresantativa at (ANNY ISR-7RAAT ar bw

Image: Maxxon



Double Layer 5/8" (2x 16w
Gypsum Board

Hard Surface Finished
11/2" {38 mm) min. approved i ile-
Floor Good T Project Details:
\ / L Project Type:
AcoustiMat 3% HP
4 L7 ma) Assembly:

Double Layer 5/8" (2 x 16 mm)
Gypsum Board

Sound Mat:

Maxxon Underlayment:

3/4* 19 mm|
Tongue and Groove
Phywood or OSB

g e g Selections:
,_;V Project Type:
Assembly:
Sound Mat:

Maxxon Underlayment:

Start over

Multifamily-Condos

|-Joist

<3

Acousti-Mat 3 HP

1-142"

<>

Multifamily-Condos
I-Joist

Acousti-Mat 3 HP
1-1/2"

w/ Acoustical Mat

Sound Ratings in hard surface areas”

Base I-Joist

With Maxxon Underlayment only

Typical UL Fire Rated Design

I-Joist

LS89

* The UL Fire Design listed above Is a comman design for the specified assembly.
Maxxon Underlayments are listed in over 100 UL Fire Designs. To request a copy of
Maxxon's Fire & Sound Manual or for assistance in determining the right UL Design

Frar umiir mrmiast cambasct soe Damianasl Damrasanbakiva sk MOONY ICE_T7097 Ar b

Sound Ratings in hard surface areas”

Base I-Joist

Wwith Maxxon Underlayment only

With Maxxon Underlayment & (sound mat)

Typical UL Fire Rated Design

I-Joist

L589

* The UL Fire Design listed above is a common design for the specified assembly.
Maxxon Underlayments are listed in over 100 UL Fire Designs. To request a copy of

Maxxon's Fire & Sound Manual or for assistance in determining the right UL Design
for vanr nraiact contact vanr Reninnal Renresantativa at (ANNY ISR-7RAAT ar bw

Image: Maxxon



Acoustical Detailing

9. Mass Timberfloor |
| Aeolstics — STC & IC




Main difference between light frame wood floors and
mass timber floors is that mass timber floors are
usually left exposed on ceiling side.

All acoustical products applied on top of assembly
e, P ay g | B



Acoustical Detailing

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

—) ] Add mMass

2. Add noise barriers
— 3. Add decouplers

Finish Floor if Applicable
Concrete/Gypsum Topping

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling




Acoustical Detailing

Concrete Slab: CLT Slab:
6” Thick 6-7/8” Thick
80 PSF +———> 18 PSF

sirc53 +—mm—m—m—m—m—m——————> S57(C41




Acoustical Detailing

Common mass timber floor assembly:
» Finish floor (if applicable)
» Underlayment (if finish floor)

» 1.5” to 3” thick concrete/gypcrete
topping

» Acoustical mat

» WSP (if applicable)

» Mass timber floor panels

Image: AcoustiTECH



Acoustical Detailing

Options without concrete topping:

» Gypsum/cement board (Fermacell,
Permabase, etc.)

» Proprietary products

Images: AcoustiTECH



Mass Timber Acoustics
Table 2: Impact of Direct Applied Ceiling Gypsum and Dropped Ceiling on Mass Timber Floor Panels’

Base Assembly (top to bottom)

Base assembly plus 2 layers direct
applied 5/8” gyp on underside of

Base assembly plus 2 layers
direct applied gyp plus dropped

mass timber ceiling
1” poured gypsum, STC 50 STC 52 STC 63
acoustical mat, 5-ply CLT | IIC 40 IIC 46 IIC 60
LVT, 1” poured gypsum, | STC 51 STC 52 STC 63
acoustical mat, 5S-ply CLT | IIC 43 IIC 48 IIC 63
2” concrete, acoustical STC 52 STC 59 Not tested
mat, 5-ply CLT 11C 46 I1C 52
LVT, 2” concrete, STC 53 STC 58 Nt testad
acoustical mat, 5-ply CLT | IIC 52 IIC 55
Base Assembly With Direct Applied With Direct Applied
Exposed Timber Ceiling Gyp Ceiling Gyp &

Dropped Ceiling




Mass Timbe
_ o Sealant Stri
Acoustical Detailing

Structural Connection Isolation

Credit: Rothoblaas




Mass Timber Acousti
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Mass Timber Acoustics

Solutions Paper £ WoodWorks

WoOD PRODUCTS COUNCIL

Acoustics and Mass Timber:
Room-to-Room Noise Control
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Mass Timber Acoustics

Inventory of Tested Assemblies

Inventory of Acoustically Tested
Mass Timber Assemblies

Following is a list of mass timber assemblies that have been acoustically tested as of June
14, 2023. Sources are noted at the end of this document. For free technical assistance on v
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 help@woodworks org or
contact the WoodWoaorks Regional Director nearest you:
http:/fwww.woodworks.org/project-assistance

Contents:

Table 1: CLT Floor Aszemblies with Concrete /Gypium Topping. Ceiling Side EXposed ....c.ovevevevcccicceicscrenn, 2
Table 2: CLT-Concrete Composite Floor Ascemblies, Ceiling Side Exposed...........

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

Tabile &: Mass Timber Floor Assemblies with Raised Access Floor or Wood Skeepers, Ceiling Side Exposed..
Table 5: NLT, GLT & T&G Decking FIoor ASemiblieg, ClliNg ShIE ENPOTEY ... v e iar e s isrsisiars sterarmsesss sisi tai st et i prsa s 14 e et o1 b e et srmsresmios imssartsarerarasass 18
Table B: Mass Timber Floor Assemblies with Ceiling Side Concealed

Tabhle 7= Single CLT W
G E Tk N SN e S T SO S S Y S S Y (L DY A S S U S YIS SIS TPP |
Table 9: Double CLT Wall

L7 111 R ——

imber-assemblie




Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed

CLT Panel

Acoustical Mat Product Between CLT and Topping

Finish Floor

CLT 3-ply

CLY 3-ply
(4.1257)

2" concrete

Maxxon Acousti-Mat® 3/4

Pliteq GenieMat™ FF25

None

None

LVT on GenieMat RSTOS5

Eng Wood on GenieMat
RSTO5

Carpet Tile

3" concrete

Kinetics® RIM-33L-2-24 System with %" Plywood

None

T

HEHEEEREE

2 layers of 4" USG
Fiberock® on Kinetics®™
Soundmatt

8

LVT on 2 layers of %"
USG Fiberock®™ on
Kinetics* Soundmatt

Kinetics® Ultra Quiet SR with synthetic roofing felt

None

57

LvT

a8

88

2 layers of %" USG
Fiberock® on Kinetics®
Soundmatt

57

53

8

LVT on 2 layers of %"
USG Fiberock® on
Kinetics® Soundmatt

110

4" concrete

| Kinetics® RIM-33L-2-24 System with %” Plywood

| None

53

111




Questions? Ask us anything. A

WOODWORKS

Jessica Scarlett, EIT
Regional Director | NC, SC, TN

(803) 616-6231
jessica.scarlett@woodworks.org

901 East Sixth, Thoughtbarn-Delineate Studio, Leap!Structures, photo Casey Dunn
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