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Why do we address noise in MURBs?

Noise as a public health issue (WHO):

* Increased risk of myocardial infarction, hypertension,
sleep disturbance and cognitive impairment in children

« At least 1 million healthy life years lost per year
At least 12,000 premature deaths per year
(estimates for environmental noise in Western Europe)

Noise as a social issue (NRC):
» Poor protection from noise transmission blamed on neighbours rather than

building performance



Why do we address noise in MURBSs?
National Building Code of Canada (NBC):

OH3 Noise Protection
An objective of this Code is to limit the probability that, as a
result of the design or construction of the building, a person in the
building will be exposed to an unacceptable risk of illness due to
high levels of sound originating in adjacent spaces in the building

(see Sentence 2.1.1.2.(3) for application limitation). The risks of
illness due to high levels of sound addressed in this Code are
those caused by —

OH3.1 - exposure to airborne sound transmitted through
assemblies separating dwelling units from adjacent
spaces in the building




Acoustic performance requirements in Canada before 2015

STC = 50 for the separating wall or floor/ceiling between dwellings

» To comply, simply choose a wall or floor design that meets this requirement




Acoustic performance requirements in Canada

2015 / 2020 National Building Code of Canada

Section 5.8. Sound Transmission

(See Note A-5.8.)

5.8.1 -

5.8.1.1.

Protection from Airborne Noise

Required Protection

1) Except as provided in Sentence (2), a dwelling unit shall be separated from every
other space in a ‘»:m'din ! in \\‘hi. h noise may lw renerated by

b) a5¢ p.n.u INg assembly tha }‘xn\ TTCS A SO FrATSTSSTON CTAss 1
not less than 50 and adjoining constructions that conform to Article 9.11.1.4

2) Construction separating a divelling unit from an elevator shaft or a refuse chute
shall have an STC rating not less than 55

lAN-\.')I-\‘J COMMESION CN
BULLING AND Fs TOOES

@®®® National Building Coda of Canada 2020

Volume *




Acoustic performance requirements in Canada

The ASTC rating

» Takes into account the direct path and all of the flanking paths

* More accurately represents what people actually experience

}

Direct
Transmission
(STC)

Flanking paths
via other surface

Apparent
Transmission
(ASTC)

Direct Flanking
Transmission paths via

(STC) other surfaces

Apparent Transmission
(ASTC)




Acoustic performance requirements in Canada

Total of 12 flanking paths and one direct path for each case

Side view Top view




What does the ASTC rating mean for building design?

The ASTC rating cannot be determined directly from the STC rating

« The two ratings are not interchangeable

STC 52
Direct
Transmission Apparent

Flanking via STC 42
subfioor &

joists

Floor joists

perpendicular to If joists continuous

separating wall across the junction,

Apparent STC = 38




What does the ASTC rating mean for building design?

The building needs be considered as a system

» The acoustic performance of all the connected elements (walls, floors, ceilings) must be
considered
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Acoustic performance requirements in Canada

Part 5 of the NBCC provides three paths for demonstrating compliance

1. Post completion field testing

2. Prescriptive procedure (Part 9), based on existing tables of assembly
STC values plus new details for specific types of construction

3. Detailed design procedure (Part 5) which uses laboratory test data for
specific assemblies and junctions

11



Field testing

12



Acoustic performance requirements in Canada

Part 5 of the NBCC provides three paths for demonstrating compliance

1. Post completion field testing

2. Prescriptive procedure (Part 9), based on existing tables of assembly
STC values plus new details for specific types of construction

3. Detailed design procedure (Part 5) which uses laboratory test data for
specific assemblies and junctions

13



Prescriptive procedure (Part 9

Specific Requirements

(9.11.1.4)
» Separating wall with STC = 50
» Details for the floor / ceiling

» Details for the adjoining walls

» Details for the junctions
between the elements

Possible Changes

» Options to increase the ASTC
rating
(Table A-9.11.1.4-B)

HORIZONTAL TRANSMISSION -1
Minimum requirements for assemblies in side-by-side spaces
with separating walls W5, W6, W10, W12 (see Table A-9.10.3.1.A)

M n for one case of this group

Separating wall assembly (loadbearing or non- loadbearing) with

* 38 mm x 89 mm wood studs (single row of wood studs or staggered
studs on a single 38 mm x 140 mm plate)

« resilient metal channels on one side

e gypsum board, spacmg of studs and resilient metal channels’, and
absorptive material® as required for Walls W5, W6, W10, W12 in
Table A-9.10.3.1.A with STC 50 or greater

Bottom Junction (separating wall and floor) with:

« floor topping and flooring on both sides of the junction, with mass
8 kg/m2 or greater (e.g.- 16 mm hardwood strip flooring aligned
parallel to separating wall, or added layer of 16 mm OSB or plywood
with any flooring on top)

« subfloor on both sides of plywood, OSB or waferboard (15.5 mm or
thicker), or tongue and groove lumber (17 mm or thicker),

« floor framed with wood joists or wood I-joists or wood trusses spaced
400 mm o.c. or more, with or without absorptive material® in cavities

« floor joists/trusses oriented parallel to separating wall (not
loadbearing case), or perpendicular to separating wall but not
continuous across junction (loadbearing case, as illustrated)

Top Junction (separating wall and ceiling) with:
« ceiling framed with wood joists, or wood oists, or wood trusses,
with or without absorptive material® in cavities
« ceiling joists/trusses may be perpendicular to separating wall and not
continuous across junction (loadbearing case, as illustrated) or
parallel to junction (non-loadbearing case)
* gypsum board ceiling fastened directly to bottom of ceiling framing or
on resilient metal channels’

Junction of separating wall with floor and
ceiling. lllustrated for separating wall W5
with wood-I joists perpendicular to the wa
other choices are possible. (Side view)

Side Junctions (separating wall and abutting side walls) with:

* gypsum board on side walls ends or is cut at the separating wall; it
may be attached directly or on resilient metal channels'
side wall framing with single row of wood studs, or staggered studs
on a single 38 mm x 140 mm plate, or 2 rows of 38 mm x 89 mm . . .
wood studs on separate 38 mm x 89 mm plates, with or without Junction of separating wall wnh‘abumng
absorptive material® in cavities side walls |Ilustra(e_d for se_para(mg wall
side wall framing structurally-connected to the separating wall; it may vath _swde waILfraang continuous _a(l:ross
terminate where it butts against framing of the separating wall, or be Junctlon_. Other choices are possible.
continuous across junction (as illustrated) (Plan view)

Increase mass of floor topping and flooring (e.g. - concrete or gypsum concrete loppmg)
Choose separating wall assembly with higher STC

Orient floor and ceiling joists to be parallel to separating wall (non-loadbearing case).
Add resilient layer under floor topping or between topping and flooring

Support gypsum board panels of ceiling on resilient metal channels'

Support gypsum board panels of abutting side walls on resilient metal channels'

Note: Suggested improvements are in approximate order of acoustic priority’. and are inter-dependent.

lllustration for One Case

* Not the only acceptable
case, but serves to
illustrate the elements

14



Prescriptive procedure (Part 9)

» Requires key construction details for the flanking elements

* Limited set of choices

15



Acoustic performance requirements in Canada

Part 5 of the NBCC provides three paths for demonstrating compliance

1. Post completion field testing

2. Prescriptive procedure (Part 9), based on existing tables of assembly
STC values plus new details for specific types of construction

3. Detailed design procedure (Part 5), which uses laboratory test data for
specific assemblies and junctions

16



Detailed design procedure (Part 5)

The ASTC rating is calculated using the method described in
ISO 12354-1, previously ISO 15712-1

Heavy, homogeneous construction Light-frame construction

17



Detailed design procedure (Part 5)

Described in Research Report RR-331

Sixth edition (2023):

https://doi.org/10.4224/40003444

RR-331
Guide to Calculating Airborne
Sound Transmission in Buildings

elhey Nahn, Marhus Mutiecs
indd lara B, Cunlhe

Canad3

18



Research Report RR-331 https://doi.org/10.4224/40003444

L Y

One of the outputs of industry-supported SIG ASTC

p———

v LEUEPICN \

RR-331
—— Guide to Calculating Airborne
W Sound Transmission in Buildings

ASSOCIATION

Canadi

Not Fosearch  Consol naticoal do
Bel Eimomr Smiees I rockwoor
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Research Report RR-331 https://doi.org/10.4224/40003444

Explains the ASTC rating

Presents the equations used for the calculations

Explains how to calculate improvements due to toppings or linings

Step by step instructions to calculate the ASTC rating for different construction types

Floor Plan Crass Vertical Section A Vertical Section 8
|plan view) Section

20

Longitudinal Section Cross Section
{side view|




Research Report RR-331

Linings for building elements

* The term linings is used for:

o Toppings on floors
o Linings on walls or ceilings

38 mm x 38 mm furringS ‘ 38 mm absorptive material : 2 x 12.7 mm fire-rated

400 mm on center Gypsum board



Research Report RR-331

Linings for building elements

* For heavy, homogeneous constructions a change due to the lining is presented

o Concrete
o Mass Timber

* The data is presented either in 1/3 octave bands or as a single number rating ASTC

Code Description ﬂSTL

ATL- BLK[NW} 61 AIR13_5565(610) G13 -|
ATL-BLK(NW)-62 AIR13_S$65(610) GFB65_G13

ATL-BLK(NW)-63 AIR13_5565(610) GFB65_2G13 | 29




Research Report RR-331

Linings for building elements

* For lightweight constructions

o Timber framed
o Lightweight steel studs

* The improvements due to linings can not be calculated separately, but must be part of the
measurements on the structure.

e The ASTC can not be used

23



EXAMPLE 4.2.8: SIMPLIFIED METHOD

* Rooms side-by-side
*  Wood-framed walls and floors
* Double stud separating wall

Sepuratng wal slemenl

*  Double row of 33 mm x 82 mm wood studs spaced 16° (406 mm| on
center with & 17 (254 mm) space between the rows. 89 mm-thick
sound @vsorbing matenal* Sling the inter stud cavlies of both rows

e OUne yer of 198 mm thick hre-rated gypsum board® attachied
arecty 10 the tframng on toth sades

Two aphians are compared
Case A Iho OSH subfoor 15 condnuous across the toor and
cefing junchons s shown In the upper detall

Case B The OSD subfloor is nol conbnuous across e uncions
a5 shown in He lower detail

Junctan 1 Cross-junchion between the separabng wall and the floar

o A wcod-framed fioor of 2 x 10 (28 mm x 235 mm) waod poists spaced
16° (M6 mm) on comor wan Joists NGt COMNUOUS acrass e
Junctian 150 mm thick absorplive masterial® in the infer-joist cadities

e Subfioor of oriended strand Bnard (OSA) 18 mm thick

o four lopping

: separahng wall and the side wall

e Abuttng side wals framed with a sing'e row of 38 mm x 89 mm wood
sthuds spaced 1687 (406 mm) on center with 89 mm-thick sound
abseebing matenal? Siling the: inter-atud cavitins

*  Side wall lrsning shucluns
coalinucus scross the junc

connecled lo the sepurstng wall and
0 [as ilustated)

*  One layer of 15.8 mm thick Sre rabed gypsum board® suppoted oa
resibent charnels® spaced 18" (106 mm) on center and temminaling
al he weparaling wall,

e Cailing of 107 (235 mm) wood joists, serme as for Junclion 1

e Ceiling of two layers of 5.8 mm thick Ire-rated gypsum board?
supported on resikent channels spaced 187 (406 mm] on center.

Arcustical Parameters

Acvw el Ut Separating Benest (i |« s
Fhaceiepun wel st on gt (m | » 0
Vit e parnti rg and paoes oo g [ m | » s

Arrn e athee For haetbaes 1 and 3
" RR32T Fapaation & 10

el pen)

e ) 4 1000l wadl e ) ™ " ot 431 Capeatunn & 30

lllustration for thiz casa

Twao oplions ‘o the cross junclion
tetwoen e wood-framed separabng
Wwadl and the wood st fioor and coillng
(Sige view ot Junchons 1 and 3)

T-junchion between *he separating wal
and the abuttirg sice walls  The
framng of the side walk = comnuous
ucross the junction. The gypsurn board
af the side wall lerrinates 3l the
junction with the separating wal
(Plan view aof Junction 2 or 4)

Note: For this example, the flanking sound transmission loss data for the individual paths at each junction is

not avallabe, Thefore, the example uses the avallable data for the junction.

CASE A: DSB Subfloor is Continuous under the Separating Wall

Symbot Reference STCor ASTC STC ar ASTC
Separating Wall
Labaratory STC for 0d STChune ARG, OWSSIWFNLE 212 57
ASTC rating fer the Unng on O ASTE Not 4 tioer isasbily, Mo ASTC correction
Direct $7C Dd STCahg  NRS11 frpumatine 4.7 57
Junction 1: lunction Between the segarating wall and the fhoor
Laoratory Fantng STC Rating STE ey BR336 DWSSSWENLE L1 2 ay
Total Flanking STC Rating for Junction 1 RR.331 Equanicn 4.10 Llslla &
Junction 2: Junction the walk and the ab g facade wall
Measored Latoratery =ankisg STC STE RR.336. OWEE2 WW.L.IR [+
Total Flanking STC Rating fer Junction 2 RR-331 Equation 4.10 G3e0= 68
¥ Junction b the winll and the celing
Measrnd Laboratory lankisg 5TC S RRIIG DWSSSWE-NLS-1-1-2 n
Total Flanking STC Rating for Junction 3 RR-331 Eguation 4.10 62«0 62
Junction 4: Junction b sen the sep g wak and the ab ¢ corridor wall
Measored Lakoratory =ansing 5TC SYE, e RRIZG: DWSESWW IR (23
Total Flanking STC Rating fer Junction 4 RR-331 Equation 4.10 68«0 68
Toeal Flanking STC Rating foe AN of the Junctions Combinieg the Valuss from the L2 Hanking Paths ar
llﬂt Rating AR-331 Equution 1.2 Combiring Ditwst STC with 12 Pankng STC a6
CASE B: 0SB Subfioor is Discontinuous
Symbol Reference STC or ASTC STC or ASTC
Separating Wall
| eharatory $1C for Od AR-A0A: WA W21 L1
BSTE rating for the Linng on D 3 Not a toor ssemthily, No ASTC correction
Direct STC Dd ST,y RR-331Equation 4.7 114
B the wall and the flose
Leberratony Planc g STC Rating STC 0 MR-SAG: WSO WT-NLB2-1-2 NS
Totsl Flanking STC Rating for Junction 1 NR-511 Euation 4.10 B4 0= "
FE ction b the wiul and the ub facade well
Meaniend Labaralory Sankisg STC ST e MR-RG: SRS WN-T IR “
Total Flanking STC Rating for Junction2 HR-331 Eguatinn 4 10 el > [
Junction 3: Junction between the separating wall and the ceiling
Moatwrod Laloratory Fankisg STC STC e MR336: DWSSOWE NS 212 85
Toeal Hanking STC Rating foe Junction 3 RR-311 Equatins 4.10 BSelw BS
Junction 4: Junction the g walk 30d the ab ¢ corridor wall
Measrod Laoratory Flantisg STC STE 1 NR336: DWSBEWW- 210 (13
Toeal Flanking STC Rating for Junction 4 NR-S11 K uation 4.10 Meln 3
Total Flanking STC Rating for Al of the Junctions Combining the Values from the 12 Flanking Paths 6% 24
|ASTC Rating BR-331 Equation 1.2 Combining Direct STC with 12 Fankng STC 56




Research Report RR-331

RR-331 describes two calculation methods:

Simplified — uses single number ratings (STC, ASTC)

Detailed — uses data in 1/3 octave bands between 125 Hz and 4000 Hz

Concrete construction: transfer lab = in-situ values only in detailed method
—> higher in-situ performance

Generally: better prediction for linings with detailed method

25
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Publications with the data

RR-331 + soundPATHS supported by:

T 7 e g N ——7 & | P ——— ———— -] EE—
: o~ e~ P = ol L — o -

T, Wy A

RR-1M g RR-333 g AR-336 RR-337
Appamnk o inaliatisn fl‘ﬁﬁfﬁ"' Sound Insalation Appamnt Sound hsutatian Apparent Sound Insulalion
M7t i, Sy In ¥iood-Framed Bulldings in Cold-Formed Sieel-Framed

RR-333
Apparent Sound nsulation

n Precast Conerete Bulldings in Conorate Block Buddings
B

Carenld Canady e e et Carnculi Coanaii

Updates to most of these in progress! o



Conclusion — ASTC

ASTC requirements adopted in all provinces and territories

Considering flanking transmission results in

« Better design that takes perceived performance into account
« Cost-effective solutions (less overdesign, less remediation)
NRC-developed, industry-supported tools available

Continuous updates, when new research + data is available

28



Impact sound — Everyone's upstairs neighbors

I \'

1

)

' !
Interviewer:

“What does being an upstairs neighbor mean to you?”

AL



Impact noise in MURBSs

Big(gest) source of residential complaints

N ;
Canada one of the last countries without protection A\\u x’ '
against impact sound in the building code S —

Increased exposure due to Covid-19 pandemic M
and increase in Working-From-Home arrangements

Continuation of progress made with NBC 2015 change to ASTC

Codes system: code change request received, task accepted

30



Impact noise — what it is and how to measure it

Impulsive sounds, generated
by contact with the floor surface

Measured using
« Tapping machine: NISPL, (A)IIC
* Rubber ball: Lz max

31



Field study (with Carleton/UofT)

Determine status quo in Canadian buildings
« Airborne and impact sound
* Outdoor-indoor noise

MURBSs in GTA and Ottawa
« Acoustic measurements in unoccupied buildings
» Follow-up survey once buildings were occupied

32



Field study (with Carleton/UofT)

No. of units
(occupants)

Construction
completion

Building
floors
ear

A 1969 6 288 units

(304 occupants

260 units
(237 occupants

50 units

1967 146 units
(Retrofitted in
2021)

2021 108 units

Floor construction

Linoleum flooring + 160 mm
concrete slab with concrete topping
(Approximation from available
drawings)

200 mm concrete slab
(Information about floor finish not
available)

Wood finish resilient plank + 254
mm hollow-core concrete slab

Vinyl flooring + 204 mm concrete
slab

Vinyl flooring + acoustic underlay +
250 mm concrete slab

Wall construction

wo types of walls:

Concrete sheer wall + lath + plaster,
nd

Hollow stud wall

wo layers of 16 mm gypsum board +
etal stud + 152 mm batt insulation + 16
m gypsum board
wo layers of 16 mm gypsum board +
etal stud + 92 mm sound attenuation fire
lanket insulation + Two layers of 16 mm
ypsum board
3mm gypsum board + 9.5 mm gypsum
oard + 152 mm concrete block + 9.5 mm
ypsum board+ metal stud + 16 mm
ypsum board
wo layers of 16 mm gypsum board +
etal studs + 89 mm acoustic batt
sulation + air space + metal stud + 89
m acoustic batt insulation + Two layers
of 16 mm gypsum board




Field study (with Carleton/UofT)

Airborne sound transmission results (vs ASTC 47)

NBC Requirement

Buildings

34



Field study (with Carleton/UofT)

Impact sound transmission results (vs AlIC 47)

Proposed NBC requirement

C

Buildings

35



Field study (with Carleton/UofT)

Field test results show

« Urgency of problem

« Easily achievable successes

Proposed NBC requirement




Background / current NRC research

Understand connection between perceived
annoyance and standardized measurements
—> building codes

Laboratory studies under different conditions
and in different countries

Key questions:
« Which rating metric is the best predictor of annoyance?
« What is the difference between impact sources?

37



Laboratory study of impact noise

Floor testing facility Anechoic chamber

TR




Laboratory study of impact noise

5 impact sources 12 floor-ceiling assemblies

LW timber frame

different topplngs / linings

with shoes

lic L,

iAFmax

hammer ' Wlth SOka !

drops 39




Listening experiments — in the lab

Participants:
« Canada: 26
« Korea: 30
« Germany: 30/20/30

Age range: 20 — 70 years

Loudspeakers + Head



Listening experiments — not in the lab ...

41



Online listening

survey
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Online listening survey

Rating procedure

i+l

National Research  Conseil national de
Council Canada recherches Canada

Not annoying

43



National Research  Conseil national de
Council Canada recherches Canada

Online listening survey

Thank vou for taking the time to participate in this listening survey|
Please fill out the questionnaire below Lo provide some additional infoemation.

POSt_S u rvey q u esti O n n a i re When you are finished, pleace click <Submit- at the bottom of the page,
. Post-survey Questionnaire

« Country of residence, age

* Hearing ability, equipment used [EEEETEITIETRE

How old ars you?

LiVing Situation What 1s your gender! BT o

. g » Do you experience hearing loss! |

N O I Se Se n S ItIVIty Questions / Statements about this listening survey
‘What type of headphone did you use for
this listening survey?

If known, enter your headphone model

General information

How authentic (i.e.! <imilar to sounds
heard In an actual bullding) did the
acoustic environment sound to you?
Ihe Instructions asked that you imagine
yoursetf in your Uving room. How well
were you able to put yourself into the
{iving room situation!

How much do you agree or disagree with the following statements?
The survey was too long. |
| felt stresced during the survey.

The instructions were clear,

I The= sounds weesre oo lowd,

: ] : Questions / Statements about your current home
P AT A T O What bost doccrHbos v )
Q&“‘I \.—;} OF B o s e AF -—\ha( ocst describes \ogr homet |
s : v h et For how long have you lived in your
’ 3 current home!
Do you rent or own your home?

Conutry How many full-time occupants {Including
yourseif) are part of your household?




Listening experiments — Results

Consistent rating according to total loudness

Good agreement between online vs laboratory

High correlation with standard metrics for most sources

Low-frequency metrics important for barefoot walking

What to do with this information?




Proposed NBC changes for impact sound

Change objective OH3 to include impact sound
(currently only airborne sound)

Add impact sound requirements to Part 5 and Part 9 of NBC

* Requirement of
* minimum AIIC 47, or
* Minimum IIC 50 + adjoining construction details from Part 9

46



Proposed NBC changes for impact sound

Three paths for demonstrating compliance

1. Post completion field testing (ASTM E1007)

2. Prescriptive procedure (Part 9), based on ASTM E492 |lab data (lIC)
plus new details for specific types of construction

3. Detailed design procedure (Part 5), which uses the calculation method
followina ISO 12354-2

- RR-332

47



Detailed design procedure (Part 5)

The AlIC rating is calculated using the method described in
ISO 12354-2

Heavy, homogeneous construction Light-frame construction

- L.

E B i3

- i }
rT - R
S E S S oty ﬁ L e i o2

K gl ‘

- b

]

-~ -
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Detailed design procedure (Part 5)

Flanking measurements for light-frame and hybrid construction




Detailed design procedure (Part 5)

Described in RR-332
« [SO 12354-2 methodology

« Converted to ASTM metrics
(ISO metric lower for better performance)

RR-332 DRAFT
Guide to Calculating Impact
Sound Transmission in Buildings

Canadi




Research Report RR-332

Special Interest Group on Impact Sound

AcoustiliECH

W rociwoo
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Research Report RR-332

Explains the AIIC rating
Presents the equations used for the calculations
Explains how to calculate improvements due to toppings or linings

Step by step instructions to calculate the AlIC rating for different construction types
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Research Report RR-332

Transmission paths for impact sound

Vertical: 1 direct + 4 flanking

Horizontal: O direct + 2 flanking
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Research Report RR-332

Improvement due to linings
(concrete and mass timber)

« Impact data for direct floor-ceiling path

« Impact and airborne data for floor-wall and floor-floor
flanking paths

« ASTM E2179 (AllC) for concrete

« New reference curves for mass timber
(1ISO 717-2)




Research Report RR-332

Improvement due to linings

NISPL,

ANISPL

AllC

Airborne 2 RR-331 and RR-335




EXAMPLE 2.6.3:

Rooms side-by-side

SIMPLIFIED METHOD

Loadbearing normal weight hollow concrete block
masonry walls and concrete floors with rigid junctions
Same structure and fining as Example 2.4.2

Scparahng wal clement (loadbeanng):

e One wythe of 180 mm thick concrete block masenry’ constructad
from normal weight units not kess than 53% sold with 3 mass per
unit area of 238 ka'm?,

e Limng of 12.7 mm fire rated gypeum board on 65 me steel studs
spaced 610 mm on center with an ar gag of 12./ mm and 65 mm
of absorptive matenal' between the studs RR 334 ATL BLKINW) 62

1

atrnd Al flour
o Mornal weight 200 min thick concres Booe wilh @ mass per und
ares of 467 kg'm™ with no linng on the laor ar ce=ling

Junchon 2 or 4. R mortared | -junchon between separating wall and

abufting sice wals:

* Atuthng side walls each of cne wythe of 190 mim thick concrete
bleck masonry” consbucted from nammal weight unds not iass than
53% solit with 3 mass par unit area of 238 kgim?

e Lining of 12 7 mm fire ratod gypeum board on 65 mm stcel sthxds
spacad €10 mm on center with an ar gap ot 12./ mm and 65 mm
of absorptve matenal® between the sluds RR-334 ATL BLKNW) 62.

ang lhe: cefing.
e  Normal weighl 200 mm theck concrele floor ! csilng 'with & mass per
unit ares of 487 kgim? with nio lining on the loor or ceifeg

Acoustical Faramesers:
For the 190 mun Conurste Block Masonry Wall;
Massfunitarea [kg/m’ | = 238 (Separating wall)
238 {Flanking wall)

For the 200 e Congrete Flogs

Mass/unit ares [k/m? | = an/

Hiustration for this case

Rigid mantared crossgunchon botwoon
the 180 mm thick concrete black
miasonty separaling walls with leings
and the 200 mm tick
conciele foce and cefing
(Sude view of Junchiens 1.oc 3)

Riec monared |-junchon between wals
with linirgs, voth of 190 mm thick
CONCrete DIock masonry constructed

[_symbsl Sefarance STC_IIC, ASTC oe AIC___ lICar AlIC_|

Segarating Wal Partton
Loborotory STC Jor ¢ STC, RR 334, ELX190{NN) &
A5TCchange by Uiningon g ASTCy  HR-I34, ATL-MXINWIGZ, AR1I_SSEHO10L GFRGS_G13 15 J

Direct path oot relevant for impact seund transmission
Junction 1: lunction betwesn the flaar and the separating wal
farking g 171

RR-332, CONOO N

N Aoy o
Lavaratory $TC for £ 5Ty RR-334, CONZOO
ASTC change by Urang RLY ) N g
Famking 11C for path F I, R& 332 Equation 2.8 »
Farking IIC for path 52 HA-352 Equatine 2 8 v £
Fanking UC for Jurction 1 RE-332 bquation 1.4 o0

Jusction 2! Mnction Between the separating wal and the stutting ligade wal
Junction 51 Junction Setween the separating wal and the calirg
Junction &1 Junction betwean the saparating wal and the atutting corrider wal

Total Fanking 0C 1or Al of the Junctions

Ne flanking contribution for impact ssund tramaminicn

Vb I vahom from hunction 1

[&n< Ravng

Flankig KC valus from anction 1

® |

Floor ares lm;: = 0
Foor/wall junction lergth {mi = 50 usmg rormal weight urds naot fess than
, p £3% =alid and with mass per unit
Sepacating partition height {m) = 25 e
G 3 - R atess of 230 kgim?
10%0%(S_Noo /1 junction 183) = &0 & o
. , ’ ¢ (Plan view of Juncticn 2 o 4)
10%0glS floor)| junction 284) = 9.0
Ny {dB)
M - - T feference
Junction Path £t | Pach Ted | Parh D1
1 1opa-Lross juction| 029 1.2 o1 | S0 12350-1, Fig L1 |
e waw Vs seaTe T 2

Riwit-Cross junction| 0

150 12354- Fiw £1

L ]

Rigid-Cross junction 0.23




Examples: 200 mm concrete (horizontal)

Combined Combined Combined

Detailed method:




Examples: 200 mm concrete (vertical)

Direct
lIC
30

Flanking | Combined

Detailed method:



Examples: 5-ply CLT, 175 mm (horizontal)

Combined Combined Combined

Detailed method:



Examples: 5-ply CLT, 175 mm (vertical)

f1.13. f4 f1,13.14

Combined

Direct Flanking | Combined | Direct Flanking Combined | Direct

liC

Flanking
liCc
55

25

Detailed method:



Examples:

305 mm wood |-joists (horizontal)

Combined Combined

61



Examples:

305 mm wood |-joists (vertical)

Direct

Direct Flanking

Combined

62



soundPATHS

Updated to include

(A)IIC calculation

Laboratory data

Separating floor

1. Home 2. Separating floor 3. Left fanking assembly

4. Right flankir

Separating1
4

AlIC 28
Flanking
Ic 41

Separating floor selection

* Floor (required)

£

Right Front
Flanking Flanking

STC 65 STC 63

Flanking Flanking
e 41 ItC 38

Details of separating floor

Side view

Floor

Back
Flanking

STCE3

Flanking

1T 38




Conclusion — AlIC

Impact noise not (yet) addressed in NBC

SIG Impact Sound is

« Raising awareness

« Collecting data

« Developing design tools (RR-332, soundPATHS)
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Ongoing work at the NRC

The NRC is measuring the transmission loss of the wall assemblies in
Part 9 of the NBCC

« Updates to Part 9 tables + RR-336
 Data to be included in soundPATHS




Ongoing work at the NRC

Research on mass timber, especially hybrid construction
(mass timber floors + light-frame walls)

66



New floor and wall facilities

Floor testing facility

Wall testing facility

67



New flanking facilities

Four-room flanking facility

Two-room flanking facility

68



Summary

In partnership with industry, the NRC has developed a number of tools to
help with the calculation of the ASTC and AlIC rating

* RR-331 and RR-332

» Research publications

« ASTC calculation workshops (AlIC in the future)

* SoundPATHS
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