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Guide to Calculating Airborne Sound
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Applying ISO Measurement and Prediction Standards in a North American Context

Abstract: In recent years, the science and engineering for controlling sound transmission in buildings
have shifted from a focus on individual assemblies such as walls or floors, to a focus on performance of
the complde system. Standardized procedures for calculating the overall transmission, combined with
standardized measurements to characterize sisisemblies, provide much better prediction of sound
transmission between adjacent indoor spaces. The Internationalrgi@onfor Standardization{ISO)

has published a calculation method, ISO 15T Row replaced by IS@23541) that uses laboratory

test data for subassemblies such as walls and floors as inputs for a detailed procedure to calculate the
expected soundransmission between adjacent rooms in a building. This standard works very well for
some types of construction, but to use it in a North American context one must overcome two obstacles
¢ incompatibility with the ASTM standards used by our constructiomistrgt, and low accuracy of its
predictions for lightweight wood or steel frame constructidra bypass limitations of IS(B7121, this
Guideexplains how to merge ASTM and ISO test datthénlSO calculation procedure, and provides
recommendations for gplying extended measurement and calculation procedures for specific common
types of constructionThis Guide was developed in a project established by tNational Research
Council Canadt support the transition of construction industry practice to usthg apparent sound
transmission classAST( rating for noise protectionobjectivesin the 2015 edition of theNational
Building Code of Canada (NBG@wever the potential range of application goes beyond the minimum
requirements of the NBC¢the Guide also facilitates design to provide enhancgalind insulationand
should be generally applicable to construction in both Canada and the USA.

This publication contains a limited set of examples for several types of construction, to provide an
introduction and overview of the ASTC calculation procedure. Additional examples and measurement
data can be found in the companion documents to Biside namely NRC Research ReportssBRto
RR337. Furthermore, the calculation procedure outlined and illustratethis Guideis also used by the
software web applicatiorsoundPATHSwhich is available for free on the website of the National
Research Council Cana@ae the referencesin Section of thisGuidefor access detai)s

Although it is not repeated at evgstep of thisGuide it should be understood that some variatiom
sound insulatioris to be expectedn practice due tochanges in thespecific design detailgjuality of
G2N] YI YAKALIZ &dzoad A dziior Singply 2eBuildingdtBeycSniidtiah. It Svhuttbed | € Sy (i &
prudent to allow a margin of error d2-3 ASTC points to ensure that a design will satisfy a specific
requirement.

Despite this caveat, the authors believe thatthods and resultshown here do provide good
estimate of theapparentsound insulation for the types abnstructionspresented
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Changes in theFourth Edition

Thisfou

rth edition supersedes the firssecond and thirdeditionsof the NRC Research Report-F33,

whichwere published in October 2018pril 2016,and Septembr 2017 respectively.

Changes in théourth edition include:

1
T

Pageii

Reorganization of Chapter 1 and consolidation of descriptions for worked examples
Update of the worked examples witiollow concreteblockmasonry walls and precast concrete
floors in Chapters 2nd 5, based otwo new NRC Research Reports:
o 2Weditonof RRRonX a! LI NBYy(d {2dzyR LyadzahdiAzy Ay [
0 1%editonofRRPR 00X d&! LI NByild {2dzyR LyadzZ A2y Ay t
Update of the worked examples for wodchmed constructions in Section 4.2, based the
newNRC Research ReportBR ¢ = & ! LILI NByYy (i { 2 xR YISYRA dziddA G RA W TR ¢
Update of the specimen descriptions in the worked examples forfi@r&d constructions in
Section 4.3
New appendix on AST@&lculations involving composite assemblies, e.g. walls with doors
Various editorial updates and corrections
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Chapter 1: Sound Transmission via Many Paths

1. Sound Transmission via Many Paths

The simplest approacto sound transmission betweeadjacentrooms in buildingconsidersonly the
sound transmission througtine separating wall or floorThis perspectiveas beerentrenchedin North
American building codes, which for many decades have considered onlytihgsréor theseparating
assembly: soundransmissiorclass (STC) dield sound transmissiornclass (FSTC) for airborne sources

andimpactinsulationclass (lIClor footstep noise.

Implicit in this approach (illustrated in Figure 1.1) is the simplistsiaption that sound is transmitted
only through the obvious separating assemblhe separating wall assembly when the rooms are side
by-side, or the floor/ceiling assembly when rooms are -@m®vethe-other. Under this approach,
inadequate sound insulatn is often incorrectly attributed to errors in either the design of the
separating assembly or the workmanship of those who built it, and remediation focusses on that
assemblyUnfortunately, this paradigm is still common among designers and buildé&lgrth America.

1 I I

Airborne

n -
gou d ‘. o Transmission
ource V: " through wall

.\\
il i

Separating assembly

s

Figure 1.1 The drawings in Figure 1.1 and 1.2 sh
a crosssection through a building with two adjacel
rooms. Part of the sound from an airborne source
one unit (represented by red loudspeaker in t
drawings, which could includengthing from a home
theatre to people talking loudly) is transmitted |
the adjacent unit.The historic approach, illustrate
in Figure 1.1, considergnly the direct sound
transmission through the separating assembly.

I i I
—
/ A Flanking Transmission
Airborne via ceiling surfaces
gound ---- ». Transmission
ource T+ ” through wall
Flanking Transmission
\ P via floor surfaces

Bl [l s

Figure 1.2 In reality, there are may paths for
sound transmission between adjacent roon
including both direct transmission through th
separating assembly and indirect structtbyerne
paths, a few of which are indicated here. (S
Section 1.4 for more detaillhe structureborne
paths wsually significantly affect the overa
sound transmission.

In reality, the technical issue is more complex, as illustrated in Figur@He®e is direct transmission of
sound through the separating assembly, but that is only part of the story of howdsisutransmitted

between adjacent rooms. As shown in the figure,

the airborne sound source excites all the surfaces in

the source space and all of these surfaces vibrate in respddsee of this vibrational energy is
transmitted as structuréorne soundacross the surfaces abutting the separating assembly, through the

junctions where these surfaces join the separating assembly, and into surfaces of the adjoining space.
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Chapter 1: Sound Transmission via Many Paths

These surfaces in the receiving room then radiate part of the vibrational energybasngrsound. The
sound transmission by these paths is called flanking sound transmission.

Occupants of the adjacent room hear the combinationradiated sound due to direct transmission
through the separating assembly plus sound due to struebhame flanking transmission involving all
the other elements coupled to the separating assembly. Furthermore, there is also transmission of
sound through leaks (openings) in the walls. It follows ihateality, the sound insulation between
adjacent rooms is alays worse than the sound insulation providedjbst the separating assembly. The
importance of including all of the transmission paths hagyldmeen recognized in principind the
fundamental science was largely explainddcades ago, by Cremer et alQ]. Although the
measurement ofthe ASTCrating in a building according to the standardASTME336 is quite
straightforward, predicting the ASTrating of abuilding is more complex. The challenge has been to
reduce the complicated calculatioaf the soundtransmission by multiple path&éto manageable
engineering that yields trustworthy quantitative estimates and to standardize that process to facilitate
its inclusion in a regulatory framework.

For design or regulatiorg standardized framework foestimating the overall sound transmission fa
been developedand has beenin useto support performancébased European code systenhs.2005,

the International Organization for Standardizatid8@ published a calculation method, 1967121,

G. dzA f RA ¥st Hstinatded df Jacoustic performance of buildings from the performance of

elementst t I NIi MY ! AND2NYS &2 dzy/[R]. Thisstrdkrdisioiepaft ofiaSerigsS Sy NP

2F aidl yRI NRaY mphacNsbundiinsiRafidn beiween xoos atAloNJRSI f a4 6 A (K

d2dzy R Ayadz I GA2y AL Ayad 2 dzidrgndsddn & dagrReéuad td-theR  t |

2dziaARS£€® Ly HAamT I 157K Sere Fréplandd byJithd Icdrresgdiding Lparts  of
1ISO12354[9]. This Guide continues teference ISQ5712, for the reasons discussed in Section 1.1.

ISO157121 outlines a procedure for estimatinte apparent sound insulation from the performance of
elements, but here are two significant impediments to applyiftg methods in a North Amecan
context:
1 I1SO 15712 provides reliable estimates for some types of construction, but not for the
lightweight framed construction widely used for buildings in North America.
1 IS0 standards for building acoustics have many differences from the ASTMrdwnded by the
construction industry in North America both in their terminology and in specific technical
requirements for measurement procedures and ratings.

The following sections of this chapter outline a strategy for dealing with these limitatlooth,
explaining how to merge ASTM and ISO test data and procedures, and providing recommendations for
adapting the calculation procedures foommon types of construction.
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Chapter 1: Sound Transmission via Many Paths

1.1. Predicting Sound Transmission for Common Types of Construction

As noted abovelSO 15712 provides reliable estimates fdauildings with concrete floors and walls of
concrete or masonrybut it is lessaccuratefor other common types of construction especiallyfor
lightweight wood-frame and steelframe constructiors. ISO157121 has other limitations, too. For
example,in several placeshe Sandard identifiessituations wherethe detailed calculations not
appropriate, but does not provide specific guidance on howdmeal with such caseMany of these
limitations can be overcomby using data from laboratory testing according to the ISO 10848 series of
standards[7]. The four parts of IS@0848 were developed to deal with measuring flankisgund
transmission for various combinations of construction types and junctions.

The 2015edition of the National Building Code of CangtBCCYeals with these constraints by
specifying suitable procedures and test data to deal with calculatiegASTCating for different types
of construction, with direct references to 1967121 and thelSO 10848 series.

In 2017,the 4 parts of 1SQ5712 were replacedby the corresponding parts of 19Q354. The
procedures in 1ISM23541 are equivalent to those of ISI37121, and resolve most of the concerns
identified in the preceding paragraphs. Atettime of preparing thisGuide the NBCChas not been
updated to replace references to 1967121 with the corresponding links to the new ISQ3541. For
consistency with the NBCthjs Guideoutlines the steps of the standardized calculation proceduwitls
references to 1S@57121. Referencing1S0123541 instead would have negligible impact on the
contents of thisGuideother than the different number of the referendestandard

Following the approach in th2015NBCCand to provide more guidance tusers on how to use ¢h
calculationprocedure thisGuidepresents a approachsuited toeachtype of construction
1 For types of construction where the calculation procedure of ISO 74 2ccurate the Guide
outlines thesteps of the standardizeddculation processThe Guidedoes not reproduce the
equations of ISO 15712 butit doesindicate which equationapplyin each context
1 For types of construction where the calculatiprocedureof ISO157121 is notso accurate the
Guidepresens an dernative approachThis isbased on experimental data obtained usitig
ISO10848 series oftandards for laboratory measurement of flankisgund transmission.lt
combinesthe sound power due talirect and flankingsoundtransmission irthe same way as
ISO157121, as described in Section JofithisGuide

Each type of construction is presented in a separate chagtthis Guide as follows
1 Goncrete andmasonry structures in Chapter 2
1 QGosslaminated timber CLY structures in Chapter 3
9 Lghtweight wood-framed and steeframed structures in Chapter 4
9 Hybrid structures integrating different tygs of construction in Chapter 5
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Chapter 1: Sound Transmission via Many Paths

1.2. Applying the Concepts of ISO Standards in an ASTM Environment

Although the building acoustics standards developed by ASTM aye similar in concept to the
corresponding I1SO standards, there are differences in the terminology and technical requirements
between the two which present numerous barriers to using a mix of standards from the two domains.

Although ASTM standard E336 ogoizes the contribution of flanking to apparent sound transmission,
there is neither an ASTM standard for measuring the struchanae flanking sound transmission that
often dominates sound transmission between rooms, nor an ASTM counterpart d5IR@1 for
predicting the combination of direct and flanking sound transmission. In the absence of suitable ASTM
standards, this Guide uses the procedures of ISO }27d4rd data from the complementary 190848

series for some constructions, but connects #89 calculation framework to the ASTM terms and test
data widely used by the North American construction industry. This methodology combines identifying
where data from ASTM laboratory tests can reasonably be used in place of their ISO counterparts, and
presenting the results using ASTM terminology (or new terminology for flanking sound transmission that
is consistent with existing ASTM terms) to facilitate their use and understanding by a North American
audience. Some obvious counterparts in the termiiggi@re presented in Table 1.1.

ISO Designation Description ASTM Counterpart
ISO 10140 Parts 1 and 2 |Laboratory measurement of airborne ASTM E90
(formerly ISO 143) sound transmission through a wall or flo

sound reduction index, R |Fradion of sound power transmitted (in | sound transmission loss
(ISO 1014@) dB) at each frequency, in laboratory test TL (ASTM E90)

weighted sound reduction | Singlenumberrating determined from R | sound tansmission class
index, B (1ISO717-1) or TL values standard frequency bands STC (ASTME413)

apparent sound reduction |Fraction of sound power transmitted (in apparent sound
A Y RS E 21628%1) 6 | dB) at each frequency, including all path  transmission loss, ATL
in a building (ASTM E336)

weighted apparensound |SinglenumberNJ G Ay 3 RS SN apparent sound
NBE RdzO U A 2,y A|or ATL valuem standard frequency band| transmission class, AST|
(ISO717-1) (ASTMVE413)

Tablel.1: Standards and terms used in ISO 15T ¥ar which ASTM has close cberparts

b23S (KIG 0KS RSAONARLIIAZY aO2dzy i SNLJI NI¢ R2Sa yz2i
exactly equivalentFor example, the descriptoRyF YR { ¢/ FFNB y20 Ay dSNOKFy3S
and ASTC because of systematic differencdbe calculation procedures. However, the laboratory test

used to measure airborne sound transmission through wall or floor assenmpleSTM E90 and its
counterpart ISO 1014R ¢ are based on essentially the same procedure, with minor variants in yacilit
NEIljdZANBYSyGad ¢KSNBEF2NBEEZ (GKS YSI ad2NBR ljdzt yiAdASa
YR GazdzyR NBRdzOGA2Yy AYyRSE¢ FNBY (GKS L{h ailyRINR
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Chapter 1: Sound Transmission via Many Paths

tests can be used in place of data from ISO 1@A4&sts in the calculations of ISO 157120 obtain a

sensible answer. Similarly, the simplified calculation of ISO 15#hdy be performed using STC ratings

G2 LINBRAOG GKS 1 {¢/ NXrGAy3daZo ¢KS Of2a$8 LI NloffSt o685
f2a4aé taz2 YSlIya GKmi ONBOM G & AZNRAY OVENY IMpfrénn SELJ
confidently be treated as calculated apparent sound transmission loss (ATL) values and then used in the
procedure of ASTM E413 to calculate the ASTC ratihigh is the objective for designers or regulators

in the North American context.

For purposes of this Guide, a glossary of new terms with counterparts itBlB21 (using terminology
consistent with measures used in ASTM standards) and of other kmg feom pertinent ISO standards
such as IS@57121 and 1SA0848 is presented in Table 1.2.

In addition, several scientific terms used in ISO 157 B2 various stages of the calculation have been
used without change. These include: radiation efficien®focity level difference, internal loss factor,
total loss factor, equivalent absorption length, and transmission factor. They are described in the
glossary in Anne& of ISA57121.

Guick to Calculating Airborne Sound Transmission in Buildings Pageb of 196
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Chapter 1: Sound Transmission via Many Paths

Termsusedin this Guide

Description

Structural reverberation
time (Ty

Structural reverberation time is a measure indicating the rate of deca
vibration energy in an element and can apply either to a laboratory wg
floor assembly, or to a wall or floor assemblysitu in a building.

Sound transmission loss
in-situ (Tlsiy)

Sound transmission loss-#itu is the counterpart of sound reduction ind¢
in-situ (Ry,) described in IS@57121 as "the sound reduction index of &
element in the actual field situation".

Change in sound

(NI} YEAYAZEAZY

Change in sound transmission loss is the difference in sound transm
loss due to a lining applied on one side of a wall or floor assembly
measured according to ASTM E90, compared with the sound transm
loss of the same assembly without a lining.

Change in sound

OGN YAYAAAAZ2Y

Change in sound transmission class is the difference in singhber
rating due to a lining applied on one side of a wall or floor assembly.
calculation procedur& 2 NJ n{ ¢/ A& RS&AONAOSR

Vibration reduction index
(K

Vibration reduction index X is described in IST57121 as "direction
averaged vibration level difference over a junction, normalised to
junction length and the agjvalent sound absorption length to make it «
invariant quantity”. Depending on the type of building elementv&lues
may be determined using equations in Annex E of 150121 or the
measurement procedures of 1(D848.

Velocity level difference
(VLD)

Velocity level difference (VLD) is described in150d2m | a &

velocity level difference isitu between an excited element (wall or flog
YR GKS NBOSAQGAY3 StSYSyid o6gl ff

K; value to allow foredge loss conditions (identified through structu
reverberation times) of the assembliessiiu.

Flanking sound
transmission loss
(Flanking Til)

Flanking sound transmission loss is the counterpart of flanking s
reduction index (R} in ISAL57121. It is a measure of sound transmissi
via the flanking path from elemeiin the source room to elemerjtin the
receiving room, normalised like apparent sound transmission loss.

Flanking sound
transmission class

(Flanking ST

Flanking STC is thengle-number rating calculated from the flanking sou
transmission loss following the STC calculation procedure of ASTM E4

Table1.22 Key terms used in this Guide to deal with concepts from ISO 1b6&H2 ISO 10848 for
which current ASTM acousticesdards have no counterparts.
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Chapter 1: Sound Transmission via Many Paths

1.3. Combining Sound Transmitted via Many Paths

The calculations of IST»7121 must deal with combining the sound power transmitted via the direct
path and via a set of flanking paths. To keep track of the sound transmisatbn, fit is useful to
introduce the labeling convention for the paths that is used in15T121 and is shown in Figure 1.3.

2l N L Figure 1.3 This figure shows the labellin
) convention for transmission paths used

' > Dd ISO157121. Consider the transmission
_-H airborne sound from a source room (left)
= . \ a receiving room (right). Each transmiss
A B g - ==L - path involves one surface in the sour
- ~ room (denoted by a capital letter) and or
/ \ in the receiving room (denoted by lawer
/ — Fd \ caseletter). Direct transmission througkhe
\ separatingassemblyis path Dd. For each
\ L1 1 , ) edge of the separating assembiyere are
Y = — three flanking paths: Ff from flanking
\ / surface F tdlanking surface ffrom direct
~ s surface D tdlanking surface f, anédfrom

~ o - flanking surface F tdirect surfaced.

b23S GKIG GKS f SEHWIYNIAYEE AAMFG DS IR S WRG 15 direce N a R€
transmission, i.ethe surface of the separating assembly. These surfaces may be either wall or
floor/ceiling assemblies.

1.3.1. Calculation of the ASTC Rating

In Canada, building elements are normally tested according to the ASOMtandard, and building

code requirements are given in terms of apparent sound transmission class (ASTC) determined from the
apparent sound transmission loss (ATL) for theo$détequency bands from 125 Hz to 4000 Hz, following

the procedure in ASTM E413. Merging this context with using tha$3C21 procedures in this Guide,

tKS 0 S NI SoundiRMINGEOMA 4 A A2y fscuddd Bl V § RA & & A 2 y inffofluged ¢ KI 9S
to provide consistency with ASTM terminologhile matchingthe function of the direct and flanking

sound reductiorindicesdefined in 1ISQA57121.

Section 4.1 of ISC67121 defines a process to calculate the apparent sound transmission by combining
the sound power transmitted via the direct path and the twelve foster flanking paths (three paths at
each of the four edges of the separating assembly, as illustrated in Figure 1.3). Equation 1¥%6iR&S0

1 is recast here with slightly different grping of the paths (treating the set of paths at each edge of the
separating assembly in turn) to match the presentation approach chosen for the examples in this Guide.

Guick to Calculating Airborne Sound Transmission in Buildings Pager of 196
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Chapter 1: Sound Transmission via Many Paths

The apparent sound transmission loss is the logarithmic expression of the total tesiamfactor{Q v Y

0°YD p 1teB Eq. 1.1
The total transmission factotQ0 A & OF f OdzZf F GSR FTNRBY | &adzy 2F GNI ya)
Eq. 1.2
t 1 T t T

The transmission factors are definedfaows:

tQ is the ratio of the total sound power radiated into the receiving room relative to the sound
power incident on the separating element;

tpg is the ratio of the sound power radiated by the separating element relative to the sound
power incidenton the separating element;

tpr is the ratio of the sound power radiated by a flanking element f in the receiving room due to
structure-borne transmission from element D in the source room, relative to the sound
power incident on the separating element;

tg is the ratio of the sound power radiated by a flanking element f in the receiving room due to
structure-borne transmission from element F in the source room, relative to the sound power
incident on the separating element;

trq is the ratio of the sound peer radiated by element d in the receiving room due to structure
borne transmission from flanking element F in the source room, relative to the sound power
incident on the separating element.

Each of the transmission factolg can be related to a correspding path transmission loss associated
with a specific pair of surfaces by the following expressions:

Direct transmission loss (for the separating assembly)p i 11C dB

Flanking transmission loss (for flanking path ij) p 1 11CdB Eq. 1.3
orconverselytj pm 7

To connect this more obviously to standard laboratory test results, the expressions of Equations 1.1 to
1.3 can readily be recast in terms of sound transmission loss values, as ishBg. 1.4.

PageB of 196 Guide to Calculating Airborne Sound Transmission in Buildings
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Chapter 1: Sound Transmission via Many Paths

The apparent sound transmission loss (ATL) between two rooms (assuming the room geometry of
Section 14.1and neglecting the sound that Byl 8 8 S& GKS o6dzAf RAy 3 & i NHzO (G dzNB |
resultant of the direct sound transmissidoss & , ) through the separating wall or floor element and
the set of flanking sound transmission loss contributiohs (, 4 , , and4 , ) of the three flanking
paths for every junction at the edges of the separating element (as shown thFiguch that:

6"Y0O pm@ 1 Cpm?8 p 1t 8° p 182 p 182 Eq. 14

Note that this equation differs slightly from the calculation of the apparent sound transmiggifined

in Equation 14 of ISC67121. Eq. 1.4 of this Guide treats the set of paths at each edge of the separating
assembly in turn to match the presentation for the examples in this Guide. Eq. 1.4 is universally valid for
all building systems, and thremaining challenge is to find the right expressions to calculate the sound
transmission for the different paths for the chosen building system and situation.

The standard 1ISO 157412describes two methods of calculating the apparent sound insulation in a
building: the Detailed Method and the Simplified Method. This Guide describes both methods to
calculate the apparent sound insulation in a building. The Simplified Method uses thergingber
ratings (STC or Flanking STC for each transmission patmpesprate) instead of the frequeney
dependent sound transmission loss values, and yields the ASTC directly:

o°Y'YS prd 1 Cp m 8t p 8t p 8t p Tt 8t Eq. 1.5

The Simplified Method has been widely used by designers in Europe for many years for calculations
based on R data. Its primary advantage is the simplicity of the procedure, which makes it usable by
non-specialists. Although it is less rigorous than the Detailed Method, the differences between the
results using the two methods are small, and the calculations tfi@er Simplified Method use
approximations that should ensure the results are slightly conservative.

The calculation process for each type of construction is presented in a separate chapteiGfitids
1 Goncrete and masonry structures in Gher 2
1 Qosslaminated timbea (CLT) structures in Chapter 3
9 Lghtweight woodframed and steeframed structures in Chapter 4
9 Hybrid structures integrating different tygs of construction in Chapter 5

For each of these types of construction, an appropriate type of laboyatiata should be used, as
detailed in that chapter.

The set of transmission factors used in ti@side is less general than the corresponding list of
transmission factors in 1ISIB7121 to reflect the simplifications due to the Standard Scenario (see
Section 14) and some further simplifications noted in the following cautions.
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Chapter 1: Sound Transmission via Many Paths

Cautions and limitations to examples presented in ti@siide

ThisGuidewas developed to suppothe transition to ASTC ratings for sound control objectivethe
National Buding Code of Canada&mplifications were made to meet the specific needs of t
application, wheresound insulationis addressed only in the context of melinit residential buildings
The simplifications include that:

1 Transmission around or throughe separating assembly due to leaks at its perimeter
penetrations such as ventilation systems are assumed negligible

1 Indirect airbornesound transmissiorffor example airborne flanking via an unblocked attic
crawl space) is assumed to beppressedby normal fire blocking requirements

For adjacenunits in a multifamily residential building, theetwo issues should be dealt with luging
normal good practice for fire and sound control between adjoining dwellings.

If this Guideis applied to situdons other than separation between adjacent units in mdtnily
residential buildings, some of these issues may have to be explicitly addressed in the calculation
For example, for adjoining rooms within a single office or home, flanking patisas ventilation duct
or open shared plenum spaces may be an issue. The flas&inygl transmissioassociated with thesg
additional paths should be determined and included in the calculated ASTC15712A includes
specific guidance for such issyasd the examples in this Guiddlow for such a correctiarA worked
example of a scenario with two sidg-side rooms and a door is presented in Appendix A2.
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1.4. Worked Examples in this Guide

This Guide containmore than50 worked examples that demonsteathe calculation of the ASTC rating
for variousconstruction typesEachworked example presestthe pertinent physical characteristics of
the wall and floorassemblies andheir junctions, together with a summary of key steps in the
calculation procesfor these constructions

1.4.1. Standard Scenario for the Worked Examples in this Guide

The prediction of the sound transmitted in buildings depends not only on the construction details of the
transmission paths, but also on the size and shape of each of the saofaces and on the sound
absorption in the receiving room. The ability to adjust the calculation to fit the dimensions in a specific
building or to normalize to different receiving room conditions enables a skilled designer to obtain more
accurate preditons.

For purposes of this Guide, where resu#tee presented for a variety of constructions, easy and
meaningful comparison of results is facilitated by calculating all the examples for a common set of room
geometry and dimensions. This is particularseful where only small changes are made between the
construction details in the examples, since any change in the ASTC rating can then be attributed to the
changes that were made in the construction details.

Therefore, a Standard Scenario has been adofiiedll the examples, with the following constraints:

1 Sound is transmitted between adjacent rooms, either digleside or oneabovethe-other.

1 The adjacentdomsare mirror imagesof eachother, (with one sideof the separatingassembly
facingeachroom, and constituting one complete face of each rectangular room).

The Standard Scenario is illustrated in Figurdsathd 15, for the cases where one room is beside the
other, or one is above the other, respectively.

Guick to Calculating Airborne Sound Transmission in Buildings Pagellof 196
4" edition ¢ December 2018



Chapter 1: Sound Transmission via Many Paths
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Chapter 1: Sound Transmission via Many Paths

The pertinent dimensions and junction details are shown in Figudeand 1.5

1 Note the labelling of junctions at the four edges of the separating assembly (J1 to J4) in Eigures
and 1.5 These junction designatisrare used in the design examples throughout this Guide.

1 For horizontal room pairs (i.e. rooms are slaeside) the separating wall is 208 high by 5n wide,
flanking floor/ceilings are th by 5m and flanking walls are 2.5 m high by 4 m wide.

1 For vertcal room pairs (i.e. one room is above the other) the separating floor/ceilingni®yt5m
wide and flanking walls in both rooms are 2.5 m high.

1 Ingeneral, it is assumed that junctions at one side of the room (at the separating wall if rooms are
side-by-side) are crosfunctions, while one or both of the other two junctions argufictions. This
enables the examples to illustrate typical differences between the two common junction cases.

9 For a horizontatoom pair, the separating wall hasjiinctions wih the flanking walls at both the
facade and corridor sides, and crgaactions at floor and ceiling.

1 For a verticatoom pair, the fagade wall has ajdnction with the separating floor, but the opposing
corridor wall has a crogsinction, as do the othetwo walls.

Deviations from the Standard Scenario, such as for rooms with different dimensions or for room pairs
where one room is an end unit with-jinctions instead of crogsinctions, can be calculated by
substituting the appropriate room dimensionsd junction details in the calculation procedures and in
the worked examples in thisuide

Following the labeling convention described in Figu@ the labels for the flanking surfaces of the
Standard Scenarios are detailed in the following Tat8e

Room Pair SurfacesD and d Flanking SurfaceF andf Junction
Junction 1: floor F and f Crossjunction

Horizontal Separating wall Junction 2: fagade wall F and { T-junction

(Fig. 14) Junction 3: ceiling F and f Crossjunction
Junction 4: corridor wall F and| T-junction
Junction 1: wall F and f Crossjunction

Vertical Separating floor/ceiling Junction 2: facade wall F and | T-junction

(Fig. 15) Junction 3: wall F and f Crossjunction
Junction 4: corridor wall F and| Crossjunction

Table 13: Surfaces (D, d, F and f) for flanking paths at each junction, as in the Standard Scenario.
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Chapter 1: Sound Transmission via Many Paths

1.4.2. Calculation Spreadsheets for the Worked Examples

The calculation of the ASTC ratifog each worked examples illustrated step by step in a calculation
spreadsheet.Figure 1.6 showsvo examples of calculation spreadshegt; one for a calculation using
the Detailed Method of IS@57121, and one for a calculation using the Simplified Method

Golour is used to highlight inputnd output values in the workedkamples:

1 Bright yellow is used to indicate section headings, i.e. blocks of data for the separating assembly
and the four junctions

1 Light red is used to indicate input values

1 Blue is used to indicatthe direct sound transmission loss, including the effetin-situ loss
corrections and any added lining(s) on the separating assembly

1 Pale yellowis used to indicatealculated values of the combined flanking sound transmission
due to a set of flanking paths

1 Greenis used to indicat¢he final result for theASTC rating

TISC Symbor Reference 125250 _500_1000 2000 4000 STC or AS] 1SO Symbol Reference STC oDSTC STC or AS
SEpa;aung Partition (190 m(rTn )concrele bloc‘k)b — Separating Partition (78 mm 3-ply CLT)
Sound Transmission Loss (TL) R_D,jab RR-334, NRC Mean BLK190(NW, 35 38 44 50 58 62 49 u
Structural Reverberation Time T_slab 1SO 15712-1, Eq. C.5 0.2090.191 0.119 0.072 0,042 0.024 Laboratory STC for Dd R_sw  RR-335 Base CLTO3 ) 36
Change by Lining on source side ~ iR_D  No Lining , 0o 0 0 0 0 o0 n { &iangebyLiningonD pR Dw wwmoopZ pe¢[m/ [ ¢nom? no 9
Change by Lining on receive side pR_d  NoLining , o 0 0 0 0 0 n { &Hange by Liningond pR_dw wwnoopZ né¢[m/[¢nom?no 9
Structural Reverb, Time in-situ T_ssitu_1SO 15712-1, Eq. C.1-C3 0.256 0169 0.108 0.067 0.040 0.023 If airborne flanking or bare CLT RR-335, STC(Bare CLT03) - STC(Base CLT03) N/A
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 00 Direct STC in-situ R_Ddw RR-335, Eq. 4.1.2 36 + MAX(9,9) + MIN(9,9)2 = 50
Direct TL in-situ R_D;situ_1SO 15712-1, Eq. 19, 24 36 39 44 50 58 62 49 -
150 Symbor S e 155550 500 1000 3000 4000 STCGrAS| | Junction 1 (Cross-Junction, 78 mm 3-ply CLT Separating Wall / 175 mm 5-ply CLT Floor)
Junction 1 (Rigid cross-junction, 100 mm block separating wall / 150 mm concrete floor) Flanking Element F1:
Sound Transmission Loss, F1 orfl  R_F1,lab RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53 Laboratory STC for F1 R_F1w RR-335, Base CLT05-Mean 42
Structural Reverberation Time T_slab Measured T_s 0.439 0.369 0.250 0.205 0.146 0.077 n{¢/ OKIy3IS opwanyBvgitd o2py> QM [ T/ [ ¢ tChno 10
Change by Lining on source side  nR_F1 No Lining, 0 0o 0o 0o 0 o0 Flanking Element f1:
Change by Lining on receive side  nR_fL  No Lining, 0 0o 0 0o 0 o m w
Structural Reverb. Time in-situ T ssiu 1SO 15712-1, Eq. C.1-C.3 0.347 0.238 0.159 0.104 0.066 0.041 Laboéa/lory gTKCIfor 'g & ?JLW{ RR-335, Base C'}ng Mear/\ O e ‘1‘5
TL in-situ for F1 R_FLsitu ISO 15712-1, Eq. 19 410 439 520 609 69.4 778 55 n { Y O w R WBWITED 02py= Ty [ T/ [ ¢ TCno
TL in-situ for f1 ROfLsitu 10 167121, Eq. 19 410 439 520 609 694 778 58 Flanking STC for path Ff_1 R_Ffw RR-335,Eq.4.1.3  42/2 +42/2 + MAX(10,10) + MIN(10,10)/2 + 1.1~ 4 =62
Junction J1 - Coupling Flanking STC for path Fd_1L R_Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(10,9) + MIN(10,9)/2 + 10.5 + 4 = 68
Velocity Level Difference for Ff D_v,Ff_1,si1SO 15712-1, Eq. 21, 22 93 94 97 100 105 111 Flanking STC for path Df_1 R_Dfw RR-335, Eq.4.1.3 36/2 + 42/2 +MAX(9,10) + MIN(9,10)/2 + 10.5 + 4 = 68
Velocity Level Difference for Fd  D_v,Fd_1,silSO 15712-1, Eq. 21, 22 116 118 122 126 132 14.0 Junction 1: Flanking STC for all paths  Subset of Eq. 4.1.1 ~10"LOG10(106.2 + 10~ 6.8 + 107 6.8) = 60|
Velocity Level Difference for Df  D_v,Df_1,51SO 15712-1, Eq. 21, 22 116 118 122 126 132 140
Flanking Transmission Loss - Path data -
Flanking TL for Path Ff_1 R_Ff ISO 157121, Eq. 25a 48 51 60 69 78 87 62 Junction 2 (T-Junction, 78 mm 3-ply CLT Separating Wall / 78 mm 3-ply CLT Flanking Wall)
Flanking TL for Path Fd_1 R_Fd SO 15712-1, Eq. 25a 49 52 59 67 76 83 63 Flanking Element F2
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 49 5 59 67 76 83 63 Laboratory STC for F2 R_F2,w RR-335, Base CLT03 36
Junction 1: Flanking STC for all paths -1010610(10"62+10%63+10~63)= 58] |n{ ¢/ OKIy3aS 0w Gy o2yZ Que [ /[ ¢no T2 no 9
Junction 2 (Rigid T-Junction, 190 mm block separating wall / 190 mm block flanking wall) Flenking Element (2:
Sound Transmission Loss, F2 orf2 R_F2,lab RR-334, NRC Mean BLK190(NW) 35 38 44 50 58 62 29 Laboratory STC for f2 R f2w RR-335, Base CLT03 ) 36
Structural Reverberation Time T slab 1SO 15712-1, Eq. C.5 0.299 0.191 0.119 0.072 0.042 0.024 n{ ¢/ OKFy3s w R YWD 0Zpy> THe [ M/ [ ¢nom2 no 9
Change by Lining on source side NR_F2  No Lining , 0 0 0 0 0 0 Flanking STC for path Ff_ 2 R_Ffw RR-335, Eq. 4.1.3 36/2 +36/2 + MAX(9,9) + MIN(9,9)/2 + 3.5 + 7 = 60
Change by Lining on receive side NR_f2 No Lining , 0 0 0 0 0 0 Flanking STC for path F R_Fdw RR-335,Eq.4.1.3 36/2 +36/2 + MAX(9,9) + MIN(9,9)/2 +5.7 + 7 = 62
Structural Reverb. Time in-situ T_ssiu 1SO 15712-1, Eq. C.1-C.3 0.219 0.146 0.094 0.059 0.036 0.021 Flanking STC for path Df 2 R_Dfw RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
TL in-situ for F2 RF2,5itu 1SO 15712-1, Eq. 19 6.4 39.2 450 50.8 587 625 50 p Tor all 107 - ™ e =
TL in-situ for f2 R_f2.situ 10 15712-1, Eq. 19 364 392 450 508 587 625 50 Junction 2: Flanking STC for all paths  Subset of Eq. 4.1.1 10*L.OG10(10"-6 + 10" 6.2 + 10" 6.2 ) 56
Junction J2 - Coupling § § §
Velocity Level Difference for Ff  D_v,Ff 2,si1SO 15712-1, Eq. 21, 22 109 111 115 120 12.7 135 Junction 3 (Cross-Junction, 78 mm 3-ply CLT Separating Wall / 175 mm 5-ply CLT Ceilirig)
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 110 113 11.7 123 130 138 Flanking Element F3:
Velocity Level Difference for Df  D_v,Df 2,5 1SO 15712-1, Eq. 21, 22 110 113 117 123 130 138 Laboratory STC for F3 R_F3w RR-335, Base CLTO5-Mean 42
E::::: Kav':r'g::snmrnv?ss-':am da‘aR Ff IS0 15712-1, Eq. 25a 48 51 58 64 72 77 62 per OKFy3S lofw G onemiloeyaaionl MMMl z
F\ankmg TL for Path Fd_2 RFd ISO15712-1, Eﬂ 25a 48 51 57 63 72 77 62 Flanking Element {3:
Flanking TL for Path Df_2 RODf ISO15712-1, Eq. 258 a8 51 57 77 62 Laboratory STCforf3 R f3w RR-335, Base CLTO5-Mean 42
Junction 2: Flanking STC for all paths -10"LOG10(10~6.2 + 10 6.2 + 10 6.2) = 57 n{¢/ OKFy3S opwdR oWwitd o2pyz Tnot [ m/ [ ¢t/ nm 7
Flanking STC for path Ff_3 R_Ffw RR-335, Eq. 4.1.3 4212 + 4212 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
Junction 3 (Rigid cross-junction, 190 mm block separating wall / 150 mm concrete ceiling) Flanking STC for path Fd_3 R_Fdw RR-335, Eq. 4.1.3 4212 + 36/2 + MAX(7,9) + MIN(7,9)/2 + 10.5 + 4 = 66
o S o o A Pag s 5| |Flanking STC for path D3 R_Dfw RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(9,7) + MIN(9,7)/2 + 10.5 + 4 = 66
u 9 pat Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-5.8 + 10"- 6.6 + 10"- 6.6 ) = 57|
Junction 4 (Rigid T-junction, 190 mm block separating wall / 190 mm block flanking wall) § § X
|All input data the same as for Junction 2, but different junctions at ceiling and floor change in-situ loss factors from Junction 2 Junction 4 (T-Junction, 78 mm 3-ply CLT Separating Wall / 78 mm 3-ply CLT Flanking Wall)
Structural Reverb, Time in-situ T ssitu IS0 15712-1, Eq. C.1-C3 0.2380.158 0102 0.063 0.038 0.021 Flanking Element F4
TL in-situ for F4 RF4situ1SO 15712-1, Eq. 19 360 388 44.7 506 584 623 S0 Laboratory STC for F4 R_F4w RR-335, Base CLT03 36
TL in-situ for f4 R_f4,situ ISO 15712-1, Eq. 19 360 388 44.7 506 58.4 623 50 n{¢/ OKEy3S 0wy @bt o2yt Qe[ m/ [ 612 no 9
Junction J4 - Coupling =
Velocity Level Difference for Ff  D_v,Ff_4,si1SO 157121, Eq. 21, 22 105 108 11.2 11.8 125 133 Flanking Element f4
Velocity Level Difference for Fd  D_v,Fd_4,siISO 157121, Eq. 21, 22 108 111 11.6 121 129 137 Laboratory STC for f4 R_faw RR-335, Base CLTO3 36
Velocity Level Difference for Df  D_v.Df 4,si1SO 15712-1, Eq. 21, 22 108 111 116 121 129 137 n{¢/ OKIy3S opw R pidwgih o2pys Fin¢ [ 0/ [ ¢ 2 no 9
Flanking Transmission Loss - Path data Flanking STC for path Ff_ 4 R_Ffw RR-335, Eq.4.1.3 36/2 +36/2 + MAX(9,9) + MIN(9,9)/2 + 3.5 + 7 = 60
Fanking TL for Path -4 RF( 150157124, Eq. 25 Rl mlal T @ Flanking STC for path Fd_4 R_Fdw RR-335, Eq.4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
lanking TL for Path Fd_¢ X -1, Eq. 252 i 4 - =
Flanking 1T for paih -4 R br 150 17121 o o%a e 2 o Flanking STC for path Df 4 R_Dfw RR-335, £q.4.13 36/2 + 3612 +MAX(9,9) + MINO.9Y2 +5.7 +7 = 62
Junetion 4: Flanking STC for all paths - 101L0G10(10"6.2 + 10% 61 + 10~6.1)= 57| |Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10"LOG10(10"6 + 107 6.2 +10%-6.2) = 56
Total Flanking (for all 4 junctions) 51 Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values: 51
[ASTC due to Direct plus Flanking Paths’ RR-331, Eq. 1.4 34 37 42 49 57 61 ] 47 ASTC due to Direct plus Flanking PathsEq. 4.1.1 ‘Combining Direct STC and 12 Flanking STC values#48

Figurel.6: Exampls of calculationspreadshees for the determination of the ASTi@ting: The layouts
for the Detailed Method (on théeft) and the Simplified Method (on theght) are similar,
but the former presents more detailed infmation. Larger versions of these images are
given in the following discussion of each method.
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Calculation Spreadsheets for Worked Examples using the Detailed Method

Worked examples demonstiiaig the calculation of the ASTC rating using the Detailed Wkbthre
presented in Section®.1, 2.2, 2.3, 3.2,5.1, and5.2

The calculationsisng the Detailed Methodire performed in the 1®ne-third octave frequency bands
between125Hzand 4000Hz but to save space data is only presented in six ofelome-third octave
bands (129Hz, 50 Hz, 50(Hz, 100z, 200MHz, and 40061z) It shouldbe kept in mind that the data
shown in the worked examples is only a subset of the actual data used for the calculations.

Within eachspreadsheetthe a WS FSNB Yy 0S¢ O2f dzYy LINB aThe/sbuice indy Be & 2 dzNI
indicated by aNRC report numbeand identifier fora laboratory test resultor by applicable equations

and sections of ISC67121 or their counterparts using ASTM ratings. Symbols and subscripts identifying

the corresponding variable in 1967121 are given in the adjacent column.

To permit readers to better assess the worked examplegg the Detailed Methadthe spreadsheets

show the singlenumber ratings (such as STC for each assembly and Flanking STC for specifat paths)
intermediate steps during the calculation. Note that thesseglenumber ratings shown at each stage of

the calculation are presented only to provide readers with a convenient indication of the relative
strength of the 13 sound transmission paths. The actual calculation at each step is performed in the
individualone-third octave bandsThe sound transmission loss values for the 13 paths are combined to
arrive at the overall apparent sound transmission loss (ATL) for each frequency baST®@ating is

then calculated from the values for apparent sound transsion loss in thel6 one-third octave
frequency banddetween125Hzand 4000 Hz.

Under theK S RAY 3 a{ thé exanplksusifigttheéDetailed Methogresent singlenumber
ratings each calculated from a set ohe-third octavebanddata according to ASVM E413 to provide a
consistent set of summasinglenumbermeasures at each stage of the calculation:

I STC values fdhe laboratory sound transmission losgwall or floor assemblies

T In-situ STC values for the calculataesitu soundtransmission losef wall and floor assemblies

9 Direct STGraluesfor the in-situ sound transmissionloss through the separating assembly
includingthe effect oflinings

1 Flanking STC values calculated for each flankmghd transmission path at each junction
includingthe effect oflinings

1 Apparent STC (AS™M@Juesfor the combination of direct and flanking transmission via all paths

The Detailed Method worksheet for an example with digeside rooms is shown in Figure 1.7.
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Data sources and equations Input data Results
—— - —
| Reference 125 350 500 1000 2000 ADDD STCor ASTC
| g RR-334, Men-BLKLS0[NW) 35 38 44 S0 5B 62 4z
= RR-334, RT-Mean-E LK1 SD[NW] 0384 D355 0.165 0.101 0056 0.041
= Mo lining /] 1] 1] o o o
| b Mo fining 0 [} [} o o o
g 50 157121, Eq.
| sealed & Bl
i R_D,situ 50 15712-1, Eq. 19,24 T L S Direct STC rating
| 150 Symbol Reference 125 250 SO0 1000 2000 400D STCor ASTC
| R_FLlab  RR-334, CONL5D, TLF-15-045 40 42 S0 58 66 53
T RR-334, Me3sured T_s for CON150 0435 0363 0.250 0.205 0146 0077
I No fining L] 0 0 L] L] L]
| =
I 5 :
=) 55
= 5713-1, Eq. 21,332
| >S5 57121, Eq. 21,22
| — 5712-1, Eq. 21, 22
Flankng Trans: .
| Hanking TL for Path Ff_1 _25a 4% 51 60 €8 7B &7 £2 Fla ﬂklﬂgSTC
Hanking TL for Path Fd_1 R_Fd 50 15712-1, Eq.253 50 53 60 68 76 84 64
| Hanking TL for Path DFf_1 R_Df BO15712-1,Eq. 253 50 53 &0 68 75 B4 64 'FOI' each path
I Junction 1: Hanking STCfor all paths - 10 *LOGI0(1005.2 + 100 6.4+ 100 6.4 | = 58
i Junction 2: Separating wallfwall
| Sound n FZorfz F_FZ/ab  RR-334, Mean-BLELS0[NW) 35 38 44 S0 5B 62 4z
RR-334, RT-Mean-ELK1 8D[NW) 0384 D355 0.165 0.101 0056 0.041
I Mo lining /] (4] o o o [+]
| 0 o 0 [1} [1} [}
(']
| - 51
I [=] 404 455 51
I E 712-1, Eq. 21,22 111 115 (120 (127 | 135
S 2-1,Eq. 21,22 113 117 123 130 135
| = 7121, Eq. 21,32 110 113 117 123 130 138
ankng Trans Fath data .
| Hanking TL for Fath Ff_2 712-1, Eq. 253 4% 53 58 65 74 7% 64 Fla ﬂklﬂg 5TC
Hanking TL for Path Fd_2 31, Eq. 253 4% 52 58 &5 73 79 63 f h h
| Hanking TL for Path Df_2 712-1, Eq. 253 4% 52 58 65 73 79 63 or eac pat
Junction 2: Hanking sTCfor all paths -10*LOG10(1006.4 + 104 6.3+ 10- 6.3 |
e
I Junction 3: Separating wall/ce
Al input va same as unction 1
I Junction 3: Aanking 5TC for all paths 5E
| = = =
- Junction 4: Separating Wallwall
I = Al input data th Change n
m =
5.0 15713~ 7 5
I (e L:il—iii'ed- 372 | 401 17 ;1
| < O 157131, Eq. 18 72 4D. 847 5
O g -~ -
| = 0 157121, Eq. 21,33 108 112 118 125 133
=] O 157121, Eq. 21,22 111 116 (121 128 137
| £ 0 157121, Eq. 21,22 111 116 (121 128 137
=
I ™ |RankingTiforpath i a 0 157121, Eq. 253 4% 52 58 65 73 79 63
Hanking TL for Path Fd_a O 157121, Eq. 253 48 52 58 65 73 79 63 .
| Hanking TL for Path Df_4 O 157121, Eq. 253 48 52 58 &5 73 79 63 FlankmgSTC for
Junction 4: Hanking STCfor all paths -10*LOGIO[10%6.3 + 10" 6.3+ 10 6.3 |= 58 H
I e e e e allflanking paths
Total Hanking (for all 4 jun ctions) 52
ASTC due to Direct plus Hanking Paths RR-331, Eq. 1.4 35 38 a4 50 58 64 A8 H F| na| ASTC rati ng

1
Data for subset of
frequency bands

Figurel.7: Example of a calculation spresketet for the ASTC calculation using the Detailed Method.
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Calculation Spreadsheets for Worked Examples using the Simplified Method

Worked examples that demonstrate the calculation of the ASTC rating using the Simplified Method are
presented in Sectiond.4, 3.1, 4.2, 4.3, and5.3.

UndSNJ GKS K3mpRAY Z Za {iw/S SEF YLX Sa LINGndldbgraioryregtaddzi R G|

9 STC values fdhe laboratory sound transmission loswall or floor assemblies

T n{¢/ @FtdzSa YSIadaNBR Ay (KS fF02Nrid2NE F2N (K
specfied wall or floor assembly, as explained in Appendix Al of3hide

1 Flanking STC values for each flanksogind transmissiorpath at each junction measured
following 1ISAL0848 and renormalized using Ed..1.3(for lightweight framed constructics)

7 A

UndeNJ 6 KS KSIFRAY3 a{¢/ 2N ! {¢/ &3 (K SEI YL S& LINB&aS$
specific paths:

9 Direct STC rating for the in-situ sound transmissionloss through the separatingassembly
includingthe effect oflinings

1 FlankingSTC ratigs br each flankingoundtransmission patlincluding theeffect oflinings

1 Apparent STASTEratingsfor the combination of direct and flankirgpundtransmission paths

The numeric calculations are presented stgpstep in each worked example, usingmpact notation
consistent with the spreadsheet expressions:

9 Forthe calculation of the Direc6TC and the F&ingSTC, the expressions show tleguired
calculation to account for linings on one or both sides of the bare assemb@se values are
rounded to the nearest integer, for consistency with the corresponding measured values.

1 For combining the sound power transmitted via specific paths, the calculation of.&kdp
presented in several stages. Note that in the compact notation, a term fosmnéted sound
power fraction such ap 1 8°  becomes 10“ if ST¢= 74.

1 At each stage (such as the Flanking STC for the 3 paths at a given junction) the result is
converted into decibel form by calculatind0*log,, (transmitted soundpower fraction) to
facilitate comparison of each path or junction with the Direct STC and the final ASTC result.

Within the spreadsheefor each worked examplahe a WS FSNBE Yy OS¢ 02 f dzYy theINBa Sy i
input data The source may be identified ByNRC report number and identifier for each laboratory test

result, or by applicable equations and sections of IE87121 or their counterparts using ASTM ratings.

Symbols and subscripts identifying the corresponding variable i133021 are given inhie adjacent

column.

The Simplified Method worksheet for an example with digeside rooms is shown in FiguteB.
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Chapter 1: Sound Transmission via Many Paths

Data sources and equations | Input data | Results |

v v

r [150 symbol Reference "STCor ASTC STCorAsIC |V
| O |Separating Partition 1
= Labaratory STC for Dd R_sw RR-334, Mean-BLK130[NW) 48
I £ |
b=y ASTC change by Lining on D AR Dw  Nolining 0
| v ASTC change by Lining on d AR dw  Nolining 0 - -
| & |pirectSTCin-situ R Ddw RR-331,Eq242 49+ MAX(0,0)+ MIN(O,0Y/2 = 49 Direct STCrating
I
Junction 1: Separating Wall/ Floor 1
| Flanking Element F1: |
| o~ |tenoratorysTcforFl R_FLw RR-334, CON150, TLF-15-045 53
I = ASTC change by Lining AR _Flw Nolining 0 |
(=] FEnking Element f1: I
| .E Laboratory STC for f1 R flw RR-334, CON150, TLF-15-045 53
I = ASTC change by Lining AR flw  Nolining | k
= |Flanking STC for path Ff R_Ffw RR-331,Eq 243 532 +53/2+ 63 Flan ng STC
I
I - Flanking STC for path Fd R_Fdw RR-331,Eq.2.43 +49/2 + 64
Flanking STC for path Df R_Dfw RR-331,Eq 243 f2+53/2 + [ 64 | fOI' eaCh path
I
|__ Junction 1: Flanking STC for all paths RR-331, subset of Eg. 2.4.1 -10*L0G10{10* 59 |
1 Junction 2: Separating Wall/ Wall |
Flanking Element F2:
| oy |eporstorysTCorF2 R_F2w RR-334, Mean-BLK190{NW) 49 !
| = ASTC change by Lining AR _F2w  Nolining 0 I
O |Fnking Element f2: |
I = Laboratory STC for 2 R f2w  RR-334, Mear-BLK190{NW) 49
=
| = ASTC change by Lining AR f2w  Nolining Fla n kl n STC
=1 Flanking STC for path Ff R_Ffw RR-331,Eq 2.43 62 g
I
™ |Flanking STC for path Fd R_Fdw RR-331 Eq.2.4.3 62 for each path
| P
| Flanking STC for path Df R_Dfw RR-331,Eqg 2.43 62
1 Junction 2: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 5711
I
Junction 3: Separating Wall/f Ceiling 1
I Flnking Element F3: I
| N Laboratory STC for F3 R_F3,w RR-334, CON150, TLF-15-045 53
I = ASTC change by Lining AR _F3w  Nolining 0 |
O |FEnking Element f3:
‘= |Lzboratory STC for f3 R f3w  RR-334, CON150, TLF-15-045 53 |
=
ASTC change by Lining AR f3,w  Nolining .
=
I S |Fanking 57c for path Ft R_Fiw RR-331 Eq 2.43 63 Flanking STC
I
I ™ [|Flanking 5TC for path Fd R_Fdw RR-331,Eq 2.43 64
Flanking S5TC for path Df R_Dfw RR-331,Eqg 2.43 ! J (0,0) 64 I fOI' eaCh path
I
Junction 3: Flanking STC for all paths RR-331, subset of Eg. 2.4.1 -10*L0G10{10"-6. 59 I
1
- Junction 4: Separating Wall/ Wall 1
| Elenking Element F4: 1
Laboratory STC for F4 R_F4w RR-334, Mear-BLK190{NW) 49
|
= ASTC change by Lining AR _F4w  Nolining 0
1 =
) Flanking Element f4: |
| = |[Lsboratory STC forfd R f4w  RR-334, Mean-BLK190{NW) 49 |
I E ASTC change by Lining AR f4w  Nolining 0
S Flanking S5TC for path Ff R_Ffw RR-331,Eqg 2.43 f2 + 62 I
| - Flanking STC for path Fd R_Fdw RR-331,Eqg 2.43 2 + 62 I .
| Flanking STC for path Df R_Dfw RR-331 Eq 243 9/2+49/2 +MA ( 62 Flanking STC for
Junction 4: Flanking STC for all paths RR-331, subset of Eg. 2.4.1 -10*L0G10{10*-6.2 + 10*- 6.2 + 10"-6.2 )= 57 I R
I S P I | allflanking paths
Total Flanking STC (for all 4 junctions) RR-331, subset of Eg. 2.4.1 Combining 12 Flanking STC values 52
[
ASTC due to Direct plus Flanking Paths  RR-331, Eq. 2.4.1 Combining Direct STC with 12 Flanking STC \rauesl 47 IH Final ASTC ratin g |

Figurel.8: Example of a calculation spreadsheet for the ASTC calculation using the Simplified Method.
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Chapter 1: Sound Transmission via Many Paths

1.4.3. Rounding and Precision in the Worked Examples

Thevalue of thefinal AST@ating obtained in each worked example depends slightly on the precision of
the input data and on rounding of results at each stage of the calculafiwere is no rounding approach
explicitly specified in IST5712-1, but the worked examples in the ISO standard show input and
calculated sound reduction index values rounded todBivhich is consistent with the requirements for
presentation of results in the 1SO standards for measuring laboratory sound trarsmifse ASTM
standards for the measurement of sound transmission in the laboratory and in the field ST &hd
ASTME336, respectively) specify that sound transmission loss values should be rounded to the nearest
integer, which is arguably more repregative of meaningful precision of the result.

The examples in this document follow the ASTM convention of rounding to the nearest integer for input
sound transmission loss data from laboratory tests of wall or floor assemblies, for measured or
calculatedvalues of flankingoundtransmission loss for individual paths, and for the apparent sound
transmission loss calculated from the combination of direct and flanking paths. For input values
measured according to ISO standards for which there is no ASTMeqoant, specific rounding rules
were used as noted below:
1 Sound transmission loss values from measurements according to BST,Mind values @dTL
calculated from such measurements were rounded to the nearest integer.
9 Structural reverberation times meamad for laboratory wall or floor specimens or calculated for
laboratory results according to Annéxof 1ISA57121 were rounded to 3 decimal places.
1 Values of the vibration reduction index;)Kat junctions between a separating assembly and
assembly wre rounded to the nearest 0dB, both for results measured according to 15848
and for those calculated using the equations from Annex E o1 53021.

Between the input values and the flanking transmission loss results for each path (which wededoun

to the nearest integer), the worked examples are calculated to the full precision of the spreadsheet and
interim values are presented to slightly higher precision to permit detailed comparisons for users
treating these examples as benchmarks for tloein worksheets.

Whenthe calculated FlankingL or Flanking ST&luefor a given path exceeds 90, the value is limited to
90, to allow for the inevitable effect of higher order flanking paths which make the higher calculated
value not representative ohee true situation Further enhancements to elements in these paths will
give negligible benefit. The consequence of this limit is thatunctionSTGraluefor the set of 3 paths

at each edge of the separating assembly cannot exceedrgihe Total FlakingSTGraluefor all 4

edges cannot exceed 79.

The rounding approach used in ti@siideprovides a reasonable representation of data precision, and
should permit unambiguous interpretation of the worked examples presented here. However, it is
possiblethat a jurisdiction could specify other rounding approaches. Other rounding approaches could
change the calculated ASTC ratings Ay +
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

2. Buildings with Concrete or Concrete Masonry Wall s and Concrete
Floors

Thischapter begins with an introduction outlining th@ncepts of thedetailed calculatiormethod of
ISO 15712. The bllowingsections provide moréocussedprocedural guidance and worked examples
for specificsets ofwall, floor, and junction details fotoncrete and masonrpuildings

Airborne sound in a source room excites vibration of the wall and floor assemblies that form the
bounding surfaces of the rooms discussed ilChapter 1 the apparent transmission between adjacent
rooms ncludes the combinabn of directairbornesoundtransmission through the separating assembly
and stucture-borneflankingsoundtransmission via théhree pairs of wall and floorwgfaces (one in the
source room and the other in the receiving room) that are connectegaahof the four edges of the
separating assembly.heDetailed Method of ISO157121 is focused on the balance between the input
sound power and power losses (due to internal lossesind radiation, and power flow into adjoining
assembilis). This balance alrsthe direct transmission through each floor or wall assembly, alsd the
structure-borne transmission via the flanking surfaces.

More information on the direct and flanking sound insulationhoflow concrete blockmasonrywall

assemblies connected tooncrete floor assemblies can be found in NRC Research Rep884RR

G! LI NByd {2dzyR LyadzZ | GA2y Ay [ 2yONBGS . 201 . dzit
flanking sound insulation for a variety of con@dtlock building configurations.

Direct Transmission through the Separating Assembly

Figure 2.1 shows the steps required to transform the laboratory sound transmission data through a bare
separating assembly into the direct-gitu transmission loss. The steps are described in moreldetai
below the figure. The transformation requires a correction to adjust for the differences between losses
in a laboratory test specimen and the losses when the assembly is connected to adjoining struetures in
situ in the building. Note that all of the calations aregperformedin onethird octave bands.
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Step 1: Assemble the Step 4: Step 3:Calculate Step 2:
laboratory test data for » Adjust lab « total in-situ loss Calculate edge
the separating assembly TL values and structural RT « losses for the
1 TL values for the separating separating
9 Strudural RT ‘ assembly assembly

In-situ TL values

Figure 2.1 Steps to calculatéhe in-situ transmission losfor the separating assembly

Step 1: Assemblehe requiredlaboratory testdata:

0 Laboratory sound transmission loss (TL) valneasuredaccording to ASTM E90 for the floor
or wall assemblyf bare concrete or masonmnyithout added linings For the treatment of
linings in the calculation, pleasee Section 2.3.

0 Sructural reverberation time(Tg) measured according to 1SID8481 in the laboratory if
available If measured data is not available, a conservative estimate of the total loss factor for
a laboratory specimen can be calculated freiop C.5 of Annex C of I1$&¥121.

o Dimensions andhass per arefor each of the wall anddbr assemblies (without linings).

0 The coincidence frequency for each of the wall and floor assemblies (without linings).

Step 2: Calculatehe edge losses fahe separating assembly -situ:

o For each edgeof the separating assemblycalculate thevibration reduction index (K
between the separating assembly and each attached assembly using the appraasate
from Annex E of IST57121. These values depend tre junction geometry anan the ratio
of the massper areafor the assemblies.

o For each edgecalculate the resulting absorption coefficient using the values;@nid the
coincidence frequency(frequency at which the wavelength on the element and in
surrounding air coinciddpr the attached assemblies in Eg.2of ISOL57121.

Step 3: Calcate total loss fothe separating assembly and its$itu structuralreverberationtime:

0 Usethe 2" equationof Eq. C.Dbf ISOL57121 to calculate the combination of internal losses,
radiation losgsand edge losse$\ mmparison between the values calated for a common
surface for a vertical pair of rooms and a horizontal pair of rooms gives a check on the loss
calculations The total loss is frequenayependent for most junction typedNote:the worked
examplesonly givethe value fothe 500Hzone-third octavebandasa benchmark value.

0 Use the 1* equation of Eg. C.lof I1SO157121 to calculate the resulting structural
reverberation timeof the assembly.

Step 4: Calculatéhe in-situ TL values fothe separating assemblysingthe ratio of the structural
reverberation timesaccording taEq. 19 in Section 2.2 of ISA57121.
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

Transmission via Flanking Elements

A similar procedure is requiretb adjust the flanking sound transmission loss of each flanking path for

in-situ

losses associated withe connecting junction andhe two wall or floorsurfaces that comprise

the flanking path.The calculationprocess ispresented in Figure 2,2and each step is subsequently
explained.

Step 5:Calculate irsitu TL

for each surface F source » Step 8:Calculate
room (as in Steps-4) path TL for each
flankingpath,
Step 6:Calculate irsitu TL using the irsitu
for each surface f in receiving » values from
room (as in Steps-4) Steps 5, 6 and 7
in Eg.25a of
Step 7:Calculate K; Ky, and ISO157121.
Kor for each edge and adjust -

to in-situ VLD value

Figure

Step5:

Step6:

Step7:

2.2Steps to calculatthe flanking transmission loss foaeh flanking path

Calculatehe in-situ TLvalues for each flanking assemislyn the source roonby repeating the
procedure of Steps & 4 for these assembliedote that foran assembly of concrete (cast-
place concrete or precast concretemqs orhollow concrete blockmasonry the coincidence
frequeng is below 1254z Hence the radiation efficiency is equal to unity and the resonant
sound transmission lossequiredfor these calculations) is equal to the sound transmission loss
measuredn the standard ASTM E90 laboratory test.

Calculatehe in-situ TL values foeach flankingassemblyf in the receiving roonby repeating

the procedure of Steps ¢ 4 for these assemblies. Note that because of the symmetry in the
Standard Scenariased in thisGuideand because thgrecedingcalculation for directsound
transmission provide@-situ values for surfaces D and the examples in this Guide require
Steps 5 and 6 for onlg of the room surfaces:a floor/ceiling assembly a separating all, a
corridor wall, anda fagade wall Applying the Detailed Method to rooms with other geometries
than in the Standard Scenario may require further calculations.

Calculatehe in-situ velocity level difference (VLE)r the junction attenuatiorfor each path

o Calculatethe vibration reduction index (X between the pair of assemblies using the
appropriate case from Annex E of I8&¥121.

o Calculatghe VLD forthe junctionof each flanking pathising Eqg. 21 and 22 of 1367121.
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Step8: Calalatethe flanking TL values for each flanking path:
0 Usethe in-situ transmission loss values calculated in Steps 5 and 6/ltBgalues calculated
in Step 7, and the areas of the elements to determine the flanking sound transmission loss for
each flankng path usind=q. 25a of IS@57121.

Combining Direct and Flanking Sound Transmission

From Step4:
Take insitu Direct TL values »

(including effect of linings)

Step 9: Calculate
Apparent TL using
the equations in - ASTC

_ Section 1.4, and
FromStep8: calculate ASTC

Take Flanking TL values » from these values
(including effect of linings)

for each flanking path

Step 9: Combine the sound power transmitted via the direct pdthrough the separating assembdynd
the 12 flanking paths (3 at each edgfethe separating assembly).
0 Use Equations 4.in Section 1.4 of thi§uide (equivalent to Section 4.1 of 1967121) to
calculatethe apparent transmission loss (ATL)
0 Usethe resultingvalues ofthe apparent transmission loss the procedure of ASTM HE3 to
calculatethe apparent sound transmission clagsS{ Crating
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2.1. Rigid Junctions in Concrete and Concrete Masonry Buildings

This section presents worked examples for the most basic sort of concrete and masonry buiidimg w
has structural floor $abs of bareconcreteand walls of bare concrete or masonry connectingrigid
crossjunctionsor T-junctions

1 B NBdicates arassenbly of concrete or masonry without a lining such as an added gypsum
board finish on the walls oceiling, or flooringover the concrete slab. For an assembly of
concrete or normal weightiollow concrete blocknasonrngz G KS ol NB£¢ adzNF I OS
or sealed, or have a thin coat of plaster without appreciably changing the sound transmission.
However, these simple lings significantly improve the sound transmission propertielsadibw
concrete blockmasonry walls constructed of lightweight unita. practice most buildingshave
wall finishes (and usually also ceilifigishes) of gypsum board mounted on some sort of
lightweight framing, and some sort of flooring over the concrdtke calculatios to deal with
such linings are presented in Section 2.3. The examples in Section 2.1 and 2.2 have placeholders
for including the effect of such linings, but those correctidrave been set to zero.

f & wA 3 A R éhatkhe bdseinBlids meeting at the junction are firmly bondedtsat bending
vibration is effectively transmitted between the elements_oadbearing junctions aralways
rigid, whereason-loadbearing junctions magr may not be rigid.

The calculationin this sectiorfollow the stepsof the Detailed Methodof 1ISOL57121, asdescribed at
the beginning of Chapter .2The approximations of the calculation make it most suitable for
GK2Y23SyS2dzaz f A3kl dlenent® WhosdSdRidcideacd Natpieiicgzis below the
frequency range of interest (taken here as below abo2® Hz), andfor whichan average value of;K
suitablefor a rigid junction of homogeneous assemblies is appropridtanogeneous concrete walls
and floors andhollow concrete blocknasonry walls of several types fall in this category.

Hollowcore precast concrete floors are not homogeneous and isotréfiwever, in laboratory testing

of mockup junctions ofhollow concrete blockmasonry walls witthollowcore concrete floors iwas
shown that the methods of ISQ57121 and the vibration reduction index values of Annex E of
ISO157121 are still appropriate to use for these types of constructioflde measurements on the
junction were conducted withthe cores of the hollowcore panels oriented perpendicular to the
junction. It is expected that hollowcore panels with the cores oriented parallel to the junction would
yield similar orhigher vibration reduction index valueand hence the vibration reduon index values
from Annex E of ISC57121 are appropriate to use independent of core orientation

Based on thdindings described aboyehomogeneougqcastin-place and precastyoncrete walls and
floors, hollow concrete blocknasonry wallsand hollowore precast concretdloors are all treated in
the same way in this chapter.
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.1: DETAILED METHOD lllustration for this case
1 Rooms side-by-side bl -
1 Concrete floors and normal weight concrete block walls with ’:f v

rigid junctions

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal weight units not less than 53% solid, and with mass
per area of 238 kg/mz, with no lining

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring
1 Rigid mortared cross-junction with concrete block wall assembly

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:
1 Abutting side wall and separating wall of hollow concrete block
masonry® with mass per area of 238 kg/m?, with no lining
1 Rigid mortared T-junctions

Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling with mass per area of 345 kg/m? (e.g. normal
weight concrete 150 mm thick) with no added ceiling lining
1 Rigid mortared cross-junction with concrete block wall assembly

Junction of 190 mm concrete block
separating wall with 150 mm thick
concrete floor and ceiling.
Acoustical Parameters: (Side view of Junctions 1 and 3)

For separating assembly:
AYGUSNYI fool®2 a4 ' ¢gA ' ¢ L=3500

mass (kg/m?) 238 f_c=98 (Eq. C.2)
Reference K_Ff K Dd K_Fd KDfy thg{
X-Junction 1 or 31SO 15712-1, Eq. E3 6.1 116 8.8 88 0.571
T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 57 57 0.420
¢c2aGt  f A05712-1PHED2Q01 0.041 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYGUSNyIl foobeaaxr ' ¢gA ' ¢ L=3500
mass (kg/m?) 345 f c=124
¢c2aGt f A05712-1PED2Q01 0.028 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGUSNyIl foo®2 a4 ' ¢gA ' ¢ L=3500

Junction of separating wall with side
wall, both of 190 mm concrete block.

mass (kg/m?) 238 f c=98 ” )
¢2GFt f 2 aSDI57124(ER.ELn 0.047 (at 500 Hz) (Plan view of Junction 2 or 4)
¢c2GFt f 2 3SOAS712¢L{ER.LTA n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 19, 24 37 40 46 52 59 65 51

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST]
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side nR_f1  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.347 0.238 0.159 0.104 0.066 0.041
TL in-situ for F1 R_F1,situ ISO 15712-1, Eqg. 19 41.0 43.9 52.0 60.9 69.4 77.8 55
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 41.0 439 52.0 60.9 694 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sillISO 15712-1, Eq. 21, 22 93 94 97 100 105 111
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Velocity Level Difference for Df D_v,Df 1,si1SO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eqg. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 50 53 60 68 76 84 64
Flanking TL for Path Df_1 R_Df I1SO 15712-1, Eq. 25a 50 53 60 68 76 84 64
Junction 1: Flanking STC for all paths - 10*LOG10(107-6.2 + 10"- 6.4 + 10"- 6.4 ) = 58
Junction 2: Separating Wall/Wall
Sound Transmission Loss, F2 or 2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f2  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.219 0.146 0.094 0.059 0.036 0.021
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eqg. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,sillISO 15712-1, Eq. 21, 22 109 11.1 115 12.0 12.7 135
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 13.8
Velocity Level Difference for Df D_v,Df 2,siISO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 13.8
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 49 53 59 65 74 79 64
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Flanking TL for Path Df_2 R_Df I1SO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Junction 2: Flanking STC for all paths -10*LOG10(10"-6.4 + 10" 6.3 + 10" 6.3) = 59

Junction 3: Separating Wall/Ceiling
All input values the same as for Junction 1
Junction 3: Flanking STC for all paths 58

Junction 4: Separating Wall/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change in-situ loss factors from Junction 2

Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.238 0.158 0.102 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 10.5 10.8 11.2 11.8 12,5 133

Velocity Level Difference for Fd D_v,Fd_4,siISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 129 137

Velocity Level Difference for Df D_v,Df 4,si1SO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 129 137

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 48 52 58 65 73 79 63
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 48 52 58 65 73 79 63
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.3 + 10"- 6.3 + 10"- 6.3 ) = 58
Total Flanking (for all 4 junctions) 52
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 35 38 44 50 58 64 ] 48 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.2: DETAILED METHOD lllustration for this case

Rooms one-above-the-other
1 Concrete floor and normal weight concrete block walls with
rigid junctions

F1,F3, F4

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping / flooring on top, or ceiling
lining below

Junction 1, 3, 4: Cross-junction of separating floor / flanking wall with:
1 Rigid mortared cross-junction with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/mz, with no lining

Junction 2: T-Junction of separating floor / flanking wall with: f1, 3, f4 :
1 Rigid mortared T-junction with concrete block wall assemblies S
1 Wall above and below floor of one wythe of 190 mm hollow concrete

block masonry® constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m?, with no lining

Cross-junction of separating floor of
150 mm thick concrete with 190 mm
concrete block wall.

) (Side view of Junctions 1, 3, 4)
Acoustical Parameters:

For separating assembly:
AYGSNYyLlfoobeaas ' wyA I c L=38500

mass (kg/m?) 345 f c=124 (Eq. C.2)
[Reference K_Ff K Dd K_Fd K Dfp  thy
X-Junction 1, 3, 4ISO 15712-1, Eq. E3116 6.1 88 88  0.843
T-Junction 2 1SO 15712-1, Eq. E.4 8.1 58 58  0.657
¢c20Ff f A0AE712-1pEn200 0.028 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYGSNYI fo0l24848 ' ¢gA [ ¢ L=3500
mass (kg/m?) 238 f c=98
¢2aGFf f AS08%712-1pER201 0.041 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNyI tool®2aaz ' A ' ¢ L=3500

mass (kg/m?) 238 f c=98 f2 ',;_- "f
¢c20GFft 2 SOIS71241(ER. T3 0.047 (at 500 Hz) s
¢c201t 2 &SDIS7TI24ER.CAn 0.043 (at 500 Hz)

T-Junction of separating floor of
150 mm concrete with 190 mm concrete
block wall. (Side view of Junction 2)

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D Nolining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 41 44 52 61 69 78 55

(For the notes in tis table please see the correspondigdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
TL in-situ for f1 R_f1,situ 1SO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 14.1 144 148 154 16.1 17.0
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.6 119 12.2 12.7 13.2 14.0
Velocity Level Difference for Df D_v,Df_1,silSO 15712-1, Eg. 21, 22 11.6 11.9 12.2 12.7 13.2 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 53 56 63 69 78 84 67
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 52 55 62 70 79 86 66
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 52 55 62 70 79 86 66
Junction 1: Flanking STC for all paths - 10*LOG10(10”"-6.7 + 10"- 6.6 + 10"- 6.6 ) = 62
Junction 2: Separating Floor/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side NnR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.218 0.145 0.094 0.059 0.036 0.021
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 139
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 11.6
Velocity Level Difference for Df D_v,Df _2,si1SO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 116
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 52 55 61 68 76 82 66
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 50 53 61 69 77 85 65
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 50 53 61 69 77 85 65
Junction 2: Flanking STC for all paths -10*LOG10(10"-6.6 + 10"- 6.5 + 10"-6.5) = 61

Junction 3: Separating Floor/Wall
All input values the same as for Junction 1
Junction 3: Flanking STC for all paths 62

Junction 4: Separating Floor/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,silISO 15712-1, Eq. 21, 22 144 147 15.1 156 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eqg. 21, 22 12.3 12,5 12.8 13.3 13.8 145

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eg. 21, 22 12.3 125 12.8 13.3 13.8 14.5

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 55 58 64 71 79 85 69
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 53 56 63 71 80 87 67
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 53 56 63 71 80 87 67
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.9 + 10"- 6.7 + 10"- 6.7 ) = 63
Total Flanking (for all 4 junctions) 55
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 38 41 49 57 65 73] 52 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.3: DETAILED METHOD lllustration for this case

1 Rooms side-by-side
1 Concrete floors and concrete walls with rigid junctions

Separating wall assembly (loadbearing) with:
1 Concrete wall with mass per area of 345 kg/m2 (e.g. normal weight
concrete with thickness of 150 mm) with no lining

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 460 kg/m2 (e.g. normal weight
concrete 200 mm thick) with no topping or flooring
1 Rigid cross-junction with concrete wall assembly

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1 Abutting side wall and separating wall of concrete with mass per
area of 345 kg/m2 (e.g. normal weight concrete 150 mm thick), with
no lining

1 Rigid T-junctions

Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling with mass per area of 460 kg/m? (e.g. normal
weight concrete 200 mm thick) with no added ceiling lining
1 Rigid cross-junction with concrete wall assembly

Junctions of 150 mm concrete
separating wall with 150 mm thick

Acoustical Parameters:

For separating assemb|y; concrete floor and Ceiling. (Slde view of
AYGSNYLFfooD@aas ' @A I c L=3500 Junctions 1 and 3)
mass (kg/m?) 345 f_c=124 (Eqg. C.2) ¥
[Reference K_Ff K Dd K_Fd K_Df1 fhyg
X-Junction 1 or 31SO 15712-1, Eq. E3 6.7 109 8.8 8.8 0.544
T-Junction 2 or 4 1SO 15712-1, Eq. E.4 5.7 5.7 5.7 0.473
¢c2Gt f AS0a1E712-WEY2aiL 0.0293 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYGUSNyIfoeaaxr ' ¢gA ' c_L=3500
mass (kg/m?) 460 f_c=93
¢2Gf f ASCAR712-1PER2A01 0.0302 (at 500 Hz)

44 LaOio o) s
TR S

foer i L

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNYyIl foobeaas ' ¢gA ' c_L=3500

mass (kg/m?) 345 f c=124 Junction of separating wall with side
C2G 1t 2 ASDIASTI2N[ER.CI H 0.0356 (at 500 Hz) wall, both of 150 mm concrete. (Plan
¢201t 2 ASDI571241(ER.CLn 0.0319 (at 500 Hz) view of Junction 2 or 4)

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  Nolining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.3250.223 0.150 0.099 0.063 0.039
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 41 44 52 61 70 78 55

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol

Reference

125 250 500 1000 2000 4000 STC or AS]

Junction 1: Separating Wall/Floor

Sound Transmission Loss, F1 orfl R_F1,lab RR-334, CON200, TLF-12-011 41 49 55 62 69 75 59
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON200 0.324 0.250 0.240 0.170 0.093 0.060

Change by Lining on source side NR_F1 No lining 00 00 00 00 0.0 0.0

Change by Lining on receive side NR_f1  Nolining 00 00 00 0.0 0.0 0.0

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.317 0.217 0.146 0.096 0.061 0.038

TL in-situ for F1 R_F1,situ ISO 15712-1, Eg. 19 41.1 49.6 57.2 645 70.8 77.0 60

TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 41.1 49.6 57.2 645 70.8 77.0 60
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,sillSO 15712-1, Eq. 21, 22 10.3 104 10.6 11.0 11.4 11.9

Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.3 11.4 11.7 12.0 12.4 13.0

Velocity Level Difference for Df D_v,Df 1,silISO 15712-1, Eq. 21, 22 11.3 11.4 11.7 12.0 124 13.0

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 49 58 66 73 80 87 68
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 51 57 65 74 82 89 68
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 51 57 65 74 82 89 68
Junction 1: Flanking STC for all paths -10*LOG10(10"-6.8 + 10"- 6.8 + 10"- 6.8 ) = 63
Junction 2: Separating Wall/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077

Change by Lining on source side NR_F2  No lining 00 00 00 0.0 00 0.0

Change by Lining on receive side NR_f2 No lining 00 00 00 0.0 0.0 0.0

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.264 0.182 0.124 0.082 0.053 0.034

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 42.2 45.1 53.1 62.0 70.4 78.6 56

TL in-situ for f2 R_f2,situ 1SO 15712-1, Eq. 19 42.2 45.1 53.1 62.0 704 78.6 56
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,sillSO 15712-1, Eq. 21, 22 10.1 10.2 10.4 10.6 11.0 115

Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 10.1 10.2 104 10.7 11.1 11.6

Velocity Level Difference for Df D_v,Df 2,si1SO 15712-1, Eq. 21, 22 10.1 10.2 10.4 10.7 11.1 116

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 53 56 64 74 82 90 67
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 52 55 63 73 82 90 66
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 52 55 63 73 82 90 66
Junction 2: Flanking STC for all paths - 10*LOG10(10"-6.7 + 10"- 6.6 + 10"- 6.6 ) = 62
Junction 3: Separating Wall/Ceiling

All values the same as for Junction 1

Junction 3: Flanking STC for all paths 63
Junction 4: Separating Wall/Wall

All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors from Junction 2

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.296 0.204 0.138 0.091 0.059 0.034

TL in-situ for F4 R_F4,situ ISO 15712-1, Eg. 19 41.7 446 52.6 61.5 70.0 78.2 56

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 41.7 446 52.6 61.5 70.0 78.2 56
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 96 9.7 99 10.2 106 111

Velocity Level Difference for Fd D_v,Fd_4,siISO 15712-1, Eq. 21, 22 9.9 10.0 10.2 10.5 109 115

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eq. 21, 22 9.9 10.0 10.2 10.5 109 115

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 52 55 63 73 82 90 66
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 52 55 63 72 81 90 66
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 52 55 63 72 81 90 66
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.6 + 10"- 6.6 + 10"- 6.6 ) = 61
Total Flanking (for all 4 junctions) 56
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 38 42 50 59 67 75] 53 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.4: DETAILED METHOD lllustration for this case

1 Rooms one-above-the-other
1 Concrete floor and walls with rigid junctions

F1, F3, F4

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 460 kg/m2 (e.g. normal weight
concrete 200 mm thick) with no topping / flooring on top, or ceiling
lining below

Junction 1, 3, 4: Cross-junction of separating floor / flanking wall with:
1 Rigid cross-junction with concrete wall assemblies
1 Wall above and below floor of concrete with mass per area of
345 kg/m2 (e.g. normal weight concrete 150 mm thick) with no lining

Junction 2: T-Junction of separating floor / flanking wall with:
1 Rigid T-junction with concrete wall assemblies
1 Wall above and below floor of concrete with mass per area of f1, f3, f4
345 kg/m2 (e.g. normal weight concrete with thickness of 150 mm)
with no lining

Cross-junction of separating floor of
200 mm thick concrete with 150 mm

Acoustical Parameters: ) > !
thick concrete wall. (Side view of

For separating assembly: Junctions 1, 3 or 4)
AYOGSNYyLtoomeaas ' ¢gi I c_L=3500
mass (kg/m2) 460 f c=93 (Eq. C.2)
|Reference K_Ff K Dd' K_Fd K Dfy fhyuii
X-Junction 1, 3, 4SO 15712-1, Eq. E.310.9 6.7 8.8 8.8 0.789
T-Junction 21SO 15712-1, Eq. E.47.6 5.8 5.8 0.740
¢c20Ft f 2SDAT1241EG. £il 0.0302 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYOSNYLfooeaas ' gi I c_L=3500
mass (kg/m?) 845 f c=124
¢c20Ft f SOATI2HINEG. il 0.0293 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNYyLFfooeaas ' ¢gi I c_L=3500

mass (kg/m?) 345 f c=124
¢c2G1t f 25aI15712-,ER GIH 0.0355 (at 500 Hz)
¢c2G1t f 25a11712-,ER CEn 0.0319 (at 500 Hz)
T-Junction of separating floor of 200
mm thick concrete floor with 150 mm
thick concrete wall. (Side view of
Junction 2)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON200, TLF-12-011 41 49 55 62 69 75 59
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON200 0.324 0.250 0.240 0.170 0.093 0.060
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side NR_d  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.317 0.217 0.146 0.096 0.061 0.038
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 50 57 64 71 77 60

(For the notes in this table please seettorrespondingndnoteson page 194.)

Page32 of 196 Guide to Calculating Airborne Sound Transmission in Buildings
4" edition ¢ December 2018



Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol

Ref

erence

125 250 500 1000 2000 4000 STC or AS{

Junction 1: Separating Floor/Wall

Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T _s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 No lining 00 00 00 00 0.0 0.0

Change by Lining on receive side nR_f1  No lining 00 00 00 00 00 0.0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.3250.2230.150 0.099 0.063 0.039

TL in-situ for F1 R_F1,situ ISO 15712-1, Eg. 19 41.3 442 522 61.2 69.7 77.9 55
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 41.3 442 52.2 61.2 69.7 77.9 55
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,sitISO 15712-1, Eq. 21, 22 12.3 125 12.7 13.0 13.4 14.0
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.3 11.4 11.7 12.0 124 13.0
Velocity Level Difference for Df D_v,Df _1,si1SO 15712-1, Eq. 21, 22 11.3 11.4 11.7 12.0 12.4 13.0
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 56 59 67 76 85 90 70
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 53 60 67 76 84 90 70
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 53 60 67 76 84 90 70
Junction 1: Flanking STC for all paths - 10*LOG10(10"-7 + 10N 7 + 1077 ) = 65
Junction 2: Separating Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F2 No lining 00 00 00 00 00 0.0

Change by Lining on receive side NR_f2  No lining 00 00 00 00 00 0.0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2650.183 0.124 0.082 0.053 0.034

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 42.2 45.1 53.0 62.0 70.4 78.6 56
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 42.2 45.1 53.0 62.0 70.4 78.6 56
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 9.9 10.0 10.2 10.5 10.8 11.3
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 92 94 96 99 103 1038
Velocity Level Difference for Df D_v,Df_2,silSO 15712-1, Eg. 21, 22 92 94 96 99 103 108
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 55 58 66 75 84 90 69
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 52 58 66 74 82 90 69
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 52 58 66 74 82 90 69
Junction 2: Flanking STC for all paths - 10*LOG10(107-6.9 + 10"- 6.9 + 10"- 6.9 ) = 64
Junction 3: Separating Floor/Wall

All values the same as for Junction 1

Junction 3: Flanking STC for all paths 65

Junction 4: Separating Floor/Wall

All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation vs. Junctic

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.296 0.204 0.138 0.091 0.059 0.034

TL in-situ for F4 R_F4,situ 1ISO 15712-1, Eq. 19 41.7 44.6 52.6 61.5 70.0 78.2 56

TL in-situ for f4 R_f4,situ I1SO 15712-1, Eq. 19 41.7 446 52.6 615 70.0 78.2 56
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sitlSO 15712-1, Eq. 21, 22 12.7 12.8 13.0 13.3 13.7 143

Velocity Level Difference for Fd D_v,Fd_4,siISO 15712-1, Eq. 21, 22 12.0 12.1 12.3 12.6 13.1 13.6

Velocity Level Difference for Df D_v,Df 4,si1SO 15712-1, Eqg. 21, 22 12.0 12.1 12.3 12.6 13.1 13.6

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 57 60 69 78 87 90 71
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 55 61 69 77 85 90 72
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 55 61 69 77 85 90 72
Junction 4: Flanking STC for all paths -10*LOG10(10"-7.1 + 10" 7.2 + 10N 7.2 ) = 67
Total Flanking (for all 4 junctions) 59
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 39 46 54 61 69 75 ] 56 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.5: DETAILED METHOD

1 Rooms side-by-side
1 Floors of hollowcore precast concrete panels? with walls of
normal weight concrete block walls with rigid junctions

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal welght units not less than 53% solid, and with mass
per area of 238 kg/m with no lining

Junction 1: Bottom Junction (separating wall / floor) with:

1 Floor assembly of hollowcore precast concrete panels2 of cross-
section 203 mm thick and 2440 mm wide, fully grouted at joints
between adjacent panels, with mass per area of 344 kg/m

No topping or flooring

Rigid mortared cross-junction with concrete block wall assembly

1
1

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1 Abuttlng side wall and separating wall of hollow concrete block
masonry® with mass per area of 238 kg/m?, with no lining

1 Rigid mortared T-junctions

Junction 3: Top Junction (separating wall / ceiling) with:

1 Ceiling assembly of hollowcore precast concrete panels2 of cross-
section 203 mm thick and 2440 mm wide, fully grouted at joints
between adjacent panels, with mass per area of 344 kg/m?

No added ceiling lining

Rigid mortared cross-junction with concrete block wall assembly

1
1

Acoustical Parameters:

For separating assembly:

AYOGSNYylfoo®2&aax ' YA I c_L=38500
mass (kg/m?) 238 f ¢ =98 (Eqg. C.2)
| Reference K_Ff K Dd K Fd K Dfy fhyq
X-Junction 1 or 3ISO 15712-1, Eq.E36.1 116 88 88 0.506
T-Junction 2 or 4 ISO 15712-1, Eq. E4 5.7 57 5.7 0.420

¢c2GFf f AS033712-1yHn 2000 0.039 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYOGSNY! 008 &azx YA T c_L=3500
mass (kg/m?) 344 f c=91
¢2Gf f AS035712-1yHg.2C00 0.030 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,

lllustration for this case
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Junction of 190 mm concrete block
separating wall with floor and ceiling of
203 mm hollowcore precast concrete
panels. (Side view of Junctions 1 and 3)

Junction of separating wall with side
wall, both of 190 mm concrete blocks.
(Plan view of Junction 2 or 4)

AYGSNYyI o0 aaz YA I c_L=3500
mass (kg/mz2) 238 f c=98
¢20t f 2 BOIS7124,ED. CI 0.045 (at 500 Hz)
¢20 t f 2 BOIS7124,ED. T n 0.042 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS1

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.268 0.176 0.112 0.069 0.041 0.024
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 19, 24 37 40 46 52 59 64 51

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS1
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 or f1 R_F1,lab RR-333, HCON203(344) 38 46 52 60 65 72 56
Structural Reverberation Time T_s,lab RR-333, RT-HCON203(344) 0.458 0.328 0.200 0.168 0.109 0.061
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.321 0.221 0.148 0.097 0.062 0.039
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 39.5 47.7 53.3 62.4 67.4 74.0 58
TL in-situ for f1 R_f1,situ 1SO 15712-1, Eq. 19 39.5 47.7 53.3 62.4 67.4 74.0 58
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sillISO 15712-1, Eq. 21, 22 96 9.7 10.0 10.3 10.7 11.3
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.7 119 123 12.7 13.3 14.0
Velocity Level Difference for Df D_v,Df 1,si1SO 15712-1, Eq. 21, 22 11.7 119 123 12.7 13.3 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 47 55 61 71 76 83 65
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 49 55 61 69 76 82 65
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 49 55 61 69 76 82 65
Junction 1: Flanking STC for all paths - 10*LOG10(10"-6.5 + 10" 6.5 + 10" 6.5) = 60
Junction 2: Separating Wall/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f2  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.228 0.152 0.098 0.061 0.037 0.022
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 374 40.3 46.4 52.2 59.8 64.8 51
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eq. 19 37.4 40.3 46.4 52.2 59.8 64.8 51
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 10.7 11.0 11.4 119 126 134
Velocity Level Difference for Fd D_v,Fd_2,silSO 15712-1, Eq. 21, 22 10.8 11.1 11.6 121 12.8 13.7
Velocity Level Difference for Df D_v,Df 2,si1SO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.8 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 49 52 59 65 73 79 63
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eqg. 25a 49 52 58 65 73 79 63
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Junction 2: Flanking STC for all paths - 10*LOG10(10"-6.3 + 10"- 6.3 + 10"- 6.3 ) = 58
Junction 3: Separating Wall/Ceiling
All input values the same as for Junction 1
Junction 3: Flanking STC for all paths 60
Junction 4: Separating Wall/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors from Junction 2
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.249 0.165 0.105 0.065 0.039 0.022
TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.0 39.9 46.0 51.9 59.6 64.6 51
TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.0 39.9 46.0 51.9 59.6 64.6 51
Junction J4 - Coupling
Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 10.3 10.6 11.0 11.6 12.3 13.2
Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eq. 21, 22 10.6 11.0 11.4 12.0 12.7 13.6
Velocity Level Difference for Df D_v,Df 4,si1SO 15712-1, Eq. 21, 22 10.6 11.0 11.4 12.0 12.7 13.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 48 51 58 64 73 79 62
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 48 51 58 64 72 78 62
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 48 51 58 64 72 78 62
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.2 + 10"- 6.2 + 10"- 6.2 ) = 57
Total Flanking (for all 4 junctions) 53
[ASTC due to Direct plus Flanking Paths RR-331,Eq. 1.4 34 38 44 50 58 63| 49 ]
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.1.6: DETAILED METHOD

1 Rooms one-above-the-other
f  Floor of hollowcore precast concrete panels® with walls of
normal weight concrete block walls with rigid junctions

Separating floor/ceiling assembly with:

71 Floor assembly of hollowcore precast concrete panels2 of cross-
section 203 mm thick and 2440 mm wide, fully grouted at joints
between adjacent panels, with mass per area of 344 kg/m2

1 No topping / flooring on top, or ceiling lining below

Junction 1, 3, 4: Cross-junction of separating floor / flanking wall with:
1 Rigid mortared cross-junction with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/mz, with no lining

Junction 2: T-Junction of separating floor / flanking wall with:
1 Rigid mortared T-junctions with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry® constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m?, with no lining

NOTE: Sound transmission would be essentially unchanged with the
hollowcore floor slabs oriented perpendicular to the case illustrated.

Acoustical Parameters:

For separating assembly:
AYUSNYyI fo.00e 3443z
mass (kg/mz2) 344

YA I c_L=3500

f c=91 (Eq. C.2)

[Reference K_Ff K Dd K_Fd K Dfp fhy
X-Junction 1 and 3SO 15712-1, Eq. E.311.6 6.1 88 88  0.783
T-Junction 21SO 15712-1, Eq. E.48.1 58 58  0.657
X-Junction 4SO 15712-1, Eq. E.311.6 6.1 88 88  0.626

¢c2GFt  BSOAYI21LEG EL 0.030 (at 500 Hz)
Similarly, for flanking elements F and f at Junction 1 & 3,
AYGSNY I foon2 aas YA T c_L=3500
mass (kg/m?) 238 f_c=98

c2irt f 50asT121Ed Ed 0.039 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNY I foonz aas YA T c_L=3500

mass (kg/m?) 238 f_c=98
¢c2iFf f 21B3@B712-0ER G5 H 0.045 (at 500 Hz)
¢2aGFt f 2IB@B712-1&ER C.En 0.042 (at 500 Hz)

lllustration for this case
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T-Junction of separating floor of
hollowcore precast concrete panels

203 mm thick with 190 mm concrete
block wall. (Side view of Junction 2 or 4)

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-333, HCON203(344) 38 46 52 60 65 72 56
Structural Reverberation Time T_s,Jab RR-333, RT-HCON203(344) 0.458 0.328 0.200 0.168 0.109 0.061
Change by Lining on source side NR_D Nolining 0 0 0 0 0 0
Change by Lining on receive side NR_d  No lining 0 0 0 0 0 0
Transferred Data In-situ
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.320 0.220 0.148 0.097 0.062 0.039
Effect of Airborne Flanking No leakage 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 40 48 53 62 67 74 58

(For the notes in this table please see the correspondimgnotes
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2680.176 0.112 0.069 0.041 0.024
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.7 39.6 45.8 51.7 59.4 64.4 51
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 36.7 39.6 45.8 51.7 59.4 64.4 51
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 139 14.2 146 15.2 16.0 16.9
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.7 119 123 12.7 13.3 14.0
Velocity Level Difference for Df D_v,Df_1,silSO 15712-1, Eg. 21, 22 11.7 11.9 12.3 12.7 13.3 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 53 56 62 69 77 83 67
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 51 57 63 71 78 84 67
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 51 57 63 71 78 84 67
Junction 1: Flanking STC for all paths - 10*LOG10(10"-6.7 + 10"- 6.7 + 10"- 6.7 ) = 62
Junction 2: Separating Floor/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side NnR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.227 0.151 0.097 0.061 0.037 0.022
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 374 40.3 46.4 52.2 59.8 64.8 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.4 40.3 46.4 52.2 59.8 64.8 51
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.1 114 11.7 123 13.0 13.8
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 105 11.0 11.7
Velocity Level Difference for Df D_v,Df _2,si1SO 15712-1, Eq. 21, 22 95 9.7 10.0 105 11.0 11.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 51 55 61 67 76 82 66
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 50 55 61 69 76 83 66
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 50 55 61 69 76 83 66
Junction 2: Flanking STC for all paths -10*LOG10(10"-6.6 + 10"- 6.6 + 10"- 6.6 ) = 61

Junction 3: Separating Floor/Wall
All input values the same as for Junction 1
Junction 3: Flanking STC for all paths 62

Junction 4: Separating Floor/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.248 0.164 0.105 0.065 0.039 0.022

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.0 39.9 46.0 519 59.6 64.6 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.0 39.9 46.0 51.9 59.6 64.6 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,silISO 15712-1, Eq. 21, 22 142 145 149 155 16.2 17.1

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eqg. 21, 22 12.3 12.6 129 13.3 139 146

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eg. 21, 22 12.3 12.6 129 13.3 13.9 14.6

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 54 57 64 70 79 85 68
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 52 58 64 72 79 85 69
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 52 58 64 72 79 85 69
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.8 + 10"- 6.9 + 10"- 6.9 ) = 64
Total Flanking (for all 4 junctions) 56
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 37 44 49 57 64 70| 54 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Summary for Section 2.1: Calculation Examples for Constructions of Concrete and
Concrete Masonry with Rigid Junctions

The worked examples 2.1.1 to Hlillustrate the basic process for calculatitfte sound
transmission between rooms in a building with bare concretéalow concreteblock masonry
walls and concrete floor assemblies with rigid junctions.

| SNB>X a0l NS¢ YSIya ( KrBasohra aitBovtoat liding 8uEh a® anyadaed
gypsum board finish on the walls or ceiling, or flooring over the concrete Niatie. that for a
hollow concrete blocknasonrywall constructed using normal weight units, tests have shown thal
its surface could beainted or sealed, or have a thin coat of plaster with no effect on the soun|
transmissiond WA 3A R Wdzy O A2y aé¢ AYLXASE GKFEG GKS
bonded so bending vibration is effectively transmitted between the elemehtmdtearing
junctions are always rigid; ndnadbearing junctions may or may not be rigid.

The absence of finishing surface linings is not typical for occupied residential buildings in N
' YSNROI X odzi O2yaARSNAY3I (KS ¢he badiSstruct@doing
transmission for a building with these structural subsystentge effect of adding linings (such as
gypsum board wall, ceiling finishes, or flooring) is presented in Section 2.3.

Overviewof the CalculatiorDetails:

There are rearrent patterns in the presented example$he calculation process is in sections,
dealing first with the separating wall or floor assembly, then with each of the junctions &btine
edges of the separating assemblyeach section

1 In each sectionthe first few lines present input data (shaddéight red), followed by the
in-situ structural reverberation time for thepertinent separating orflanking surface,
which iscalculatedusingthe procedures of Annex C in ISO 15712

9 For all the floor and walissemblies in these examples, the structural reverberation timg
in-situ is shorter than that for the laboratory specimen, due to the higher edge loss
whenan assemblys attached to all adjacent assemblies in the building scenario.

1 Thein-situ sound transmission loss (TL) for the wall and floor assemblies (calculated frg
the laboratory TL and the ratio of structural reverberation t8nés consistently higher
than the laboratory TL, due to the greater losgesitu.

9 Thecoupling for each path (Ff, Faind Df) across the junctionsefacity level difference)
is calculated from thég; valuesfor each path, with corrections for losses and dimensions
of the coupled assemblieand is consistently higher than the correspondifig K

1 The flanking sound tramsission I@s for each path is calculated from the preceding
values followed by a summary value for the Flanking #alGefor the junction.

Finally the apparent sound transmission loss is calculated from the combined transmission via
direct and 12 #inking pathsand then used to determinie ASTQating.
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General Trends ithe STC and ASTC Results:

For both sideby-side rooms (Examples 2.1.1, 2.1.3, and 2.1.5) and the roomalumesthe-
other (Example 2.1.2, 2.1.4, and 2.116e ASTGQatingislower than the ST@ting measured for
the separating assemblyror the wall and floor assemblies in the examples, the difference
between STC and ASTC values for the horizontal room paigstargpoints, and for the vertical
room pairs the differences ar3 to 4 points. Different mass ratios of the building elemewts
different laboratory structural decay times could alter the specific differenlbasthe trendin the
results in the worked examplés clear

The ASTQatings are lower than the correspoding STQatings, and the total flanking sound
transmissiorioss (due to the combination of 12 flanking paths) is quite similar talifeet sound
transmissionloss through the separating wall. However, as shown in Se2t®&nthe balance
among the vanus paths can be significantly altered d&gdinglinings to the floor, ceilirg, or wall
surfaces.
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

2.2. Non-Rigid Junctions in Concrete and Concrete Masonry Buildings

This section presents worked examples fojagdnt rooms in a building which has structural floor slabs
of bareconcreteand walls of bare concrete dwllow concrete blocknasonry, butwhich alsoincludes
some nonrigid junctions.As before,d 6 F NB¢ Aa GF 1Sy G2 YSIry GS Faas
without a lining such as an added gypsum board finish on the walls or ceiling, or flooring over the
concretefloor assemblyThe effect of adding a lining is discussed in detail in Section 2.3.

The calculations follow the steps of tibetailed Method of 1ISOL57121, as described at the beginning
of Chapter 2but with adaptationsfor non-rigid joints. Twospecificcases are relevant:

1. Nonloadbearingnormal weight hollow concreteblock masonrywallscan be evaluatedhrough
a minor adaptation of the proedure presented in the examples of Section 3dch walls would
normally havesealant ora fire stop installed between the top of thieollow concrete block
masonry wall assembly and the bottom of tkencrete floor above, as shown in the detail
drawingsin Examples 2.2.1 and 2.2&.common type of fire stop would comprisempressible
rock fiber faced with pliable sealarguch fire stops would transmit negligible vibration between
the top of the wall and the floor above so they do not fit the contextBEg. E.5However such
junctions can readily be treated in the calculatimmcedureby altering the calculated vibration
reduction index for the affected junctions (assuming no connections through the fire stop) and
makingthe corresponding changes thi¢ in-situ losses for the adjacent surfacés discussed in
the summary at the end of this Section, switching from rigid junctions to-loadbearing
junctions only slightly alters the overall calculated AG&iGg.

2. Wall/wall junctions with flexible irlayers are considered in I1967121. The vibration
reduction index for these can be calculated using Equation E.5. The calculation is like that for
rigid junctions except that different expressions are used for junction attenuatiich
depends on the characteristicof the interlayer.No exampldsincluded here for such cases, for
which one needs specific data on the material properties offlivdble interlayer.
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EXAMPLE 2.2.1: DETAILED METHOD lllustration for this case

1 Rooms side-by-side -
1 Concrete floors walls with non-rigid junctions at top of non- &

loadbearing concrete block separating wall
1 (Same as 2.1.1 except non-rigid junction at top of walls)

Separating wall assembly (non-loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal Weightzunits not less than 53% solid, and with mass
per area of 238 kg/m*, with no lining z . Non-rigid

fire stop

Junction 1: Bottom Junction (separating wall / floor) with: “ .
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight D ' :
concrete 150 mm thick) with no topping or flooring
1 Rigid mortared T- junction with concrete block wall assembly above,
with negligible connection through fire stop to wall below

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:
1 Abutting side wall and separating wall of hollow concrete block
masonry® with mass per area of 238 kg/m?, with no lining
1 Rigid mortared T-junctions

Junction of 190 mm non-loadbearing
Junction 3: Top Junction (separating wall / ceiling) with: concrete block separating wall with 150
1 Concrete ceiling with mass per area of 345 kg/m* (e.g. normal mm thick Concrete floor and ceiling
weight concrete 150 mm thick) with no added ceiling lining ide vi £ Juncii 1and3 '
1 Non-loadbearing junction between concrete ceiling assembly and (Side view of Junctions 1 and 3)
top of concrete block wall, (with fire stop of flexible materials such as
rock fiber and sealant that transmit negligible vibration).

Acoustical Parameters:

For separating assembly:
AYOSNYLltoom®2aas ' wA I c_L=3500

mass (kg/m?) 238 f ¢ =98 (Eq. C.2)
[Reference K_Ff K_Dd' K Fd K Df1 thyqt]
T-Junction 1SO 15712-1, Eq. E.43.6 5.8 5.8 0.925
T-Junction 2 or 4SO 15712-1, Eq. E.4.70 5.7 5.7 0.420
¢2Gf Bansyi2-1, Edg .0 0.038 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 ¢
AyGSNylrfoo@aaszr ' @wA I c_L=3500 _ _ o
mass (kg/m2) 345 f c=124 Junction of separating wall with side
¢20f f B@#YI2,EG .1 0.032 (at 500 Hz) wall, both of 190 mm concrete block.
(Plan view of Junctions 2 or 4)

Similarly, for flanking elements F and f at Junction 2 ¢
AYOSNYl fo0l®2aas ' gA I c_L=8500

mass (kg/m2) 238 f c=98
¢2G1f f 28Q15712-YBERG.T H 0.047 (at 500 Hz)
¢201 f £ 218GB712-1yERGET n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ  ISO 15712-1, Eqg. C.1-C.3 0.278 0.182 0.1150.071 0.042 0.024
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 37 39 46 52 59 64 50

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Wall/Floor
Sound Transmission Loss, F1 orf1  R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 Nolining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.293 0.202 0.136 0.090 0.058 0.036
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 41.8 446 52.6 61.6 70.0 78.3 56
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 41.8 446 52.6 61.6 70.0 78.3 56
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sitISO 15712-1, Eq. 21, 22 75 76 78 81 85 91
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 88 9.0 94 098 104 111
Velocity Level Difference for Df D_v,Df _1,siISO 15712-1, Eq. 21, 22 88 9.0 94 98 104 111
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 47 50 58 68 76 85 61
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 47 50 58 66 74 81 61
Flanking TL for Path Df 1 R_Df 1SO 15712-1, Eq. 25a 47 50 58 66 74 81 61
Junction 1: Flanking STC for all paths -10*LOG10(10"-6.1 + 10"-6.1 + 10"-6.1) = 56
Junction 2: Wall/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side nR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2190.146 0.094 0.059 0.036 0.021
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 109 111 115 120 12.7 135
Velocity Level Difference for Fd D_v,Fd_2,silSO 15712-1, Eg. 21, 22 109 11.1 11.6 121 129 13.7
Velocity Level Difference for Df D_v,Df_2,si1SO 15712-1, Eq. 21, 22 109 11.1 11.6 12.1 129 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 49 53 59 65 74 79 64
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 49 51 58 65 73 79 63
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 49 51 58 65 73 79 63
Junction 2: Flanking STC for all paths - 10*LOG10(10"-6.4 + 10"- 6.3 + 10"- 6.3 ) = 59
Junction 3: Wall/Ceiling
Input data like Junction 1 except wall/floor connections
Flanking TL for Path Ff_3 R_Ff  1SO 15712-1, Eq. 25a 50 53 61 71 79 88 64
Flanking TL for Path Fd_3 R_Fd  Negligible connection 90 90 90 90 90 90 90
Flanking TL for Path Df_3 R_Df  Negligible connection 90 90 90 90 90 90 90
Junction 3: Flanking STC for all paths -10*LO0G10(107-6.4 + 10" 9 + 107 9) = 64
Junction 4: Wall/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change in-situ loss factors vs. Junction 2 case
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2380.158 0.102 0.063 0.038 0.021
TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
TL in-situ for f4 R_f4,situ I1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling
Velocity Level Difference for Ff D_v,Ff_4,sitISO 15712-1, Eq. 21, 22 10.5 10.8 11.2 11.8 12,5 13.3
Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eg. 21, 22 10.7 11.0 11.4 12.0 12.7 13.6
Velocity Level Difference for Df D_v,Df 4,si1SO 15712-1, Eq. 21, 22 10.7 11.0 11.4 12.0 12.7 13.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 48 51 58 65 73 78 62
Flanking TL for Path Df 4 R_Df 1SO 15712-1, Eq. 25a 48 51 58 65 73 78 62
Junction 4: Flanking STC for all paths -10*LOG10(10"-6.3 + 10"- 6.2 + 10"-6.2) = 58
Total Flanking (for all 4 junctions) 52
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 35 37 44 50 58 63| 48 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.2.2: DETAILED METHOD lllustration for this case

f Rooms one-above-the-other

1 Concrete floor and normal weight concrete block walls
(like Example 2.1.2 except two rigid wall/ceiling junctions
replaced by non-rigid (non-loadbearing) junctions

= Non-rigid
Separating floor/ceiling assembly with: 1 fire stop
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight '

concrete 150 mm thick) with no topping / flooring on top surface, or

ceiling lining below

Junction 1 and 3: Separating floor with non-loadbearing flanking walls:

1 Rigid mortared cross-junction to concrete floor slab at bottom of
concrete block wall assemblies

1 Non-loadbearing junction (fire stop system of non-rigid materials that
transmit negligible vibration) between top of wall and underside of
concrete slab above

1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry® constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m?, with no lining

e | 8
X .
Sl | Sl

P
RS

gy S

.
L

O

Junction of separating floor of 150 mm
thick concrete with non-loadbearing
190 mm concrete block wall.

(Side view of Junctions 1 and 3)

Junction 2 or 4: Rigid Junction of separating floor / flanking wall with:
1 Rigid mortared junctions with concrete block wall assemblies (T- and
cross-junctions at Junctions 2 and 4, respectively)
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m®, with no lining

Acoustical Parameters:

For separating assembly:
AYGSNYyIlfoobeaaszr ' ¢gA I c L=3500

mass (kg/m2) 845 f c=124
|Reference K Ff K Dd K Fd KDfy fhyj
T-Junction 1 or 31SO 15712-1, Eq. E.4 36 58 1.178
T-Junction 2SO 15712-1, Eq. E.48.1 58 58  0.657
X-Junction 4SO 15712-1, Eq. E.31.6 6.1 88 88  0.674
¢2dFf f B 557121, Eq 2.0 0.032 (Eg. C.2)
(at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYUSNyLfol®2a4as ' wyA [ c L=3500

mass (kg/m?) 238 f_c=98 T-Junction of separating floor of
¢c20l t f B@&s712-1,Edq 2.0 0.038 (at 500 Hz) 150 mm thick concrete with 190 mm
Similarly, for flanking elements F and f at Junction 2 & 4, concrete block wall. (Side view of
AYGSNYFfo®2a4as ' WA [ c L=3500 Junction 2. Junction 4 has same details,
mass (kg/m?) 238 f c=98 but cross-junction)
¢c20Ft f 218815712- ERUE H 0.047 (at 500 Hz)
¢c201t f 218@15712-) ERG.E n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.2930.202 0.136 0.090 0.058 0.036
Effect of Airborne Flanking No leakage 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 42 45 53 62 70 78 56

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol

Reference

125 250 500 1000 2000 4000 STC or AS{

Junction 1: Floor/Wall

Sound Transmission Loss, F1l or f1  R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49

Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F1 Nolining 0 0 0 0 0 0

Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2780.1820.115 0.071 0.042 0.024

TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.5 39.5 456 51.5 59.3 64.3 50

TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 36.5 39.5 456 51.5 59.3 64.3 50

Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,sitNegligible connection

Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 88 9.0 94 98 104 111

Velocity Level Difference for Df D_v,Df_1,si Negligible connection

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff  Negligible connection 90 90 90 90 90 90 90

Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 49 52 60 68 76 83 64

Flanking TL for Path Df_1 R_Df  Negligible connection 90 90 90 90 90 90 90

Junction 1: Flanking STC for all paths - 10*LOG10(10"-9 + 10" 6.4 + 10" 9) = 64

Junction 2: Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49

Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0

Change by Lining on receive side NR_f2  No lining 0 0 0 0 0 0

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.218 0.145 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51

TL in-situ for f2 R_f2,situ I1SO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51

Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,sillSO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 13.9

Velocity Level Difference for Fd D_v,Fd_2,silSO 15712-1, Eq. 21, 22 9.8 10.0 10.3 10.7 11.2 11.9

Velocity Level Difference for Df D_v,Df_2,sil1SO 15712-1, Eq. 21, 22 9.8 10.0 10.3 10.7 11.2 11.9

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff I1SO 15712-1, Eq. 25a 52 55 61 68 76 82 66

Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 51 54 62 69 78 85 65

Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 51 54 62 69 78 85 65

Junction 2: Flanking STC for all paths - 10*LOG10(10"-6.6 + 10"- 6.5 + 10" 6.5) = 61
Junction 3: Floor/Wall

All values the same as for Junction 1

Flanking TL for Path Ff_3 R_Ff  Negligible connection 90 90 90 90 90 90 90

Flanking TL for Path Fd_3 R_Fd ISO 15712-1, Eq. 25a 49 52 60 68 76 83 64

Flanking TL for Path Df_3 R_Df  Negligible connection 90 90 90 90 90 90 90
Junction 3: Flanking STC for all paths -10*LOG10(10M-9 + 10" 6.4 + 10"-9 ) = 64
Junction 4: Floor/Wall

All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors from Junction 2

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ I1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 14.4 14.7 15.1 15.6 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eq. 21, 22 12.6 12.8 13.1 13.6 14.1 1438

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eq. 21, 22 12.6 12.8 13.1 13.6 14.1 148

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 55 58 64 71 79 85 69

Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 54 57 64 72 80 88 68

Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 54 57 64 72 80 88 68
Junction 4: Flanking STC for all paths -10*LO0G10(10"-6.9 + 10"- 6.8 + 10"- 6.8 ) = 64
Total Flanking (for all 4 junctions) 57
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 39 42 50 58 66 73] 53 ]
Guick to Calculating Airborne Sound Transmission in Buildings Page45of 196

4™ edition ¢ December 2018




Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Summary for Section 2.2: Calculation Examples for Concrete and Concrete Masonry
Constructions with Non -Rigid Junctions

The worked examples 2Rand 2.2.2 illustrate the process for calculatihg sound transmission
between rooms in a building with bas®ncretefloor/ceilings andhollow concreteblockmasonry
wall assemblies where there is a ndgid (nonloadbearing) junction between the topf the
hollow concrete blocknasonry wall and theoncretefloor above (due to the presence of a soft
firestop material).

For both the sidéby-sideroom pair (Example 2.1) and the rooms onabovethe-other (Example
2.2.2) the AST@tingis equalto or lower than the ST@ating of the separating assembliFor the

specific wall and floor assembligsthe examplesthe difference i pointsfor the horizontal pair
and 3 pointsfor the vertical pair Dfferent mass ratio®f the building elementsould change the
difference between the STC rating and the ASTC rafing basic issuis that ASTCatingsare

lower than thecorrespondingSTQating, and that the totalflankingsound tansmissiorioss (due
to the combination of 12 flanking paths)ad$similar importanceto the direct sound tansmission
loss through the separating walk floor.

Examination of the individual flanking pathstite examples of Section 2.1 and 2.2 shows thai
some junctions transmit less vibration energy when a-rigid junctionis used, because the soft
junction blocks some transmission paths. But this has only a small effect on thead8g6f the
complete system because the paths via the remaining rigid connections transmit more vibrat
energy Overall, the AST(ting for these examples remains the same compared with the rigig
case for siddoy-side rooms, and increases by 1 point where one room is above the other.

The key conclusiois that introducing norloadbearinghollow concrete blocknasonry walls has
only a small déct on the overall ASTi@tingsbetween adjacent rooms, and can readily be offset
by the choice of suitable linings dsosvn in the following Section.
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It is common practice, especially in residential buildings, to addhfisurfaces to the basic structural
wall and floor assemblies for example, various flooring products, and gypsum board wall or ceiling
surfaces thatconcealboth the bare concrete surfaces and building services such as electrical wiring,

water pipes and/entilation ductsThese are described in ISO 15#42 I a
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Wall or ceiling lininggypically include lightweight framing supporting the gypsum bosudace layer
and ofteninclude sound absorptive materfah the cavities between the bare assembly and the gypsum

board.
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Figure 2.3 Transmission combines direct path through separating wall (Dd) and stretmbune flanking
via paths Df, Fdand K at each of the four edge of the separating assemblyransmission via thes
paths is altered by addition of linings in the source room and/or receiving room.
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Adding a lining can significantly improve the sound attenuation by changing the flow of sound power
from the reverbeant sound field in the source room to the resonant vibration in the structural
assembly. It is assumed that adding the linings does not alter power flow between the heavy structural
assemblies. As shown conceptually in Figure 2.3, the practical calcutatiabines the basic flow of
structure-borne power via the coupled structural elements, with simple additive changes due to the
linings. This approach works very well for common monolithic supporting structuresoné€rete or
masonry that are much heavienan the linings.

Input Data for_the Improvement due to Linings

A standardprocess for evaluatg liningsis givenin ISO 0140-1; its ASTM counterpatsesASTM E90 to
measure thechangebetweenthe TLfor a bare concreter masonry assemblgndthe TLfor the same
assembly withthe lining added.The improvement dependslightlyon mass and porosity of the tm=&
assemblyTheoretically this change in TL should be corrected to remove the-remonant part of the
transmission for flanking paths, but as notedS0157121, the laboratory result gives a good (slightly
conservativepstimate Uncorrected ASTM E90 test data for linings are used irGihide

Note that the lining may be installed on either the souacehe receivingside of the base assembigr
the ASTME9Gtest, and the result may be used for a lining added on either side of a matching assembly.

Including Linings in t he Calculation Process

Adding the changes in sound transmission due to linings requires only minor extefisionthe eight
steps describedt the beginning of Chapté&:

At Step 4ito calculatedirect sound transmissiolossin-situ through the separating assembbdd
the laboratory data forthe TLchangedue to an added lining on the source side dhd
laboratory data fothe TLchangedue to an added lining on the receiving side using?éq.

of ISO157121. The changes are identified Bq. 24asDRp sjtyand DRy sity respectively.

At Step8: to calculateflankingsound transmissiomia each flanking pattadd thelaboratory data for
the TL changedue to an added lining on thassembly in thesource room and the
laboratory data fothe TLchangedue to an added lining othe assembly ithe receiving

room, using Eg24 of ISA57121. The changes are identified in the equation P sity

andDR sity respectively.

Other than these two additions, the process remains uncharfged that describedri Section 2.1
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.1: DETAILED METHOD lllustration for this case

1 Rooms side-by-side

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.1, plus lining of walls

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonryl constructed
using normal weight units not less than 53% solid, and with mass
per area of 238 kg/m?

1 Both sides lined with 13 mm gypsum board* supported on 65 mm
non-loadbearing steel studs® spaced 600 mm o.c.,, with no
absorptive material® filling stud cavities

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring
1 Rigid mortared cross-junction with concrete block wall assembly

Junction 2 or 4: Each Side (separating wall /abutting side wall) with: 3
1 Abutting side wall and separating wall of hollow concrete block | junction of 190 mm concrete block
masonry1 with mass per area of 238 kg/mz, with rigid mortared T- separating wall (with gypsum board
Junctions . lining) with 150 mm thick concrete floor
I Flanking walls lined with 13 mm gypsum board” supported on 65 mm | and ceiling.
non-loadbearing steel studs® spaced 600 mm o.c. with no absorptive (Side view of Junctions 1 and 3)
material® filling stud cavities

Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling with mass per area of 345 kg/m* (e.g. normal
weight concrete 150 mm thick) with no added ceiling lining
1 Rigid mortared cross-junction with concrete block wall assembly

Acoustical Parameters:

For separating assembly:
AYGSNYyLfoom®2aaz ' gA I c L=3500
mass (kg/m?) 238 f c=98 (Eq. C.2)
| Reference K_Ff K Dd K Fd K Df1  fhyu]
X-Junction 1 or 3ISO 15712-1, Eq. E.36.1 116 8.8 8.8 0.571

T-Junction 2 ' ISO 15712-1, Eq. E.45.7 5.7 5.7 0.420
¢201f f 2S®DATI2LAYEG. i 0.041 (at 500 Hz) ) ) ) )
Junction of separating wall with flanking
Similarly, for flanking elements F and f at Junction 1 ¢ side wall, both of 190 mm concrete
AYGSNylfoop@aas ' @wA I c_L=3500 block with gypsum board linings.
mass (kg/m2) 845 f c=124 (Plan view of Junction 2 or 4)
¢c20Ff f SDATI2MINEG. LA 0.028 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 ¢
AYGSNYyltooi®2aas ' gA ' c_L=3500

mass (kg/m?) 238 f c=98
¢20Ft f 25a1K712-0,E® G.IH 0.047 (at 500 Hz)
¢c201t f 2z1BaKB712-0,ERCEN 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side PR D wwmooniX pe¢[m. [ YMdpndb28 mda > 15 { I8p Ylbmo
Change by Lining on receive side NRd wwmoonX npe¢[m. [ YMcbndb28 nmdaz 15 {I8p ylbmo

Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 0.0 0.0 0.0
Direct TL in-situ R_D,situ I1SO 15712-1, Eq. 24 29 56 74 82 85 90 53

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 orfl R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.347 0.238 0.159 0.104 0.066 0.041
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 41.0 439 52.0 60.9 69.4 77.8 55
TL in-situ for f1 R_fl,situ 1SO 15712-1, Eq. 19 41.0 439 52.0 609 694 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sillISO 15712-1, Eq. 21, 22 93 94 97 100 105 111
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Velocity Level Difference for Df D_v,Df 1,silISO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eqg. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 46 61 74 83 89 90 70
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 46 61 74 83 89 90 70
Junction 1: Flanking STC for all paths -10*LOG10(10"-6.2 + 10"-7 + 10N 7 ) = 61
Junction 2: Separating Wall/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041

Change by Lining on source side NR_F2 wwmoonX pe¢[m. [ YMpn-db28 mdam X 15 { £3p ylb ™o
Change by Lining on receive side NR f2 wwmoonZ ne¢[m. [ YMcbdbndb28 ndamz 15 { X3p ydbmo

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.219 0.146 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,sillISO 15712-1, Eq. 21, 22 109 11.1 115 12.0 12.7 135
Velocity Level Difference for Fd D_v,Fd_2,silSO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 13.8
Velocity Level Difference for Df D_v,Df 2,siISO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 138
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 41 69 87 90 90 90 65
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 41 68 86 90 90 90 65
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 41 68 86 90 90 90 65
Junction 2: Flanking STC for all paths -10*LOG10(10"-6.5 + 10"- 6.5 + 10"-6.5) = 60

Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1
Junction 3: Flanking STC for all paths 61

Junction 4: Separating Wall/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors from Junction 2

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.238 0.158 0.102 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 10.5 10.8 11.2 11.8 12,5 133

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 129 137

Velocity Level Difference for Df D_v,Df_4,siISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 129 137

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 41 68 86 90 90 90 65
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 40 68 86 90 90 90 64
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eqg. 25a 40 68 86 90 90 90 64
Junction 4: Flanking STC for all paths - 10*LOG10(10"-6.5 + 10"- 6.4 + 10"-6.4) = 60
Total Flanking (for all 4 junctions) 56
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 27 46 57 65 73 78 | 51 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.2: DETAILED METHOD lllustration for this case

1 Rooms side-by-side

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.1, enhanced lining of walls

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal weight units not less than 53% solid, and with mass
per area of 238 kg/m®

1 Separating wall lined both sides with 13 mm gypsum board* on
65 mm non-loadbearing steel studs® spaced 600 mm o.c., with
absorptive material® filling stud cavities

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring
1 Rigid mortared cross-junction with concrete block wall assembly
Junction 2 or 4: Each Side (separating wall /abutting side wall) with:
1 Rigid mortared T-junctions of abutting side wall and separating wall | Junction of 190 mm concrete block
of hollow concrete block masonry® with mass per area of 238 kg/m? separating wall (with enhanced gypsum
1 Flanking walls lined with 13 mm gypsum board* on 65 mm non- | board lining) with 150 mm thick
loadbearing steel studs® spaced 600 mm o.c., with absorptive | concrete floor and ceiling.
material®filling stud cavities

Junction 3: Top Junction (separating wall / ceiling) with:

(Side view of Junctions 1 and 3)

1 Concrete ceiling with mass per area of 345 kg/m? (e.g. normal = ;
weight concrete 150 mm thick) with no added ceiling lining <
1 Rigid mortared cross-junction with concrete block wall assembly. g
Acoustical Parameters: D
For separating assembly:
AYGSNYyFfoom®Raas ' gyA [ c_L=3500 F2 F4
mass (kg/mz2) 238 f c=98 (Eq. C.2) N\

| Reference K_Ff K Dd K_Fd K Df1 thi{ | TO00000%)
X-Junction 1 or 3ISO 15712-1, Eq. E.36.1 116 8.8 8.8 0.571 e P P

T-Junction 2 « ISO 15712-1, Eq. E.45.7 5.7 5.7 0.420
¢20FHt f OATI2MAYEG. LT 0.041 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,

AyusSNy I'Zf 00D@ ad&3 ' YA T c_L=8500 Junction of separating wall with flanking
¢m£a_is I_(k?/m )t 3;:9 457121 U5, Bl L _1()2?)28 500 H side wall, both of 190 mm concrete

u “LuyEg. £ ’ @ 2) block with enhanced gypsum board

Similarly, for flanking elements F and f at Junction 2 & 4, linings.
AyGSNyltoom®aas ' @A T cL=3500 (Plan view of Junction 2 or 4)

mass (kg/m?) 238 f_c=98
c2aG1t f 2Ba6I15B712-0,ERGCEH 0.047 (at 500 Hz)
¢c2aG1f f2Ba6mB712-0,ERGCEN 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side NR_.D wwmoonX* npné¢[mnm.[Ymc¢p 11 19 21 18 17 21
Change by Lining on receive side pR.d wwmnmoonX* p¢[m.[Ymcp 11 19 21 18 17 21
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 59 78 88 88 90 90 83

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST]
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side nR_f1  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.347 0.238 0.159 0.104 0.066 0.041
TL in-situ for F1 R_F1,situ ISO 15712-1, Eqg. 19 41.0 43.9 52.0 60.9 69.4 77.8 55
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 41.0 439 52.0 60.9 694 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sillISO 15712-1, Eq. 21, 22 93 94 97 100 105 111
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Velocity Level Difference for Df D_v,Df 1,si1SO 15712-1, Eq. 21, 22 11.6 11.8 12.2 12.6 13.2 14.0
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eqg. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 61 72 81 86 90 90 83
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 61 72 81 86 90 90 83
Junction 1: Flanking STC for all paths - 10*LOG10(107-6.2 + 10"- 8.3 + 10"- 8.3 ) = 62
Junction 2: Separating Wall/Wall
Sound Transmission Loss, F2 or 2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.255 0.168 0.101 0.056 0.041

Change by Lining on source side NR_F2 wwmoonX p¢[m.[Ymcep 11 19 21 18 17 21
Change by Lining on receive side pR_f2 wwmoonX npne¢[mnm.[YmMgp 11 19 21 18 17 21

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.219 0.146 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eqg. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,sillISO 15712-1, Eq. 21, 22 109 11.1 115 12.0 12.7 135
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 13.8
Velocity Level Difference for Df D_v,Df 2,siISO 15712-1, Eq. 21, 22 11.0 11.3 11.7 12.3 13.0 13.8
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eqg. 25a 710 90 90 90 90 90 89
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Df_2 R_Df I1SO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Junction 2: Flanking STC for all paths -10*LOG10(10"-8.9 + 10" 8.9 + 10"-8.9) = 84

Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1
Junction 3: Flanking STC for all paths 62

Junction 4: Separating Wall/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors from Junction 2

Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.238 0.158 0.102 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sillSO 15712-1, Eq. 21, 22 10.5 10.8 11.2 11.8 12,5 133

Velocity Level Difference for Fd D_v,Fd_4,sil1SO 15712-1, Eqg. 21, 22 10.8 11.1 116 12.1 129 137

Velocity Level Difference for Df D_v,Df 4,si1SO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 129 137

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 710 90 90 90 90 90 89
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 70 90 90 90 90 90 89
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 70 90 90 90 90 90 89
Junction 4: Flanking STC for all paths -10*LOG10(10"-8.9 + 10" 8.9 + 10"-8.9 ) = 84
Total Flanking (for all 4 junctions) 59
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 45 48 57 66 74 79 ] 59 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.3: DETAILED METHOD lllustration for this case

f Rooms one-above-the-other

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.2, plus lining of walls

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring on top, or ceiling
lining below

Junction 1, 3 or 4: Cross-junction of separating floor / flanking wall with:

1 Rigid mortared cross-junction with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry constructed using normal Welght units not less than
53% solid, and with mass per area of 238 kg/m g |
1 Flanking walls lined W|th 13 mm gypsum board* on 65 mm non- f1, 3 I
Ioadbearlng steel studs® spaced 600 mm o.c. with no absorptive DN
material®filling stud cavities

Cross-junction of separating floor of

Junction 2: T-Junction of separating floor / flanking wall with: 150 mm thick concrete with 190 mm
 Rigid mortared T-junction with concrete block wall assemblies concrete block wall. (Side view of
1 Wall above and below floor of one wythe of 190 mm hollow concrete Junctions 1 or 3)
block masonry® constructed using normal welght units not less than v
53% solid, and with mass per area of 238 kg/m? .;_:1.: o
1 Flanking walls lined Wlth 13 mm gypsum board* on 65 mm non- '9-3: i
Ioadbearlng steel studs® spaced 600 mm o.c. with no absorptive F2 e

material®filling stud cavities

Acoustical Parameters:

For separating assembly:
AYGSNYyl fooeaas ' ¢gA ' c L=3500

|~ R

mass (kg/m2) 345 f c=124 (Eqg. C.2) , .v
[Reference K_Ff K Dd K_Fd K_Dfy  fhyu] \ ST
X-Junction 1, 3, 4SO 15712-1, Eq. E.31.6 6.1 8.8 8.8 0.843 d 2! :’
T-Junction 2SO 15712-1, Eq. E.48.1 58 58 0657 SR
¢c201 t Ba 857121, Eq .0 0.028 (at 500 Hz) /—-—*;';; i
Similarly, for flanking elements F and f at Junction 1 & 3, f2 .1'7' ___:"}
AYGSNYfom®aas * yA [ c L=3500 a .
mass (kg/m?) 238 f c=98
¢c2G1t f Ba#sY121,Eq. .0 0.041 (at 500 Hz) T-Junction of separating floor of

150 mm thick concrete with 190 mm
concrete block wall. (Side view of
Junction 2. Junction 4 has same lining

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNYyFtfoon®2aazr ' @A I ¢ L=3500

mf‘SS (kg/m?) 238 s f_c =8 details, but cross-junction)
¢c20Ft f 2I8@AB712-YEROT H 0.047 (at 500 Hz)
¢20Ff f 2I8AB712-YERG.E n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.4390.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 00 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 41 44 52 61 69 78 55

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F1 wwmoonX pe¢[m. [ YmMcpndb28 mdam X 15 { X3p ylbmo
Change by Lining on receive side PR fl wwmoonX pe¢[mn. [ YMpPpndb28 nmdam 15 { B3p ylbmo

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.1690.108 0.067 0.040 0.023

TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 518 59.5 64.5 51
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,sillSO 15712-1, Eq. 21, 22 14.1 14.4 148 154 16.1 17.0
Velocity Level Difference for Fd D_v,Fd_1,siISO 15712-1, Eq. 21, 22 11.6 11.9 12.2 12.7 13.2 14.0
Velocity Level Difference for Df D_v,Df _1,si1SO 15712-1, Eq. 21, 22 11.6 119 122 12.7 13.2 14.0
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff  1SO 15712-1, Eq. 25a 45 72 90 90 90 90 69
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Junction 1: Flanking STC for all paths -10*LOG10(107-6.9 + 10"- 7.2 + 107-7.2) = 66
Junction 2: Separating Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F2 wwmnmoonZ npe¢[m. [ YMpndb28 nmdam 15 { X3p ylbmo
Change by Lining on receive side NR_f2 wwmoonX pe¢[m. [ YmMdndb2& ndamZ i1y {X3p ylbmo

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.2180.145 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 13.9
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 116
Velocity Level Difference for Df D_v,Df_2,silSO 15712-1, Eg. 21, 22 95 9.7 100 104 110 11.6
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 44 71 89 90 90 90 68
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Junction 2: Flanking STC for all paths - 10*LOG10(107-6.8 + 10"- 7 + 10" 7)) = 64

Junction 3: Separating Floor/Wall
All values the same as for Junction 1
Junction 3: Flanking STC for all paths 66

Junction 4: Separating Floor/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ I1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,sitlSO 15712-1, Eq. 21, 22 144 147 15.1 156 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eg. 21, 22 12.3 125 12.8 13.3 13.8 145

Velocity Level Difference for Df D_v,Df 4,siISO 15712-1, Eq. 21, 22 12.3 12,5 12.8 13.3 13.8 145

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 47 74 90 90 90 90 71
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 49 64 77 86 90 90 73
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 49 64 77 86 90 90 73
Junction 4: Flanking STC for all paths -10*LOG10(10"-7.1 + 10" 7.3+ 10" 7.3 ) = 67
Total Flanking (for all 4 junctions) 60
[ASTC due to Direct plus Flanking Paths RR-331, Eqg. 1.4 35 44 52 61 69 76| 54 ]
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.4: DETAILED METHOD lllustration for this case
1 Rooms one-above-the-other g J. "-:_,;
1 Concrete floors and normal weight concrete block walls with SHE
rigid junctions F1 E3 & E e

I Same structure as Example 2.1.2, enhanced lining of walls

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring on top, or ceiling
lining below

Junction 1, 3, 4: Cross-junction of separating floor / flanking wall with:

1 Rigid mortared cross-junction with concrete block wall assemblies

1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m2 " |

1 Flanking walls lined with 13 mm gypsum board* on 65 mm non- f1, 13 % T
loadbearing steel studs® spaced 600 mm o.c. with absorptive X
material®filling stud cavities

Cross-junction of separating floor of
Junction 2: T-Junction of separating floor / flanking wall with: 150 mm thick concrete with 190 mm
1 Rigid mortared T-junction with concrete block wall assemblies concrete block wall. (Side view of

1 Wall above and below floor of one wythe of 190 mm hollow concrete Junctions 1 or 3)

block masonry® constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m?

1 Flanking walls lined with 13 mm gypsum board* on 65 mm non-
loadbearing steel studs® spaced 600 mm o.c. with absorptive
material®filling stud cavities

Acoustical Parameters:

For separating assembly:
AYGSNYyl foomeaas ' wyA I c_L=38500

mass (kg/m?) 345 f c=124 (Eqg. C.2)
[Reference K_Ff K Dd K_Fd K Dfy fhygi
X-Junction 1, 3, 450 15712-1, Eq. E.31.6 6.1 88 8.8 0.843
T-Junction 2SO 15712-1, Eq. E.48.1 58 5.8 0.657
¢201 t f Baasy1211,E§. 2.4 0.028 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYGSNYIl fool®2aaxr ' WA [ c_L=3500

mass (kg/m?) 238 f ¢ =98 ) )
¢c20Ft f Ba&5Y12'1,E§ 2.4 0.041 (at 500 Hz) T-Junction of separating floor of
. : : 150 mm thick concrete with 190 mm
Similarly, for flanking elements F and f at Junction 2 & 4, concrete block wall. (Side view of
AyGSNytrtooa®Raazr ' WA T c_L=3500 Junction 2. Junction 4 has same lining
mass (kg/m?) 238 f c=98 details, but cross-junction)
¢20Ff f 21845712-1) &R A.T H 0.047 (at 500 Hz)
¢20Ff f 2I8QB712-&ERA.E n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS1
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side nR_d  Nolining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.
Direct TL in-situ R_D,situ I1SO 15712-1, Eq. 24 41 44 52 61 69 78 55

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{

Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49

Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NpR_F1 wwmoonX np¢[m. [ Ymgp 211 19 21 18 17 21
Change by Lining on receive side pR_fA wwmoonX pé¢[m. [ Ymdp 11 19 21 18 17 21
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023

TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 64.5 51
TL in-situ for f1 R_f1,situ 1SO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 14.1 144 148 154 16.1 17.0
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.6 119 12.2 12.7 13.2 14.0
Velocity Level Difference for Df D_v,Df_1,silSO 15712-1, Eg. 21, 22 11.6 11.9 12.2 12.7 13.2 14.0
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 75 90 90 90 90 90 90
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 63 74 83 88 90 90 85
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 63 74 83 88 90 90 85
Junction 1: Flanking STC for all paths - 10*LOG10(10"-9 + 10" 8.5 + 10"-8.5) = 81
Junction 2: Separating Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 wwnmoonX p¢[m. [ YmMdp 11 19 21 18 17 21

Change by Lining on receive side pR_f2 wwmoonZXZ npne¢[m.[Ymc¢p 12 19 21 18 17 21
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.218 0.145 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 139
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 11.6
Velocity Level Difference for Df D_v,Df _2,si1SO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 116
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff  1SO 15712-1, Eq. 25a 74 90 90 90 90 90 90
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Junction 2: Flanking STC for all paths -10*L.OG10(10"-9 + 10" 8.3 + 10"-8.3) = 80
Junction 3: Separating Floor/Wall

All values the same as for Junction 1

Junction 3: Flanking STC for all paths 81

Junction 4: Separating Floor/Wall

All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ

T_s,situ 1SO 15712-1, Eqg. C.1-C.3

0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,silISO 15712-1, Eq. 21, 22 144 147 15.1 156 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eqg. 21, 22 12.3 12,5 12.8 13.3 13.8 145

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eg. 21, 22 12.3 125 12.8 13.3 13.8 14.5

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff  1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 64 75 84 89 90 90 86
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 64 75 84 89 90 90 86
Junction 4: Flanking STC for all paths -10*LOG10(10"-9 + 10"- 8.6 + 10"- 8.6 ) = 82
Total Flanking (for all 4 junctions) 75
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 41 44 52 61 69 76 55 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.5: DETAILED METHOD Illustration for this case
f Rooms one-above-the-other

1 Concrete floors and normal weight concrete block walls with [ -

rigid junctions @

I Same structure as Example 2.1.2, lining of walls and ceiling F1 F3 ?_',J: l}

) 1 42

Separating floor/ceiling assembly with: D \._, ”: -F

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight \' ’;:J; =
concrete 150 mm thick) with no topping or flooring e

1 Ceiling lining: 16 mm gypsum board* fastened to hat-channels’
supported on cross-channels hung on wires, cavity of 150 mm

between concrete and ceiling, with 150 mm absorptive material® FbQQQQ Xi@@@d 5/413 E-;{
Junction 1, 3 or 4: Cross-junction of separating floor / flanking wall with: D’—/—m J,' ;'L
1 Rigid mortared cross-junction with concrete block wall assemblies d "’IE -f_.;
1 Wall above and below floor of one wythe of 190 mm hollow concrete / 5 ‘:,‘
block masonry* constructed using normal welght units not less than f1, f3 o
53% solid, and with mass per area of 238 kg/m ],’u =]

1 Flanking walls lined W|th 13 mm gypsum board* on 65 mm non-
Ioadbeanng steel studs® spaced 600 mm o.c. with no absorptive
material® filling stud cavities

Cross-junction of separating floor of
150 mm thick concrete with 190 mm
concrete block wall. (Side view of

Junction 2: T-Junction of separating floor / flanking wall with: Junctions 1 or 3)
1 Rigid mortared T-junction with concrete block wall assemblies & ___F
1 Wall above and below floor of one wythe of 190 mm hollow concrete o [
block masonry constructed using normal Welght units not less than ) [
53% solid, and with mass per area of 238 kg/m” ‘N
1 Flanking walls lined Wlth 13 mm gypsum board* on 65 mm non- a
el i

Ioadbearlng steel studs® spaced 600 mm o.c. with no absorptive
material® filling stud cavities

Acoustical Parameters:
For separating assembly:

v
Y,

.

s

5
AYGSNYIfooD® a4z ' @A I c L=3500 e e 4
mass (kg/m?) 345 f c=124 (Eg. C.2) E o
[Reference K_Ff K Dd' K Fd K Df1 thyq 7.
X-Junction 1, 3, 4SO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843 ] v
T-Junction 21SO 15712-1, Eq. E.48.1 5.8 5.8 0.657 2 e
“ \ A d N [ -l
¢c201t t SOAI2INEG. T 0.028 (at 500 Hz) ~NE
Similarly, for flanking elements F and f at Junction 1 & 3, f2 ’: --_»"
AYGSNylLFfoom®2aaz ' gA ' c_L=3500 =
mass (kg/m2) 238 f_c=98
¢c2aG1f f SDATIIEG.EA 0.041 (at 500 Hz) T-Junction of separating floor of

150 mm thick concrete with 190 mm
concrete block wall. (Side view of
Junction 2. Junction 4 has same lining

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNylfoom®aas ' gA ' c_L=3500

mass (kg/m?) 238 o f_c=98 details, but cross-junction)
¢c20l t f 2®@m712-0,EQCEH 0.047 (at 500 Hz)
¢c2G1t f 28a15B712-0,&ER GEn 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0
Change by Lining on receive side NnRd wwmoonXZ n¢[n/ hbmpn2/ 281 25 24 19 18
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 49 65 76 85 90 90 73

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F1 wwmoonX npne¢[mn. [ YmMcpndb28 ndaz 15 { X3p ylb mo
Change by Lining on receive side PR fl wwmooni pe¢[mnm. [ YMpPpndb28 nmda > 15 { B3p ydbmo

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023

TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
TL in-situ for f1 R_f1,situ 1SO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 14.1 144 148 154 16.1 17.0
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.6 119 12.2 12.7 13.2 14.0
Velocity Level Difference for Df D_v,Df_1,silSO 15712-1, Eg. 21, 22 11.6 11.9 12.2 12.7 13.2 14.0
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 45 72 90 90 90 90 69
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 56 84 90 90 90 90 80
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Junction 1: Flanking STC for all paths - 10*LOG10(107-6.9 + 10"- 8 + 10N 7.2) = 67
Junction 2: Separating Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NR_F2 wwmoonX npe¢[m. [ YmMcpnd4b28& ndamz 15 { X3p ylbmo
Change by Lining on receive side PR f2 wwmoonZ pe¢[mn. [ YMpndb28 ndamZ 15 { B3p ylbmo

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.218 0.145 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 139
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 11.6
Velocity Level Difference for Df D_v,Df _2,si1SO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 116
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 4 71 89 90 90 90 68
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 54 82 90 90 90 90 78
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Junction 2: Flanking STC for all paths -10*L.OG10(10"-6.8 + 10" 7.8 + 10N 7 ) = 66

Junction 3: Separating Floor/Wall
All values the same as for Junction 1
Junction 3: Flanking STC for all paths 67

Junction 4: Separating Floor/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eg. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,silISO 15712-1, Eq. 21, 22 144 147 15.1 156 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eqg. 21, 22 12.3 12,5 12.8 13.3 13.8 145

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eg. 21, 22 12.3 125 12.8 13.3 13.8 14.5

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff 1SO 15712-1, Eq. 25a 47 74 90 90 90 90 71
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 57 8 90 90 90 90 81
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 49 64 77 86 90 90 73
Junction 4: Flanking STC for all paths -10*LOG10(10"-7.1 + 10"- 8.1 + 10" 7.3 ) = 69
Total Flanking (for all 4 junctions) 61
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 37 56 69 76 79 79 61 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.3.6: DETAILED METHOD

f Rooms one-above-the-other

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.2, lining of walls and ceiling

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring

1 Ceiling lining: 16 mm gypsum board* fastened to hat-channels’
supported on cross-channels hung on wires, cavity of 150 mm
between concrete and ceiling, with 150 mm absorptive material®

Junction 1, 3 or 4: Cross-junction of separating floor / flanking wall with:

lllustration for this case

1 Rigid mortared cross-junction with concrete block wall assemblies

1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m?

1 Flanking walls lined with 13 mm gypsum board* on 65 mm non-
loadbearing steel studs® spaced 600 mm o.c. with absorptive
material® filling stud cavities

Junction 2: T-Junction of separating floor / flanking wall with:

1 Rigid mortared T-junctions with concrete block wall assemblies

1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m”

1 Flanking walls lined with 13 mm gypsum board* on 65 mm non-
loadbearing steel studs® spaced 600 mm o.c. with absorptive
material® filling stud cavities

Acoustical Parameters:
For separating assembly:
AYGOSNYyLfoobeaas ' gA T c L=38500

mass (kg/m?) 345 f c=124 (Eg. C.2)
[Reference K Ff K Dd K Fd K Df1 fhyg]
X-Junction 1, 3, 4SO 15712-1, Eq. E.31.6 6.1 8.8 8.8 0.843
T-Junction 2SO 15712-1, Eq. E.48.1 58 58 0.657
¢c201 t f B@A5Y12-1,Eq. £.04 0.028 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 1 & 3,
AYGSNYtooM®2aas ' wA I c L=3500
mass (kg/m?2) 238 f_c=98
¢c201 t f Baasy12'1,Eq .4 0.041 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2 & 4,
AYGSNYyLtooi®2aas ' ¢gA ' c_L=3500

Q000
M,13 (| &

Cross-junction of separating floor of
150 mm thick concrete with 190 mm
concrete block wall. (Side view of
Junctions 1 or 3)

S ot
@&
) 8§
b &
g fLe
/ i b
i (3
d | (%SR-
/ o
] e
el b
2 e
2 ]

T-Junction of separating floor of

150 mm thick concrete with 190 mm
concrete block wall. (Side view of
Junction 2. Junction 4 has same lining
details, but cross-junction)

mass (kg/m?) 238 f_c=98
¢201 f f 21885712-ERA.T H 0.047 (at 500 Hz)
¢201 t f 2 &8O I57124,E8. €I n 0.043 (at 500 Hz)
[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AST

Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_D  No lining 0 0 0 0 0 0

Change by Lining on receive side NnRd wwmoonXZ ne¢[n/ hbmpn&/ o 24 24 22 19

Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eqg. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 00 00 00 00 0.0 0.0
Direct TL in-situ R _D,situ I1SO 15712-1, Eq. 24 49 65 76 85 90 90 73

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS{
Junction 1: Separating Floor/Wall
Sound Transmission Loss, F1 or f1 R_F1,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,Jab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NpR_F1 wwmoonX np¢[m. [ Ymgp 211 19 21 18 17 21
Change by Lining on receive side pR_fl wwmoonX npne¢[m.[Ymc¢p 12 19 21 18 17 21

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.256 0.169 0.108 0.067 0.040 0.023

TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
TL in-situ for f1 R_f1,situ 1SO 15712-1, Eq. 19 36.9 39.8 459 51.8 59.5 645 51
Junction J1 - Coupling

Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 14.1 144 148 154 16.1 17.0
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eq. 21, 22 11.6 119 12.2 12.7 13.2 14.0
Velocity Level Difference for Df D_v,Df_1,silSO 15712-1, Eg. 21, 22 11.6 11.9 12.2 12.7 13.2 14.0
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 75 90 90 90 90 90 90
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 63 74 83 88 90 90 85
Junction 1: Flanking STC for all paths - 10*LOG10(10"-9 + 10" 8.9 + 107-8.5) = 83
Junction 2: Separating Floor/Wall

Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041

Change by Lining on source side NpR_F2 wwmoonX np¢[m. [ YmMdp 11 19 21 18 17 21
Change by Lining on receive side pR_f2 wwmoonZXZ npne¢[m.[Ymc¢p 12 19 21 18 17 21

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.218 0.145 0.094 0.059 0.036 0.021

TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 37.6 40.4 46.5 52.3 59.9 64.9 51
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 37.6 404 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling

Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 11.3 115 119 124 13.1 139
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 11.6
Velocity Level Difference for Df D_v,Df _2,si1SO 15712-1, Eq. 21, 22 95 9.7 10.0 104 11.0 116
Flanking Transmission Loss - Path data

Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 74 90 90 90 90 90 90
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 69 90 90 90 90 90 89
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Junction 2: Flanking STC for all paths -10*L.OG10(10"-9 + 10" 8.9 + 101- 8.3 ) = 81

Junction 3: Separating Floor/Wall
All values the same as for Junction 1
Junction 3: Flanking STC for all paths 83

Junction 4: Separating Floor/Wall
All input data the same as for Junction 2, but different junctions at ceiling and floor change loss factors and junction attenuation from Junc

Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eqg. C.1-C.3 0.237 0.157 0.101 0.063 0.038 0.021

TL in-situ for F4 R_F4,situ ISO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51

TL in-situ for f4 R_f4,situ 1SO 15712-1, Eq. 19 37.2 40.1 46.2 52.0 59.7 64.7 51
Junction J4 - Coupling

Velocity Level Difference for Ff D_v,Ff_4,silISO 15712-1, Eq. 21, 22 144 147 15.1 156 16.3 17.2

Velocity Level Difference for Fd D_v,Fd_4,silSO 15712-1, Eqg. 21, 22 12.3 12,5 12.8 13.3 13.8 145

Velocity Level Difference for Df D_v,Df_4,si1SO 15712-1, Eg. 21, 22 12.3 125 12.8 13.3 13.8 14.5

Flanking Transmission Loss - Path data

Flanking TL for Path Ff_4 R_Ff  1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_4 R_Fd 1SO 15712-1, Eq. 25a 72 90 90 90 90 90 90
Flanking TL for Path Df_4 R_Df 1SO 15712-1, Eq. 25a 64 75 84 89 90 90 86
Junction 4: Flanking STC for all paths -10*LOG10(10M-9 + 10"-9 + 10"- 8.6 ) = 83
Total Flanking (for all 4 junctions) 76
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 48 63 73 78 79 79 72 |
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Summary for Section 2.3: Calculation Examples for Adding Linings to Constructions of
Concrete and Concrete Masonry

The worked examps 2.3.1 to 2.3.@lemonstratethe calculation of sound transmission between roo
in a building of concretenasonry when linings are added to some or all of the bare floor and
assemblies. The examples show improvements in direct and/or flankingmissisn loss via specif
paths due to the addition of some common types of linings using gypsum boardydight steel
framing, andsound absorbingmaterial. Many other lining options are possible, and may be es
substituted if the necessary laboratotest data is availableNote that for ahollow concrete block
masonrywall constructed using normal weight units, tests have shown that its surface could be p
or sealed, or have a thin coat of plaster without effect on the sound transmission.

Exanples 2.3.1 and 2.3.2 for the horizontal room pair show the improvements relative to Example
which has the same concrete and masonry elements but no linfggsboth of these examples, linis
of gypsum board mounted on 6Bm lightweight steel studare installed on all the wall surfaces; f
Example 2.3.2, the cavities between the studs are filled with absorptive materlath caseghe AST(
rating is increased; from 48 with bare walls, to51 with the basic lining, and to 59 with addition
absorptive material. In Example 2.3.1 with the basic lining (SS65_G13), the combined Flanking6S
is better than the Direct STC a8,%ut the contributions of the flanking paths still decrease the AST|
51. The better wall linings in Example 2.8a#se the Direct STC for the separating partition to over
and provide a similar improvement for the wall/wall junctioishe apparent sound insulation of th
complete system is limited by the significant transmission via junctions 1 and 3, partichiaftpor-
floor and ceilingceiling paths which are still bare concretedding a lining to the ceiling could mal
flankingtransmissiorvia the ceiling insignificant, but would increase the ASTC by only 3 pointsTo
raise the ASTC to over 62, a stantial improvement to the floor surfaces would be required.

Examples 2.3.3 and 2.3.4 for the vertical room pair show the improvements relative to Exaipl
when the flanking wall surfaces are linéthe ASTC is increased from 52 with bare concretsomry
walls to 54 (for 2.3.3, with the basic lining SS65_G13) and to 55 (for 2.3.4, with absorptive rfiiteyi
the wall cavities)In both cases, th@igherflankingTLdue tothe wall linings is shottircuited by direct
transmission through thedbr.

Examples 2.3.5 and 2.3.6 have the same structural assemblies and wall linings as 2.3.3 a
respectively, but show the effect of adding a ceiling liniflge ASTC rises & with the ceiling plus the
basic wall lining, and to 72 with ceilingdabetter wall lining with absorptive material filling the intg
stud cavitiesln Example 2.3.5, with the basic SS65_G13 lining on the walls, the ASTC is limite(
flanking pathsWith the addition of absorptive material to the wall linings in 2.3t& ASTC is main
limited by direct transmission b@n excellenASTCatingis achieved.

Overall, these examples show the clear benefit of wall and ceiling linings in achieving high AST(
and emphasize the need to focus improvements on the wesagath(s).

Page62 of 196 Guide to Calculating Airborne Sound Transmission in Buildings
4" edition ¢ December 2018



Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

2.4. Simplified Calculation Method for Concrete/Masonry Buildings

Section 4.4 oflSO15712m LINBaSyda | a{ A YLX -hong &ahsmigsor Sre
Simplified Method has some clearly stated limitations, and some implicit cautionsdimg that:

1 TheSimplified Methoduses a set of ad hoc approximations that are appropriate for build
with concreteand concretemasonry construction, with or without linings.

§ The application of theSimplified Method 4 A & NBaiNAROGSR {éaus
constructionsg further restricted here to homogeneous lightiamped structural assemblie:
Here 6 f A RKYLBERé AYLI ASa || NBIOSNBSNIyd OGAo
YSIY @AONIr A2y €S@StI | yR aK?2 nesd i vSdreios:
across the surfaceThis limitation excludes woeflamed and steeframed assemblies, bu
includes typical concrete drollow concreteblockmasonry wallsind concretefloors.

1 Within that restricted context, the calculation has bestiuctured to predict an ASTi@ting
slightly lower than that from th@®etailed Method used in the examples presentedthis Guide
especially if linings are applied to the assemblies

The calculation method of Section 4.4 of [B83121 is based ornvio main simplifications:

1 The most significant simplification tisat losses to connected assembliase dealt withd A Yy
I @S NI 3 Sgnodng ghédifference between the losses for laboratory specimens and
(usually higher)n-situ sound transmissiotioss due to edge losses to adjoining wall and fl
constructionsin the building.

9 The procedure uses onginglenumberquantitiesas input data namelylaboratory STC rating
for the wall and floor assemblieg { ¢ / @I f dzSa , @and Mean alued faryfe
junction attenuation

1 These simplifications eliminate much of the calculation process of the Detailed Me
However, the Simplified Method tends to predict an ASTC which is slightly lower thidnotiha
the Detailed Method described in Sectigri of thisGuide.

The Simplified Method predicts the overall ASTC rating by following the steps indicdtiggiia 2.4.1
andexplained in more detail below
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Step2(a): For a separating » Step 3:
Stepl: # assembly, calculatBST Gy For a separating assemb
Assemble the due to linings calculate Direct PatBTGy
laboratory  data
for the separating Step 2(b): For flanking ‘
assembly and for paths at each edge
each of the » calculate DSTG , DSTG, Step 5 Combine
assemblies and DSTG due to lhings Direct STC with » ASTC
connected to its Flanking STCs
four edges » Step2(c) For the flanking
paths at each edge t
calculate the vibration
reduction indices K Kg » Step 4: For each edge, calculat
and Ky and normalizéion the Flanking STC for paths Ff,
correction and Df

Figure 24.1: Steps to calcuta the Direct STC and the Flanking 8F@ach flanking path

Step 1: Assemble the required laboratory test data for the constructions including the:
0 Laboratory sound transmission class (STC) values based on the TL measured according to
ASTM EO90 foihe structural floor or wall assemblies (of bare concrete or masonry)
0 Mass per aredor these bare assemblies
0 Measured change in sound transmission cl&ST({ determined according téppendix Al
of thisGuidefor each lining that will be added to the twastructural floor or wall assemblies.

Step 2: Determinethe correction terms as follows:

a) For linings on the source and/or receiving side of the separating assembly, the correction
DSTGq is the sum of the larger of th®STCvalues for these two liningslys half of the
smaller value.

b) For each flanking patij, the correctionDST¢for linings on the source surfac@nd/or the
receiving surfacg is the sum of the larger of tHeSTC values for these two linings plus half
of the smaller value.

c) For each dge of the separating assembly, calculate the vibration reduction indigel&-,
and Iy for the flanking paths between the assembly in the source room (D or F) and the
attached assembly in the receiving room (f or d) using the appropriate case froex &nhof
ISO157121. These values depend on the junction geometry and the ratio ofitass per
area for the connected assembliedAlso calculate the normalization correction, which
depends on the length of the flanking junction and the area of the seppayatssembly.

Step 3: Calculate the Direct STC rating for the dirscund transmission through the separating
assembly$TGy) using Eq. 27 of ISIB7121 with the inputs:
0 Laboratory STC value for the bare structural assembly
0 Correction for lining®STGy from Step 2(a)
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Step 4: Calculate the Flanking STC for transmission via each pair of connected assemblies at each edge
of the separating assembly, using Bfa of IS@57121 with inputs
0 Laboratory STC value for each bare structural assembly
o Correction for liningsDSTEfrom Step 2(b)
o Value of iKand normalization correction for this path from Step 2(c)

Step 5:Combine the transmission via the direct and flanking paths to determine the AShHe .worked
examples, the Direct STC and Flanking STC values adedotmthe nearest integer before
they are combined, and the ASTC is also rounded to the nearest integer, to match the nominal
precision of the ASTM ratings.

Expressing the Process using Equations

The ASTC rating between two rooms (neglecting sound thlay-gassing the building structure, e.g.
through leaks or ducts) is estimated using the Simplified Method from the logarithmic expression of the
combination of the Direct STC rating (§J©f the separating wall or floor assembly and the combined
FlankingSTC ratings of the three flanking paths for every junction at the four edges of the separating
assembly. This may be expressed as:

0 °Y'YS pr i Cpm st p Tt 8t p 8t p m 8t Eq. 2.4.
Eq. 2.4.1 is appropriate for all types of building systeimslar tothe Standard Scenarid hefollowing

expressionsire usedo calculate the transmission for each individual path

1 For the direct pathSTGqis obtained accoritg to Eq2.4.2from the laboratory STC of tHzare
separating assemblgind the DSTC changes due to linings on sodrc& ¢ | Y Rk 2 NJ NSOSA @O
GR¢ 27T (0 K6is i$ thexdMapargitPASTM metrics for Eq. 30 oflB21.

I EVYY&YYS Eq.2.4.2
C

YYO Y'Y 1 AFYYHY'YE

1 For each flanking patlgT¢is calculated usingq. 2.43 where index and j refer to the coupled
flankingassemblis; (i Kdza = GAé OFly SABKSRI §So085a6F2NRKNLERE(
correction factor at the end depends on the surface area of the separating assé)lalyd the
length of the junction between flanking and separatagsemblis (I;), with b =1 m Eq. 2.4.3 is
the counterpart in ASWI metrics for Equations 28a and 31 of IE§7121.

YYS "Y'Y6 [ EVY'YBYY'YS

L . LY
Y'Y — — 0 i AFYYRYY'YS M | G——
C C C P % 0)|

Eq.2.4.3

Guick to Calculating Airborne Sound Transmission in Buildings Page65 of 196
4" edition ¢ December 2018



Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.4.1: SIMPLIFIED METHOD lllustration for this case

1 Rooms side-by-side

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.1

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal weight units not less than 53% solid, and with mass
per area of 238 kg/mz, with no lining

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete150 mm thick) with no topping or flooring
1 Rigid mortared cross-junction with concrete block wall assembly

Junction 2 or 4: Each Side (separating wall /abutting side wall) with:
1 Abutting side wall and separating wall of hollow concrete block
masonry® with mass per area of 238 kg/m?, with no lining Junction of 190 mm concrete block
1 Rigid mortared T-junctions separating wall with 150 mm thick
concrete floor and ceiling.
(Side view of Junctions 1 and 3)

Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling with mass per area of 345 kg/m? (e.g. normal
weight concrete150 mm thick) with no added ceiling lining
1 Rigid mortared cross-junction with concrete block wall assembly

Acoustical Parameters:

For 190 mm concrete block walls:
Mass/unit area (kg/h) = 238 (Separating wall)
238 (Flanking wall)

For 150 mm concrete floor:

Mass/unit area (kg/rh) = 345
. o Junction of separating wall with side
Separating partition area (%') 3 e wall, both of 190 mm concrete block.
Floor/wall junction length (m ) = 5.0 (Plan view of Junction 2 or 4)
Separating partition height (m) = 2.5
10*log(S_Partition/l_junction 1&3) = 4.0
10*log(S_Partition/l_junction 2&4) = 7.0
Kij [dB]
Junction Mass ratio for Ff  Path Ff  Path Fd  Path Df Reference
1 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E
2 Rigid T-junction 1.00 " 57 57 ' 57 ISO15712-1, Eq.E
3 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E
4 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-334, Mean-BLK190(NW) 49
n { &Hange by Liningon D pR_D,w No lining 0
n { &Hange by Liningond nR_d,w No lining 0
Direct STC in-situ R_Ddw RR-331, Eq.2.4.2 49 + MAX(0,0) + MIN(0,0)/2 = 49

Junction 1: Separating Wall/Floor
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIFy3aS opw( Gy\bghig 0

Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIFy3aAS opw(] % yNbhiAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg. 2.4.3 53/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 6.1 + 4 = 63
Flanking STC for path Fd R_Fdw RR-331, Eq.2.4.3 53/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 4 = 64
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 49/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 4 = 64
Junction 1: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107-6.3 + 10" 6.4 + 10"- 6.4 ) = 59

Junction 2: Separating Wall/Wall
Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-334, Mean-BLK190(NW) 49

pn{¢/ OKIy3aS opw( GyNbFhAg 0

Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIFy3aS oRw{ X yNbDkhAg 0

Flanking STC for path Ff R_Ffw RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +5.7 + 7 = 62
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +5.7 + 7 = 62
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +5.7 + 7 = 62
Junction 2: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-6.2 + 10"- 6.2 + 10"- 6.2 ) = 57

Junction 3: Separating Wall/Ceiling
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIy3aS opw{ GoNbgFhiAg 0

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIFy3AS opw{ % ogNbjhiig 0

Flanking STC for path Ff R_Ffw RR-331, Eq.2.4.3 53/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 6.1 + 4 = 63
Flanking STC for path Fd R_Fdw RR-331, Eq.2.4.3 53/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 4 = 64
Flanking STC for path Df R_Dfw RR-331, Eqg. 2.4.3 49/2 +53/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 4 = 64
Junction 3: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107"-6.3 + 10"- 6.4 + 10"- 6.4 ) = 59

Junction 4: Separating Wall/Wall
Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opw( GyNbgFhAg 0

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS o@w] R yNbdphiAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +5.7 + 7 = 62
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +5.7 + 7 = 62
Flanking STC for path Df  R_Dfw RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 62
Junction 4: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107-6.2 + 10"- 6.2 + 10"- 6.2 ) = 57
Total Flanking STC (for all 4 junctions) RR-331, subset of Eq. 2.4.1 Combining 12 Flanking STC values 52
[ASTC due to Direct plus Flanking PathsRR-331, Eq. 2.4.1 Combining Direct STC with 12 Flanking STC values47 |
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EXAMPLE 2.4.2: SIMPLIFIED METHOD lllustration for this case

1 Rooms one-above-the-other

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.1.2

F1,F3, F4

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping / flooring on top, or ceiling
lining below

Junction 1, 3,0r 4: Cross-junction of separating floor / flanking wall with:
1 Rigid mortared cross-junction with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry1 constructed using normal weight units not less than
53% solid, and with mass per area of 238 kg/m®, with no lining

Junction 2: T-Junction of separating floor / flanking wall with: Cross-junction of separating floor of
1 Rigid mortared T-junction with concrete block wall assemblies 150 mm thick concrete with 190 mm
1 Wall above and below floor of one wythe of 190 mm hollow concrete | concrete block wall.

block masonry" constructed using normal weight units not less than | (Side view of Junctions 1, 3 or 4)
53% solid, and with mass per area of 238 kg/m?, with no lining

Acoustical Parameter

For 190 mm concrete block walls:
Mass/unit area (kg/rh) = 238 (Junctions 1&3)
238 (Junctions 2&4)

For 150 mm concrete floor:

Mass/unit area (kg/h) = 345
Separating partition area () = 20
Junction 1 & 3 length (m ) = 5.0
Junction 2 & 4 length (m ) = 4.0
10*log(S_Partition/l_junction 1&3) = 6.0
10*log(S_Partition/l_junction 2&4) = 7.0
T-Junction of separating floor of
150 mm thick concrete floor with 190
mm concrete block wall.
(Side view of Junction 2)
Kij [dB]
Junction Mass ratio for Ff  Path Ff  Path Fd  Path Df Reference
1 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E
2 Rigid T-junction 1.45 " 81 | 58 ' 58 1SO15712-1,Eq.E
3 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E
4 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-334, CON150, TLF-15-045 53
n { &Hange by Liningon D pR_D,w No lining 0
n { &Hange by Liningond nR_d,w No lining 0
Direct STC in-situ R_Ddw RR-331, Eq.2.4.2 53 + MAX(0,0) + MIN(0,0)/2 = 53

Junction 1: Separating Floor/Wall
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opw Gy\bFhAg 0

Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-334, Mean-BLK190(NW) 49

pn{¢/ OKIy3aS opwld R ybkhAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg. 2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 11.6 + 6 = 67
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 +53/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 6 = 66
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 53/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 6 = 66
Junction 1: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107-6.7 + 10"- 6.6 + 10"- 6.6 ) = 62

Junction 2: Separating Floor/Wall
Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-334, Mean-BLK190(NW) 49

pn{¢/ OKIy3aS opw( GyNbFhAg 0

Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIFy3aS oRw{ X yNbDkhAg 0

Flanking STC for path Ff R_Ffw RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 +8.1 + 7 = 64
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 +5.8 + 7 = 64
Flanking STC for path Df ~ R_ Df,w RR-331, Eq. 2.4.3 53/2 +49/2 + MAX(0,0) + MIN(0,0)/2 + 5.8 + 7 = 64
Junction 2: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 -10*LOG10(10"-6.4 + 10M- 6.4 + 10" 6.4 ) = 59

Junction 3: Separating Floor/Wall
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opw{ GoNbgFhiAg 0

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS o@w] X oNbkhiAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 11.6 + 6 = 67
Flanking STC for path Fd R_Fdw RR-331, Eq.2.4.3 49/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 6 = 66
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 53/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 6 = 66
Junction 3: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-6.7 + 10"- 6.6 + 10"- 6.6 ) = 62

Junction 4: Separating Floor/Wall
Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opw( GyNbgFhAg 0

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS o@w] R yNbdphiAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 11.6 + 7 = 68
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 7 = 67
Flanking STC for path Df  R_Dfw RR-331, Eq. 2.4.3 53/2 + 49/2 + MAX(0,0) + MIN(0,0)/2 + 8.8 + 7 = 67
Junction 4: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107-6.8 + 10"- 6.7 + 10"- 6.7 ) = 63
Total Flanking STC (for all 4 junctions) RR-331, subset of Eq. 2.4.1 Combining 12 Flanking STC values 55
[ASTC due to Direct plus Flanking PathsRR-331, Eq. 2.4.1 Combining Direct STC with 12 Flanking STC values51 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.4.3: SIMPLIFIED METHOD

1 Rooms side-by-side

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure and lining as Example 2.3.2

Separating wall assembly (loadbearing) with:

1 One wythe of 190 mm hollow concrete block masonry1 constructed
using normal weight units not less than 53% solid, and with mass
per area of 238 kg/m®

71 Separating wall lined both sides with 13 mm gypsum board* on
65 mm non-loadbearing steel studs® spaced 600 mm o.c., with
absorptive material® filling inter-stud cavities

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring
1 Rigid mortared cross-junction with concrete block wall assembly

Junction 2 or 4: Each Side (separating wall /abutting side wall) with:
1 Rigid mortared T-junctions of abutting side wall and separating wall
of hollow concrete block masonry® with mass per area of 238 kg/m?
1 Flanking walls lined with 13 mm gypsum board* on 65 mm non-
loadbearing steel studs® spaced 600 mm o.c., with absorptive
material®filling inter-stud cavities
Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling with mass per area of 345 kg/m? (e.g. normal
weight concrete 150 mm thick) with no added ceiling lining
1 Rigid mortared cross-junction with concrete block wall assembly

Acoustical Parameters:

For 190 mm concrete block walls:

lllustration for this case

Junction of 190 mm concrete block
separating wall (with enhanced gypsum
board lining) with 150 mm thick
concrete floor and ceiling.

(Side view of Junctions 1 and 3)

o =

Mass/unit area (kg/h) = 238 (Separating wall)
238 (Flanking wall)
For 150 mm concrete floor:
Mass/unit area (kg/rh) = 345
Junction of separating wall with flanking
Separaung partion area (= 125 o o conree
Floor/wall junction length (m ) = 5.0 linings.
Separating partition height (m )= 2.5 (Plan view of Junction 2 and 4)
10*log(S_Partition/l_junction 1&3) = 4.0
10*log(S_Partition/l_junction 2&4) = 7.0
Kij [dB]
Junction Mass ratio for Ff  Path Ff  Path Fd  Path Df Reference
1 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E
2 Rigid T-junctioh 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E
3 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E
4 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E

(For the notes in this table phse see the correspondirnadnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference STC oDSTC STC or AS]

Separating Partition
Laboratory STC for Dd R_s,w RR-334, Mean-BLK190(NW) 49

n { «hange by LinngonD pR_Dw wwmoonX p¢[m. [ YOb2O0OmcCcHZ {{1®pyDC. cpyDwm
n { &Hange by Liningond pR_.dw wwmoonX p¢[m. [ YOb2OMmCcHZ {{1®p yDC. cpyDwm
Direct STC in-situ R_Ddw RR-331, Eq.2.4.2 49 + MAX(19,19) + MIN(19,19)/2 = 78
Junction 1: Separating Wall/Floor

Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIy3aS opw Gy\bFhAg 0

Flanking Element f1:

Laboratory STC for f1 R_flw RR-334, CON150, TLF-15-045 53

pn{¢/ OKIy3aS opwld R ybkhAg 0

Flanking STC for path Ff ~ R_Ffw RR-331, Eq. 2.4.3 53/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 6.1 + 4 = 63
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 53/2 + 49/2 + MAX(0,19) + MIN(0,19)/2 + 8.8 + 4 = 83
Flanking STC for path Df R_Dfw RR-331, Eq.24.3 49/2 + 53/2 + MAX(19,0) + MIN(19,0)/2 + 8.8 + 4 = 83
Junction 1: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(107-6.3 + 10"- 8.3 + 10"- 8.3 ) = 63

Junction 2: Separating Wall/Wall

Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKFIy3aAS opwyGydwficbonX n¢[m.[ YOb2OmcHI {{1®p yDC. cpyDm
Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opwRrydEwibonS ne¢[m. [ YOb2OTCcHEI {{1®pyDC. cpyDwm
Flanking STC for path Ff R_Ffw RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 +5.7 + 7 =90
Flanking STC for path Fd R_ Fd,w RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 + 5.7 + 7 =90
Flanking STC for path Df R_Dfw RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 + 5.7 + 7 =90
Junction 2: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-9 + 10"-9 + 10M-9) = 85

Junction 3: Separating Wall/Ceiling
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIFy3aS opwl GqyNbFhag 0

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-334, CON150, TLF-15-045 53

n{¢/ OKIy3aS o@w] X oNbkhiAg 0

Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 53/2 + 53/2 + MAX(0,0) + MIN(0,0)/2 + 6.1 + 4 = 63
Flanking STC for path Fd ~ R_Fd,w RR-331, Eq. 2.4.3 53/2 + 49/2 + MAX(0,19) + MIN(0,19)/2 + 8.8 + 4 = 83
Flanking STC for path Df ~ R_Df,w RR-331, Eq. 2.4.3 49/2 + 53/2 + MAX(19,0) + MIN(19,0)/2 + 8.8 + 4 = 83
Junction 3: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-6.3 + 10"- 8.3 + 10"-8.3) = 63

Junction 4: Separating Wall/Wall

Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS oRpwyGrmwficbon> ne¢[m. [ YOb2OTcHEZ {{1®pywDC. cpuyDwm
Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIFIy3aS opwPRydwficbonI npne¢[m.[ YOb20OmcHZI {{1®p yDC. cpyDm
Flanking STC for path Ff R_Ff,w RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 + 5.7 + 7 =90
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 + 5.7 + 7 =90
Flanking STC for path Df R_Df,w RR-331, Eqg. 2.4.3 49/2 + 49/2 + MAX(19,19) + MIN(19,19)/2 + 5.7 + 7 =90
Junction 4: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 -10*LOG10(10"-9 + 10"-9 + 10M-9) = 85

Total Flanking STC (for all 4 junctions) RR-331, subset of Eq. 2.4.1 Combining 12 Flanking STC values 60

[ASTC due to Direct plus Flanking PathsRR-331, Eq. 2.4.1 Combining Direct STC with 12 Flanking STC values60 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

EXAMPLE 2.4.4: SIMPLIFIED METHOD lllustration for this case

1 Rooms one-above-the-other

1 Concrete floors and normal weight concrete block walls with
rigid junctions

I Same structure as Example 2.3.5

Separating floor/ceiling assembly with:

1 Concrete floor with mass per area of 345 kg/m2 (e.g. normal weight
concrete 150 mm thick) with no topping or flooring

1 Ceiling lining: 16 mm gypsum board* fastened to hat-channels’
supported on cross-channels hung on wires, cavity of 150 mm
between concrete and ceiling, with 150 mm absorptive material®

Junction 1, 3 or 4: Cross-junction of separating floor / flanking wall with:
1 Rigid mortared cross-junction with concrete block wall assemblies
1 Wall above and below floor of one wythe of 190 mm hollow concrete f1 3
block masonry constructed using normal Welght units not less than
53% solid, and with mass per area of 238 kg/m”

1 Flanking walls lined W|th 13 mm gypsum board* on 65 mm non-
loadbearing steel studs® spaced 600 mm o.c. with no absorptive | Cross-junction of separating floor of

material® in inter-stud cavities 150 mm thick concrete with 190 mm
. ) . ) ) concrete block wall. (Side view of
Junction 2: T-Junction of separating floor / flanking wall with: Junction 1 and 3)

1 Rigid mortared T-junctions with concrete block wall assemblies
T Wall above and below floor of one wythe of 190 mm hollow concrete
block masonry® constructed using normal welght units not less than
53% solid, and with mass per area of 238 kg/m?
1 Flanking walls lined Wlth 13 mm gypsum board* on 65 mm non-
Ioadbeanng steel studs® spaced 600 mm o.c. with no absorptive
material® in inter-stud cavities

Acoustical Parameters:
For 190 mm concrete block walls:
Mass/unit area (kg/rh) = 238 (Junctions 1&3)
238 (Junctions 2&4)

X - L
|

e %
(S

For 150 mm concrete floor:

£
ST

3 ¥
Mass/unit area (kg/h) = 345 d s 6
/ .’:,’: E_
Separating partition area () = 20 f2 & A
Junct!on 1&3length (m) = 5.0 T-Junction of separating floor of
Junction 2 & 4 length (m) = 4.0 150 mm thick concrete with 190 mm
10*log(S_Partition/l_junction 1&3) = 6.0 concrete block wall. _
10*log(S_Partition/I_junction 2&4) = 7.0 (Side view of Junction 2. Junction 4 has
same lining details, but cross-junction)
Kij [dB]
Junction Mass ratio for Ff  Path Ff  Path Fd  Path Df Reference
1 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E
2 Rigid T-junction 1.45 8.1 5.8 5.8 ISO 15712-1, Eq. E
3 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E
4 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E
(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 2Buildings with Concrete or Concrete Masonry Weatld Concrete Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-334, CON150, TLF-15-045 53
n { &Hange by Liningon D pR_D,w No lining 0
n { &Hange by Liningond pR_dw RR-334p ¢ [ m/ hbmpnann/ nmx {1 {mMpn@dDC. mpnybmc
Direct STC in-situ R_Ddw RR-331, Eq.2.4.2 53 + MAX(0,19) + MIN(0,19)/2 = 72

Junction 1: Separating Floor/Wall

Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opwyGydwficbonI ne¢[m.[ YOb2OnmcmI {{ZpyDmo
Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIFIy3aS opwyRyEiDbonI npne¢[m.[ YOb20OmcmI {{zZpyDmo

Flanking STC for path Ff R_Ffw RR-331, Eqg. 2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 +11.6 +6 =70
Flanking STC for path Fd R_Fdw RR-331, Eq.2.4.3 49/2 + 53/2 + MAX(2,19) + MIN(2,19)/2 + 8.8 + 6 = 86
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 53/2 + 49/2 + MAX(0,2) + MIN(0,2)/2 + 8.8 + 6 = 68
Junction 1: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 -10*L.OG10(10”-7 + 10" 8.6 + 10"- 6.8 ) = 66

Junction 2: Separating Floor/Wall

Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKFIy3aAS opwyGydwficbonI ne¢[m.[ Y6b2OnmcmI {{zZpyDmo
Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opwrydEwibon> ne¢[m. [ YOb2OmcmI {{ZpyDmo

Flanking STC for path Ff R_Ffw RR-331, Eq.2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 +8.1 + 7 = 67
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 +53/2 + MAX(2,19) + MIN(2,19)/2 + 5.8 + 7 = 84
Flanking STC for path Df R_Dfw RR-331, Eq.2.4.3 53/2 + 49/2 + MAX(0,2) + MIN(0,2)/2 +5.8 + 7 = 66
Junction 2: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-6.7 + 10"- 8.4 + 10"- 6.6 ) = 63

Junction 3: Separating Floor/Wall

Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS oRpwyGoWwficbon> ne¢[m. [ YOb20OmecmI {{ZpybDmo
Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS opwPRodwicbon> ne¢[m. [ YOb2OmcmZ {{ZpwyDmo

Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 +11.6 + 6 =70
Flanking STC for path Fd R_Fdw RR-331, Eq.2.4.3 49/2 +53/2 + MAX(2,19) + MIN(2,19)/2 + 8.8 + 6 = 86
Flanking STC for path Df R_Dfw RR-331, Eqg.2.4.3 53/2 + 49/2 + MAX(0,2) + MIN(0,2)/2 + 8.8 + 6 = 68
Junction 3: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-7 + 10"- 8.6 + 10"- 6.8 ) = 66

Junction 4: Separating Floor/Wall

Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIy3aS oRpwyGrmwficbon> ne¢[m. [ YOb2OmcmZ {{ZpwyDmo
Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49

n{¢/ OKIFIy3aS opwPRydwficbonI npne¢[m.[ YOb20OnmcmI {{ZpyDmo
Flanking STC for path Ff R_Ffw RR-331, Eqg.2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 +11.6 +7=71
Flanking STC for path Fd R_Fdw RR-331, Eq. 2.4.3 49/2 +53/2 + MAX(2,19) + MIN(2,19)/2 + 8.8 + 7 = 87
Flanking STC for path Df  R_Dfw RR-331, Eq. 2.4.3 53/2 + 49/2 + MAX(0,2) + MIN(0,2)/2 + 8.8 + 7 = 69
Junction 4: Flanking STC for all paths RR-331, subset of Eq. 2.4.1 - 10*LOG10(10"-7.1 + 10"- 8.7 + 10"- 6.9 ) = 67

Total Flanking STC (for all 4 junctions) RR-331, subset of Eq. 2.4.1 Combining 12 Flanking STC values 59
[ASTC due to Direct plus Flanking PathsRR-331, Eq. 2.4.1 Combining Direct STC with 12 Flanking STC values59 |
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Chapter 2: Buildings with Concrete or Concrete Masonry Walls and Concrete Floors

Summary for Section 2.4: Calculation Examples for Simplified Calculation for Concrete
and Masonry Constructions

The worked examples 2.4.1 to 2.4.4 illustréte use of the Simplified Method for calculating soung
transmission between rooms in a building with concretenollow concreteblockmasonrywalls and
concretefloor assemblies, with or Wiout linings added to some or all of the walls and floors.

The examples show the performance fao cases wittt 6 F NB¢ O2y ONBGS | yR
two cases with improvements in direct and/or flanking transmission loss via specific paths dhee t(
addition of some common types of linings using gypsum boardwijght steel framing, andound
absobing material. Many other lining options are possible, bavaluating thebenefit of Inings is not
the focus of this action ¢ rather, it provides éasis for comparing the Simplified Method with the
Detailed Methodoresented in Sections 2.1 to 2.3.

Each of the examples has a counterpart in the detailed calculations in Se2tioand 2.3, and the
differences between the results(Detailed Method vs. Smplified Method) are readily compared

Detailed Method  Simplified Methal Comparisor{Detailedvs Simplified

Example ASTC Example ASTC | Direct STCTotalFlanking ST ASTC
2.1.1 48 2.4.1 47 51vs49 52vs52 48 vs47
2.1.2 52 2.4.2 51 55vs53 55vs55 52 vs51
2.3.2 59 2.4.3 60 83vs78 59 vs60 59vs60
2.35 61 2.4.4 59 73vs72 61 vs59 61 vs59

This limited set of comparisons is consistent with larger validation stadit® SO procedutevhich
have showrthat the Detailed Meth&d (G Sy Ra (2 3IAGS & @ha éiintedpartfOfk
ASTChhan the Simplified Method with a scatter of abouiif dB.

The basic conclusion that can be drafvom these exampless that the Simplified and Detailed
Methods predict similar AST@luesfor concrete and masonry buildings for these casesthe
deviations are typically about ZASTC point8ut the differences tend to increase with better linings
with the Simplified Methodending to fallfarther below the Detailed Method.

A moredetailed look at predictions for specific pathigggestghat the balance among the direct path
and the twelve flanking paths is not always weflected by the ad hoc corrections of the Simplifie(
Method, especially where there amatching goodiningson both path surfaces. Henceny detailed
design considerations to optimize the choice of linings should use the Detailed Method.
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Chapter 3: Buildings with CLT Walls and Floors

3. Buildings with CLT Wall and Floor Assemblies

Crosslaminated timber (CLT) constructiois based on structurdloor andwall assemblies fabricated by
laminating timber elements together into panels with layers of alternapegpendicular orientation of

the timber elements Typical panels have three or more layerglies with an overall thickness ranging
from about 5 mmto 250 mm.

Section 3.1 and Section 3.2 describe the calculation of the apparent sound insulation in CLT buildings
using the Simplified Method and the Detailed Method of ISO 15[ Ir2spectively. More information

on the direct and flanking sound insuiah of CLT assemblies and building systems can be fouhe in

NRC Research Report-BR p =~ & ! LILJ NByd {2dzyR LyadzZ | G§A2y Ay [ [ ¢
data for direct and flanking sound insulation for a variety of CLT building configurations.

3.1. Simplified Calculation Procedure for CLT Constructions

ISO157121 states that the application of the Simplified Methodad A da NBAGNAOGSR (2
K2Y23SyS2dza Cerefairénmedrzdiiich 2yfthet rEstricted here to homogeneous lightly

damped strutural assemblies. Herét t A RK YLBE RE AYLIX ASa | NBEJSNDSNIyd
OKI N} OGSNART SR o6& I YSIy @GAONXdGAz2zy S@St> IyR GaK?2
directions across the surfac&hese definitiongxcludewood-framed and steeframed assemblies, but

typical CLT wall or flodceiling assemblieare considered appropriate fahe Simplified Method.

Within this restricted context, theSimplified Methodhas been structured to predict an ASTaiing
which isslightly laver than that from theDetailed Methoddescribed in Sectio8.2 of this Guide

TheSimplified Methodusestwo main simplifications:

1 The most significant simplification tisat losses to connected assembliage dealt witha A Yy | Y
F dSNI IS 4| & évariatibriof iRsNAsgURd trAnkriissionoss due to edge losses to
adjoining wall and floor constructiong his simplification eliminateswuch of the calculation
process of théDetailed Method Since the internal losses of CLT assemblies are high enlaaigh t
the laboratory sound transmission loss can be used astunsound transmission loss as
described in Sectior8.2, this simplification does not lead to a loss of accuracy for CLT
constructions (unlike for lessamped constructions such as concrete oncrete block).

1 The procedure uses onfiinglenumber quantitiesas input data namelylaboratory STC ratings
for the wall and floor assembliep { ¢/ @I £ dzSa , a8 meah Yalued foryidey 3 &
junction attenuation. e output of the calculations using the Simplified Methadthe ASTC
rating.

The Simplified Method predicts the overall AS@thg, by following the steps in FiguBl.1, which are
alsoexplained in more detail belothe figure.
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Chapter 3: Buildings with CLT Walls and Floors

Stepl:
Assemble the

laboratory data
(STC an@ST(¢
for the separating
assembly and for
each assembly
connected to its
four edges.

3

Step2(a): For separating
assembly, calculate total

change due tSTOf
liningson both sides.

Step2(b): For each
flanking path at each edge

calculate total change due
to DST®f linings

Step2(c}) For the flanking
paths at each edge,
calculate vibration
reduction indices K& K
and Ky and the
normalization correction.

=

=

Step 3:

For separatingissembly
calculate Direct Path STC

3

Step 5 Combine
Direct STC with
Flanking STCs.

L]

» ASTC

Step 4:For each edge, calculat
Flanking STC for paths Ff, Fd

and Df.

Figure3.1.1: Steps to calculate thASTQatingusing the Simplified Method.

Step I Assemblghe required laboratory test data for the constructions:
o0 Laboratory sound transission class (STC) values basedimtt sound transmission loss data
measured according to ASTM E90 for the CLT floor or wall assemblies

0 Measured change in sound transmission cl&ST(C) determined according Appendix Al

for each lining that will be added to the base floor or wall assembilies.

Step 2: Determinethe correction terms as follows:

d) For linings on the separating assembly, the correcb@T G, is the sum of the larger dhe
DSTC values for tetwo linings plus half of the small®@STC value.

e) For each flanking path ij, the correcti®@STG for linings on the source surface i and/or the
receiving surface j is the sum of the larger of B&TC values for these two liningss half of
the smallerDSTGralue.

f) For each edge of the separating assembly, determine the vibration reduction in€icks,
and ky for the flanking paths between the assembly in the source room (D or F) and the
attached assembly in the receivingom (f or d). Also calculate the normalization correction,
which depends on the length of the flanking junction &he area of the separating assembly.

Step 3 Calculate the Direct STC for dirsctund transmissiothrough the separating assembly ($JC
according toEq. 27 of IS@57121 (and Eg.3.1.2 in thisGuidg using thelaboratory STC rating
for the Base CLassemblyplus anycorrection for liningOSTGyfrom Step 2(x
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Chapter 3: Buildings with CLT Walls and Floors

Step 4 Calculate the Flanking STCdound transmissioria each pair of connected assemblies at each
edge of the separating assemhbigcording toEq.28a of 1SA57121 (and Eq. 3.3 in this
Guidé with the followinginputs:
0 laboratorySTC ratinfpr eachBase CL&ssembly plusining correctionDSTGfrom Step 2(b)
0 K;valueand normalization correction for this path from Step 2(c).

Step 5 Combinghe sound transmission via the direct and flanking paths, using Equaftan Section
1.4 of thisGuide(equivalent toEq.3.1.1 below and tdeq. 26 in Section 4.4 of 1I367121).

Expressing the Process using Equations

The ASTC rating between two rooms (neglecting sound that-gagsing the building structure, e.g.
through leaks or ducts) is estimated using the Simplified Method from the logarithmic expression of the
combination of the Direct STC rating (§J©f the separating wall or floor assembly and the combined
Flanking STC ratings of the three flanking paths feryejunction at the four edges of the separating
assembly. This may be expressed as:

0°Y'YS pr i Cpm st p Tt 8t p 8t p m 8t Eq.3.1.1
Eq. 31.1 is appropéte for all types of building systems with the geometry of the Standard Scenario, and

is applied here using the following expressions to calculate the transmission for each individual path

9 For the direct pathSTgqis obtained according to Eq.142 from the laboratory STC of tHgase
CLTassemblyand theDSTC changes due to liningson sodrce ¢ | YRk 2 NJ NEOSA @Ay 3
separating assembl¥eq.3.1.2is the counterpart in ASTM metrics for Eq. 30 of 1SD121.

I EVYYEHYYYE Eq.3.1.2
C

YYO Y'Y 1 AFYYHY'YE

1 For each flanking pathST¢ is calculated usindeq. 31.3 where indicesi and j refer to the
coupled flankingassemblis; (i Kdza = @XKSNDIBY &5¢ 2NJ 4Cé FyR a2é
geometric correction factor at the end depends on the surface area of the separating assembly
(S) and the length of the junction between flanking and separatisgemblis (I;), with b=1 m
Eq.3.1.3 5 the counterpart in ASTM metrics for Equations 28a and 31 df33021.
YY6 YO | i EVYY®Y'YS

YY& ~ 0 T AFVYYYYS c pml%m

Eq.3.1.3
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.1-H1: (SIMPLIFIED METHOD)

f Rooms side-by-side
I Bare CLT Floors and CLT Walls

Separating wall assembly (loadbearing) with:
1 3-ply 78 mm thick CLT® wall assembly with mass 42.4 kg/m?,
oriented so that face ply strands are vertical
1 No added linings on either side

Junction 1: Bottom Junction (separating wall / floor) with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1  No added topping or flooring

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz,
continuous through T-junction with separating assembly and
oriented so that face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
600 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 No added linings

Junction 3: Top Junction (separating wall / ceiling) with:

1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m?,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1  No added ceiling lining

Acoustical Parameters:

Separating partition area () = 12.5
Floor/separating wall junction length (m ) =5.0
Wall/separating wall junction length (m ) =2.5

Path Ff Path FdPath Df Reference

For Junctions 1 and 3:

Kij[dB]= 1.1 10.5 10.5 RR-335, CLT-WF-Xa-(
10*log(Sep. Area/Junction) = 4.0 or CLT-WC-Xa-01
For Junctions 2 and 4:
Kij[dB]= 3.5 5.7 5.7 RR-335, CLT-WW-Tb-

10*log(Sep. Area/Junction) = 7.0

Illustration for this case

F3-/ —'_L -3
/ﬂ:'/
D—||f—d

I I

Cross-junctions of 78 mm thick 3-ply
CLT separating wall with 175 mm thick
5-ply CLT floor and ceiling.

(Side view of Junctions 1 and 3)

D—

FI2’ \F4I\I | | | I I
| I I | I I I I I I

T-junction of separating wall with side
wall, both of 78 mm thick 3-ply CLT.
(Plan view of Junctions 2 and 4)

(For the notes in this tablplease see the correspondiegdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
n { &hange by Liningon D npR_D,w No lining 0
n { &Hange by Liningond nR_d,w No lining 0
If airborne flanking or bare CLT RR-335, STC(Bare CLT03) - STC(Base CLT03) -3

Direct STC in-situ R_Dd,w RR-335, Eq.4.1.2

Junction 1: Separating Wall/Floor
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
n{¢/ OKIy3aS opwGyNbghieg 2y Cwm 0
Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-335, Base CLT05-Mean 42
n{¢/ OKIFIy3aS opw{PRyblhag 2y Fwm 0

Flanking STC for path Ff_1 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_1 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_1 R_ Dfw RR-335, Eq. 4.1.3
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1

Junction 2: Separating Wall/Wall
Flanking Element F2:
Laboratory STC for F2
n{¢/ OKIy3S
Flanking Element f2:
Laboratory STC for 2

R_F2,w RR-335, Base CLT03
opwyGyNbghiAg 2y CH

R_f2,w RR-335, Base CLT03
n{¢/ OKIFIy3aS opw{RyNblhiAg 2y FH
Flanking STC for path Ff_2 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_2 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_2 R_ Dfw RR-335, Eq. 4.1.3

Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-4.7 + 10" 4.9 + 10M-4.9) = 43
Junction 3: Separating Wall/Ceiling

Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwyGoNbghAg 2y Co 0

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwlRroNDlhEg 2y Fo 0

Flanking STC for path Ff_3 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_3 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_3 R_ Df,w RR-335, Eq. 4.1.3
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1

Junction 4: Separating Wall/Wall
Flanking Element F4:
Laboratory STC for F4
n{¢/ OKIy3aS
Flanking Element f4:
Laboratory STC for f4

R_F4w RR-335, Base CLTO03
ogw (P GyNbghEg 2y Cn

R_f4,w RR-335, Base CLT03
n{¢/ OKIy3aAS OoRwlRyNDEhEg 2y Fn
Flanking STC for path Ff_4 R_Ffw RR-335, Eq. 4.1.3
Flanking STC for path Fd_4 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_4 R_ Dfw RR-335, Eq. 4.1.3
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1

Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1

36 + MAX(0,0) + MIN(0,0)/2 + -3 = 33

42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 1.1 + 4 = 47
42/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 10.5 +4 =54
36/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.5 +4 = 54

-10*LOG10(10"-4.7 + 10N-5.4 + 10n-5.4) = 46

36
0

36
0
36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 3.5 + 7 = 47
36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
36/2 + 36/2 +MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49

42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 1.1 + 4 = 47
42/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54
36/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54

-10*LOG10(10"-4.7 + 10"-5.4 +10"-5.4) = 46

36
0

36
0
36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 3.5 + 7 = 47
36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
36/2 + 36/2 +MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
-10*L0G10(10™4.7 + 10n- 4.9+ 10N 4.9) = 43

Combining 12 Flanking STC values: 38

[ASTC due to Direct plus Flanking PathsEq. 4.1.1

Combining Direct STC and 12 Flanking STC values32 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.1-H2: (SIMPLIFIED METHOD)

f Rooms side-by-side
f CLT Floors and CLT Walls
(Same as example 3.1-H1, plus linings)

Separating wall assembly (loadbearing) with:

1 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz, oriented
so that face ply strands are vertical

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 1: Bottom Junction (separating wall / floor) with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

9 Floor lining of 38 mm concrete over 13 mm wood fiber board

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz,
continuous through T-junction with separating assembly and
oriented so that face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
600 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 3: Top Junction (separating wall / ceiling) with:

1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Acoustical Parameters:
Separating partition area (7 = 12.5
Floor/separating wall junction length (m ) =5.0
Wall/separating wall junction length (m ) =2.5

Path Ff Path FdPath Df Reference

For Junctions 1 and 3:

Kij[dB]= 1.1 10.5 10.5 RR-335, CLT-WF-Xa-(
10*log(Sep. Area/Junction) = 4.0 or CLT-WC-Xa-01
For Junctions 2 and 4:
Kij[dB] = 3.5 5.7 5.7 RR-335, CLT-WW-Tb-

10*log(Sep. Area/Junction) = 7.0

Illustration for this case

SRR

F3

g

Cross-junctions of 78 mm thick 3-ply
CLT separating wall with 150 mm thick
5-ply CLT floor and ceiling.

(Side view of Junctions 1 and 3)

5
_~d

f2, f4
o

s st st

T-junction of separating wall with side
wall, both of 78 mm thick 3-ply CLT.
(Plan view of Junctions 2 and 4)

(For the notes in this table pleaseesthe correspondingndnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
n { &Hange by LiningonD pnR_Dw wwmoopX ne¢[ /[ ¢nom2no 9
n { &Hange by Liningond pR_dw wwmoopXZ nc¢[m/ [ ¢nom2no 9
If airborne flanking or bare CLT RR-335, STC(Bare CLT03) - STC(Base CLT03) N/A

Direct STC in-situ R_Dd,w RR-335, Eq.4.1.2

Junction 1: Separating Wall/Floor
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
n{¢/ OKFIy3AS opw(awiwi oy QM [ i/ [ ¢ TCno 10
Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-335, Base CLT05-Mean 42
n{¢/ OKFIy3AS opw] Xy ooy It [ m/ [ ¢ TCno 10

Flanking STC for path Ff_1 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_1 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_1 R_ Dfw RR-335, Eq. 4.1.3

Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.2 + 10" 6.8 + 10"- 6.8 ) = 60
Junction 2: Separating Wall/Wall

Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-335, Base CLT03 36

n{¢/ OKIFIy3aS opwGyAED oZpy> Qe [ T/ [ ¢no T2 no 9

Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-335, Base CLT03 36

n{¢/ OKFIy3AS opw{] X ywwib oZpy> ¢ [ T/ [ ¢ no T2 no 9

Flanking STC for path Ff_2 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_2 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_2 R_ Dfw RR-335, Eq. 4.1.3

Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-6 + 10" 6.2 + 10" 6.2 ) = 56
Junction 3: Separating Wall/Ceiling

Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIFIy3AS opw(aowfitb ooy Q¢ [ i/ [ ¢ T/ nm 7

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIyYy3AS oRpw] X oWwfitb oZpy> Fno¢ [ m/ [ ¢ 1/ nm 7

Flanking STC for path Ff_3 R_Ffw RR-335, Eqg. 4.1.3
Flanking STC for path Fd_3 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_3 R_ Dfw RR-335, Eq. 4.1.3

Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-5.8 + 10" 6.6 + 10 6.6 ) = 57
Junction 4: Separating Wall/Wall

Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-335, Base CLT03 36

n{¢/ OKIFIy3AS opw(Grdwicb ooy Q¢ [ i/ [ ¢ T2 no 9

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36

n{¢/ OKFIy3AS opw] X ywmwsfihb ooy Fn¢ [ m/ [ ¢ T2 no 9

Flanking STC for path Ff_4 R_Ffw RR-335, Eq. 4.1.3
Flanking STC for path Fd_4 R_Fd,w RR-335, Eq. 4.1.3
Flanking STC for path Df_4 R_ Dfw RR-335, Eq. 4.1.3
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1

Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1

42/2 + 42/2 + MAX(10,10) + MIN(10,10)/2 + 1.1 + 4 = 62
42/2 + 36/2 + MAX(10,9) + MIN(10,9)/2 + 10.5 + 4 = 68
36/2 + 42/2 +MAX(9,10) + MIN(9,10)/2 + 10.5 + 4 = 68

36 + MAX(9,9) + MIN(9,9)/2 = 50

36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 3.5 + 7 = 60
36/2 +36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62

422 + 42[2 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
42/2 + 36/2 + MAX(7,9) + MIN(7,9)/2 + 10.5 + 4 = 66
36/2 + 42/2 +MAX(9,7) + MIN(9,7)/2 + 10.5 + 4 = 66

36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 3.5 + 7 = 60

36/2 +36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62

36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
-10*LOG10(10"-6 + 10n- 6.2 + 10n-6.2) = 56

Combining 12 Flanking STC values: 51

[ASTC due to Direct plus Flanking PathsEq. 4.1.1

Combining Direct STC and 12 Flanking STC values48 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.1-H3: (SIMPLIFIED METHOD)

f Rooms side-by-side
f CLT Floors and CLT Walls
(Same as example 3.1-H2, except enhanced linings)

Separating wall assembly (loadbearing) with:

1 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz, oriented
so that face ply strands are vertical

1 Two layers of 12.7 mm gypsum board* on resilient metal channels’
spaced 600 mm o.c., on 38 x 38 mm wood furring spaced 400 mm
o.c. with absorptive material® in cavities

Junction 1: Bottom Junction (separating wall / floor) with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1  Floor lining of 38 mm concrete over 13 mm wood fiber board

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz,
continuous through T-junction with separating assembly and
oriented so that face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
600 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 3: Top Junction (separating wall / ceiling) with:

1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Acoustical Parameters:
Separating partition area () = 12.5
Floor/separating wall junction length (m ) =5.0
Wall/separating wall junction length (m ) =2.5

Path FfPath FdPath Df Reference

For Junctions 1 and 3:

Kij[dB]= 1.1 105 10.5 RR-335, CLT-WF-Xa-(
10*log(Sep. Area/Junction) = 4.0 or CLT-WC-Xa-01
For Junctions 2 and 4:
Kij[dB]= 3.5 5.7 5.7 RR-335, CLT-WW-Tb-

10*log(Sep. Area/Junction) = 7.0

Illustration for this case

M
w
N
W
BEEE

™~

Cross-junctions of 78 mm thick 3-ply
CLT separating wall with 150 mm thick
5-ply CLT floor and ceiling.

(Side view of Junctions 1 and 3)

S L
[
D_ ||t -d
F2, F4 § g f2, f4
B
RRIRRRRRRRRLE i‘)\ l\Q i‘?SZ ?QQQIQSZ <|
T T T T

T-junction of separating wall with side
wall, both of 78 mm thick 3-ply CLT.
(Plan view of Junctions 2 and 4)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
n { &Hange by LiningonD pnR_Dw wwmoopX ne¢[m/ [ ¢m2 nn 15
n { &Hange by Liningond pR_dw wwmoopXZ nc¢[m/ [ ¢m2 nn 15
If airborne flanking or bare CLT RR-335, STC(Bare CLT03) - STC(Base CLT03) N/A
Direct STC in-situ R_Ddw RR-335, Eq. 4.1.2 36 + MAX(15,15) + MIN(15,15)/2 = 59

Junction 1: Separating Wall/Floor
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
n{¢/ OKFIy3AS opw(awiwi oy QM [ i/ [ ¢ TCno 10
Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-335, Base CLT05-Mean 42
n{¢/ OKFIy3AS opw] Xy ooy It [ m/ [ ¢ TCno 10

Flanking STC for path Ff_1 R_Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(10,10) + MIN(10,10)/2 + 1.1 + 4 =62
Flanking STC for path Fd_1 R_Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(10,15) + MIN(10,15)/2 + 10.5 +4 =74
Flanking STC for path Df_1 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(15,10) + MIN(15,10)/2 + 10.5 + 4 =74
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(107-6.2 + 10" 7.4 + 10" 7.4 ) = 61

Junction 2: Separating Wall/Wall
Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-335, Base CLT03 36

n{¢/ OKIFIy3aS opwGyAED oZpy> Qe [ T/ [ ¢no T2 no 9

Flanking Element f2:

Laboratory STC for 2 R_f2,w RR-335, Base CLT03 36

n{¢/ OKFIy3AS opw{] X ywwib oZpy> ¢ [ T/ [ ¢ no T2 no 9

Flanking STC for path Ff_2 R_ Ffw RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2+3.5+7 = 60
Flanking STC for path Fd_2 R_Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,15) + MIN(9,15)/2 + 5.7 + 7 = 68
Flanking STC for path Df 2 R_Dfw RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(15,9) + MIN(15,9)/2 + 5.7 + 7 = 68
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(107-6 + 10" 6.8 + 10"- 6.8 ) = 59

Junction 3: Separating Wall/Ceiling
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIFIy3AS opw(aowfitb ooy Q¢ [ i/ [ ¢ T/ nm 7

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIyYy3AS oRpw] X oWwfitb oZpy> Fno¢ [ m/ [ ¢ 1/ nm 7

Flanking STC for path Ff_3 R_ Ffw RR-335, Eq. 4.1.3 422 + 42/2 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
Flanking STC for path Fd_3 R_Fdw RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(7,15) + MIN(7,15)/2 + 10.5 + 4 = 72
Flanking STC for path Df_3 R_Dfw RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(15,7) + MIN(15,7)/2 + 10.5 + 4 = 72
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-5.8 + 10" 7.2 +10"-7.2) = 58

Junction 4: Separating Wall/Wall
Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-335, Base CLT03 36

n{¢/ OKIFIy3AS opw G oZpy> Q¢ [ t/ [ ¢nom2 no 9

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36

n{¢/ OKIFIy3aAS opw{ R ywwicb oZpyz ¢ [ t/ [ ¢ nom2 no 9

Flanking STC for path Ff_4 R_Ff,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2+3.5+7 = 60
Flanking STC for path Fd_4 R_Fdw RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,15) + MIN(9,15)/2 + 5.7 + 7 = 68
Flanking STC for path Df 4 R_Dfw RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(15,9) + MIN(15,9)/2 + 5.7 + 7 = 68
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-6 + 10" 6.8 + 10"-6.8) = 59
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining all 12 Flanking STC values: 53
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values52 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.1-V1: (SIMPLIFIED METHOD) | !llustration for this case
 Rooms one-above-the-other H H
 Bare CLT Floors and CLT Walls F1, F3 L
Separating floor assembly with: D ¥' ||
1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz, L
continuous through cross-junction with CLT wall assemblies at — T T
Junctions 1 and 3 and oriented so that face ply strands are — T T T T T T T T
perpendicular to loadbearing Junctions 1 and 3
1  Connected with 90 mm equal leg angle brackets nailed/screwed at ‘ L
300 mm o.c. to both sides of the separating assembly and to the d
abutting wall assemblies ][]
1  No added linings (floor topping or ceiling) /_. = [
f1, f3 - H
Junction 1, 3 or 4: Separating floor / walls with:
1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above
and below cross-junctions with separating assembly that is Cross-junction of separating floor of
continuous or lapped and glued across these junctions continuous 175 mm thick 5-ply CLT with
f CLT wall assembly oriented so face ply strands are vertical 5-ply CLT wall assemblies above and
1  Connected with 90 mm equal leg angle brackets nailed/screwed at below.
300 mm o.c. to the wall assemblies and to the floor assembly (Side view of Junctions 1, 3 and 4,
1 No added lining on walls except orientation of floor assemblies

differs for Junction 4)
Junction 2: Separating floor / walls with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above ]
and below T-junction with separating assembly that terminates at H
this junction F2 L L
1 CLT wall assembly oriented so face ply strands are vertical D ]
1 Connected with 90 mm equal leg angle brackets nailed/screwed at l
300 mm o.c. to one side of the wall assembly and to the abutting S —
floor assemblies - 17—
1 No added lining on walls ‘
Acoustical Parameters: d [
Separating partition area () = 20.0 1]
Wall/separating floor junction length (m ) =5.0 H H
Wall/separating floor junction length (m ) =4.0 L L
Path Ff Path FdPath Df Reference f2 H
For Junctions 1 and 3 and 4:
Kij[dB]= 17.6 10.2 10.2 RR-335, CLT-FW-Xa-(
10*log(Sep. Area/Junction) = 6.0 For Junctions 1 and 3 T-junction of 175 mm thick 5-ply CLT
10*log(Sep. Area/Junction) = 7.0  For Junction 4 floor with 5-ply CLT walls above and

For Junction 2: be_low. . _
Kij[dB]= 129 6.8 6.8 RR-335 CLT-FW-Ta-C | (Side view of Junction 2)
10*log(Sep. Area/Junction) = 7.0

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT05-Mean 42
n { &hange by Liningon D npR_D,w No lining 0
n { &Hange by Liningond pR_d,w No lining 0
If airborne flanking or bare CLT RR-335, STC(Bare CLTO5) - STC(Base CLTO05) -1
Direct STC in-situ R_Dd,w RR-335, Eqg. 4.1.2 42 + MAX(0,0) + MIN(0,0)/2 + -1 = 41

Junction 1: Separating Floor/Wall
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwyGyNbEhHAg 2y Cm 0

Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwlRrivMbEIE] 2y Fwm 0

Flanking STC for path Ff_1 R_ Ffw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 17.6 + 6 = 66
Flanking STC for path Fd_1 R_Fd,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 10.2 + 6 = 58
Flanking STC for path Df_1 R_ Dfw RR-335, Eqg. 4.1.3 42/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.2 + 6 = 58
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.6 + 10"- 5.8 + 10"-5.8) = 55

Junction 2: Separating Floor/Wall
Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwyGHNbEhHAg 2y CH 0

Flanking Element 2:

Laboratory STC for f2 R_f2,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwlRryNDEhHAg 2y FH 0

Flanking STC for path Ff_2 R_ Ffw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 12.9 + 7 = 62
Flanking STC for path Fd_2 R_ Fd,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 6.8 + 7 = 56
Flanking STC for path Df_2 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 6.8 + 7 = 56
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.2 + 10M- 5.6 + 10M- 5.6 ) = 52

Junction 3: Separating Floor/Wall
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIFIy3S opw(GoNbfhig 2y Co 0

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIy3AS opw]pRoNbhhHEg 2y To 0

Flanking STC for path Ff_3 R_Ff,w RR-335, Eq. 4.1.3 42/2 + 422 + MAX(0,0) + MIN(0,0)/2 + 17.6 + 6 = 66
Flanking STC for path Fd_3 R_Fd,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 10.2 + 6 = 58
Flanking STC for path Df_ 3 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.2 + 6 = 58
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(107-6.6 + 10"- 5.8 + 10"-5.8) = 55

Junction 4: Separating Floor/Wall
Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwyGnyNbEhEAg 2y Cn 0

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIy3aAS opwRyNbhhiAg 2y Fn 0

Flanking STC for path Ff_4 R_Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 17.6 + 7 = 67
Flanking STC for path Fd_4 R_Fdw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 10.2 + 7 = 59
Flanking STC for path Df 4 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.2 + 7 = 59
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.7 + 10N 5.9 + 10M-5.9) = 56
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining all 12 Flanking STC values: 48
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values40 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.1-V2: (SIMPLIFIED METHOD) | !llustration for this case

 Rooms one-above-the-other %
f CLT Floors and CLT Walls S
(Same as example 3.1-V1, plus linings) % H H

=
K) —=H H

Separating floor assembly with: F1 ) F3 %
1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m?, D & [
continuous through cross-junction with CLT wall assemblies at \ H

Junctions 1 and 3 and oriented so that face ply strands are i A R PR 1 Y

perpendicular to loadbearing Junctions 1 and 3 T T T T T T T T
1  Connected with 90 mm equal leg angle brackets nailed/screwed at

300 mm o.c. to both sides of the separating assembly and to the

I I | | I I
abutting wall assemblies bQO 700@00@43(
1 Floor lining of 38 mm concrete over 13 mm wood fiber board

1 Ceiling lining of 15.9 mm gypsum board* fastened to hat-channels’ / slln
supported on cross-channels hung on wires, cavity of 150 mm d /- Ll L
between CLT and ceiling, with 140 mm absorptive material®

Junction 1, 3 or 4: (separating floor / flanking walls) with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above
and below cross-junctions with separating assembly that is
continuous or lapped and glued across these junctions

CLT wall assembly oriented so face ply strands are vertical
Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to the wall assemblies and to the floor assembly

Cross-junction of separating floor of
continuous 175 mm thick 5-ply CLT with
5-ply CLT walls above and below.

(Side view of Junctions 1, 3 and 4,
except orientation of floor assemblies
differs for Junction 4)

= =

I Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material®in cavities

Junction 2: Each Side (separating floor / flanking walls) with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above S
and below T-junction with separating assembly that terminates at [ T
this junction E H H
1 CLT wall assembly oriented so face ply strands are vertical =) % L
1  Connected with 90 mm equal leg angle brackets nailed/screwed at o8
300 mm o.c. to one side of the wall assembly and to the abutting D \__g M
floor assemblies \ Sl L
Two layers of 12.7 mm gypsum board* supported on 38 X 38 MM | T TSy T T

wood furring spaced 600 mm o.c., absorptive material®in cavities

Acoustical Parameters: I I

Separating partition area () = 20.0 OO0 m ) Z_L?
Wall/separating floor junction length (m ) =5.0 PQQ\?%A(QQQ, Q% j < T [
Wall/separating floor junction length ( m ) =4.0 / ‘ g g

Path Ff Path FdPath Df Reference d S H -
For Junctions 1 and 3 and 4: /-g L
Kijj[dB]= 17.6 10.2 10.2 RR-335, CLT-FW-Xa-( £2 =
10*log(Sep. Area/Junction) = 6.0 For Junctions 1 and 3 % ]
10*log(Sep. Area/Junction) = 7.0  For Junction 4 -
For Junction 2: T-junction of 175 mm thick 5-ply CLT
Kij[dB]= 129 6.8 6.8 RR-335, CLT-FW-Ta-( | floor with 5-ply CLT walls above and
10*log(Sep. Area/Junction) = 7.0 below.

(Side view of Junction 2)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT05-Mean 42
n { &Hange by LiningonD pR_Dw wwmoopX ne¢[ /[ ¢mCno 10
n { &Hange by Liningond pR_dw wwmoopX n¢[m/ [ ¢m/ no 25
If airborne flanking or bare CLT RR-335, STC(Bare CLTO05) - STC(Base CLTO05) N/A
Direct STC in-situ R_Ddw RR-335, Eq. 4.1.2 42 + MAX(10,25) + MIN(10,25)/2 = 72

Junction 1: Separating Floor/Wall
Flanking Element F1:

Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opw Gy opy> QM [ T/ [ ¢np T2 no 8

Flanking Element f1:

Laboratory STC for f1 R_fl,w RR-335, Base CLT05-Mean 42

n{¢/ OKIFIy3aAS opw{ X vEwWfib oZpy> Tt [ i/ [ ¢ np 2 no 8

Flanking STC for path Ff_1 R_ Ffw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,8) + MIN(8,8)/2 +17.6 + 6 = 78
Flanking STC for path Fd_1 R_Fdw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,25) + MIN(8,25)/2 + 10.2 + 6 = 87
Flanking STC for path Df_1 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(10,8) + MIN(10,8)/2 + 10.2 + 6 = 72
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(107-7.8 + 10" 8.7 + 10"-7.2) = 71

Junction 2: Separating Floor/Wall
Flanking Element F2:

Laboratory STC for F2 R_F2,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwGyED oZpy> Qe [ T/ [ ¢np T2 no 8

Flanking Element f2:

Laboratory STC for f2 R_f2,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIy3AS opw{ X yrwib oZpy> ¢ [ i/ [ ¢ np 2 no 8

Flanking STC for path Ff_2 R_ Ffw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,8) + MIN(8,8)/2 +12.9+7 =74
Flanking STC for path Fd_2 R_Fdw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,25) + MIN(8,25)/2 + 6.8 + 7 = 85
Flanking STC for path Df 2 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(10,8) + MIN(10,8)/2 + 6.8 + 7 = 70
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-7.4 + 10" 8.5+ 10" 7 ) = 68

Junction 3: Separating Floor/Wall
Flanking Element F3:

Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42

n{¢/ OKIy3aS opwaovéD oZpy> Q¢ [ i/ [ ¢np T2 no 8

Flanking Element f3:

Laboratory STC for 3 R_f3,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIy3aAS opw] X ogWwfib oZpy> ot [ i/ [ ¢ np 2 no 8

Flanking STC for path Ff_3 R_ Ffw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,8) + MIN(8,8)/2 +17.6 + 6 = 78
Flanking STC for path Fd_3 R_Fdw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,25) + MIN(8,25)/2 + 10.2 + 6 = 87
Flanking STC for path Df_ 3 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(10,8) + MIN(10,8)/2 + 10.2 + 6 = 72
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7.8 + 10~ 8.7 + 10N 7.2) = 71

Junction 4: Separating Floor/Wall
Flanking Element F4:

Laboratory STC for F4 R_F4,w RR-335, Base CLT05-Mean 42

n{¢/ OKIFIy3aAS opw gD oZpy> Q¢ [ T/ [ ¢np T2 no 8

Flanking Element f4:

Laboratory STC for f4 R_f4,w RR-335, Base CLT05-Mean 42

n{¢/ OKFIy3aAS opw{ X ywmwicb ooy fon¢ [ i/ [ ¢ npm2 no 8

Flanking STC for path Ff_4 R_Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,8) + MIN(8,8)/2 +17.6 +7 = 79
Flanking STC for path Fd_4 R_Fdw RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(8,25) + MIN(8,25)/2 + 10.2 + 7 = 88
Flanking STC for path Df 4 R_Dfw RR-335, Eq. 4.1.3 42/2 + 42/2 +MAX(10,8) + MIN(10,8)/2 + 10.2 + 7 = 73
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(107"-7.9 + 10" 8.8 + 10"-7.3) = 72
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining all 12 Flanking STC values: 64
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values64 |
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Chapter 3: Buildings with CLT Walls and Floors

Summary for Section 3.1: Calculation Examples using the Simplified Method

The worked example8.(-H1 to H3 an®.1-V1 to V2) illustratehe use of the Simplified Method
for calculatingthe sound transmission between rooms in a building with CLT floor and w
assemblies, with or withoutnings added to some or all of the walls and floors.

The examples show the performance for two cases with bare CLT assewititiest linings
(Examples3.1-H1 and3.1-V1) and for three cases with improvements in direct and/or flankir
soundtransmissionloss via specific paths due to the addition of some common types of lini
using gypsum board, supporting framing, asdund absorbingmaterial. Many other lining
2LI0A2ya FNB LRaarof S dzaMRCResdakeS Repoft-BR p U I réntiz§
Sound Insulation in CLT Buildirggs

For a sideby-side pair of rooms, Exampl8sl-H2 and3.1-H3 show typical improvements relative
to Example3.1-H1.Even with the rather light-ply CLTseparating wall assembly, the addition of
a gypsum board liningcrewed directly to wood furring on all wall surfaces (Exan3deH?2)
increaseghe ASTC ratingo 48. Inspection of theflanking path STC rating in Example3.1-H2
shows that direcsound transmissiothrough the separating wall is dominant, and thairfking
paths involving the surfaces of the separating wall are also signifibmptoving these weak
paths by adding resilient channels to the lining on the separating wall, raises the Direct®®rC
and the overall ATC ratingp 52. Further improvemehtis posible but would requirechanges to
all the flanking surfaces to raise tA&TC ratingbove 60.

For a vertical room pair, ExampBl-V2 shows the improvement relative to Exam@d-V1
when some typical linings are addegven with rather basicwf  f Ay Ay 3a SXd
rating is increased to 64, and higher values could be achieved by better wall linings an
improvements to the floor surface.

Section3.2 presents worked examples for the same set of constructions presented in Sec
3.1, but uses the Detailed Method for calculating the sound transmission between roo
Comparison of the corresponding examples in the two sections provides a clear indication g
difference in results with the two calculation methods.

PageB8of 196 Guide to Calculating Airborne Sound Transmission in Buildings
4™ edition ¢ December 2018



Chapter 3: Buildings with CLT Walls and Floors

3.2. Detailed Calculation Procedure for CLT Constructions

The calculation process of the Detailed Method of 15@121 is designed for constructions involving
heavy, homogeneous building elements which support reverberant vibration fidltilsough CLT
assembliedave laver massand higher internal losses than thieavy concrete and masonry walls and
floor assemblie considered in Chapter 2, flankisgund transmission in buildings composed of CLT
assembliecanalsobe praicted usingthe Detailed Method of ISO157121. However, he dfferences
between CLT assemblies awdlls or floorsof bareconcreteor masonryrequire somechanges to the
calculation approach arithe laboratory test dataequired as inputs

There ardive keychangesn the calculatios due to propertes of CLAssembliesnd their junctions:

1. The internal loss factors for CLT assemblies are much higher than those typical of concrete and

masonry (which range from 0.006 for solid concrete to 0.015 for typical concrete maseory).
CLT assemblies, measorents of the loss factors for laboratory wall and floor assemblies have
established values of 0.03 or higher for most of the frequency range of interest (see Section 2.4
in NRC Research Report-B85). This is above the threshold specified in 150121 above

which the effect of edge losses can be safely ignored, and hence there is no need to apply an
absorption correction to obtain the #gsitu sound transmission loss from the laboratory sound
transmission loss in Equation 19 of I887121. Thus, the diret sound transmission loss of the
bare separating CLT wall or floor (and thesitt sound transmission loss for each bare CLT
flanking surface) is taken as equal to the laboratory sound transmission loss determined
according to ASTH90.

For flanking sudces, Section 4.2.2 in ISO 15718otes that only resonant sound transmission
should be included. This requires a correction of the sound transmission loss measured in the
laboratory below the critical frequency. For bare concrete and masonry assenthbestitical
frequency is below 125 Hz, so no correction to remove the-r@sonant sound transmission is
needed.For 3ply CLT assemblies, the critical frequena@bisut 500 Hzi.e. in the middle of the
frequency range of interest when calculating th&TC rating. Corrections to the laboratory
sound transmission loss are therefore recommended at lower frequendiefrtunately, the
current version of ISO 15742 does not specify a method to obtain the resonant sound
transmission loss from the measuredund transmission losdlence, in the procedure below

and in the worked examples, the uncorrected laboratory sound transmission loss is used as
input data. This should lead to conservative results, especially for the flanking sound
transmission loss of thi3-ply CLT assemblies.

The effect of adding linings to the surfaces of CLT wall anddksmmblie can be treated with

an additive correction, as for concrete and masonry assemblies (see discussion in Section 2.3 of
this Guide. Because thenassof the CLTassembliess much closer to that of typical linings than

it is for the concrete and masonry assemblies in Section 2.3, the improvement due to linings is
affected by themassof the bare assembly. Data dine improvements due to linings for several
commontypesof CLTassemblies are provided in NRC Research Repe88RR
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Chapter 3: Buildings with CLT Walls and Floors

4. Because the connections provided by angle brackets at CLT junctions are not consistent with the
symmetric rigid junction assumptions AhnexE of ISO 15712 (which are suitable for wrtar-
bonded junctions of concrete and masonry), the junction attenuation for a range of cases needs
to be determined using measurements of junction transmission following the appropriate parts
of 1IS010848 NRC Research Report-B¥5 provides vibration muction index data for a variety
of floor/wall and wall/wall CLT junctions.

5. Because of the high internal losses in CLT assemblies, the equivalent absorption Jgrgtbea
numerically equal to the surface area of the CLT assembly when calculatingltioity level
difference from measured;Kalues using Equation 21 of 1387121, following Section 4.2.2 of
ISO157121.

The input data requiredor the calculations include both laboratory sound transmission loss data
measured according tASTM E9(for the Base CLT assemblies and for the change in sound transmission
loss due to linings applied to these assemblies) and junction attenuation data measured according to
1ISO10848

Thecalculationprocessfollows the steps illustrated in FiguB2.1, andexplained in detail below.

Step2a (Optional)

Step & For the base Adjust TL data from ASTM E90 lab tg
separating assembly, for the 3 connected CLT assemblies
the inrsitu TL equals each edge, to determine resonant Tl
the TL from the ASTM ‘

E90 laboratory test.

Step2b: For each flanking surface,
in-situ TL = resonant TL for Base CL
‘ LX dza p¢|[ O2NNBOG

Step 1b If there is a ‘
lining on either side, - -
FRR pe[ Oz Step3: Combine Step Z: Calculate Flanking TL for
the TL for the Base Dlrect. TL with each flanking .pa'Fh, gsmg Ez2bb of

: Flanking TL for all « ISO 15712 with insitu TL values
CLT, to get the Direct )
TL for P4i Dd. flanking paths, and from Step 2b and g K, and Ky

calculate ASTC. values for each junction.
ASTC

Figure3.2.1: Steps to calculate the ASfia@ing using the Detailed Method.
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Chapter 3: Buildings with CLT Walls and Floors

Step 1:

Step 2:

Step 3:

Determine the sound transmission loss of the separating assembly (Direct TL):

(a) For thebaseseparating assembly, thHe-situ sound transmission loger each frequencys
eqgual tothe sound transmission logaeasured irthe laboratory according to ASTM E90.

(b) AR R TLporrectiors obtained following the procedures of ASEJ0 for changes due to
addedlining(s) on the source roonnd/or receiving roonside of the separating assembly
(surfaces D and d) to obtain the Diréidt

Determine the sound transmission loss of the flanking assemblies (Flanking TL):

(a) For each flanking surface, ugbe laboratory sound transmission &s determined
according to ASTM E90 as a conservative estimate ofd@benantsound transmission
loss. A correction to calculate the resonant sound transmission loss is recommended in
ISO 15712, but not defined, and hence not used hefget theequivalet absorption
length for each surface numerically equal to the area of the CLT assembly, as required in
Section £.20f ISOL57121.

() ARR p¢[ O phaMal ihindc@rdadce with ASTES0 for changes due to adding a
lining on a matching CLT asgdy, to calculatethe in-situ sound transmission los&lues.

(c) For each flanking patltombine the valuesf the vibration reduction indexkgs, K=, and
Kor measuredfollowing the procedures afS0O10848 with in-situ sound transmission loss
values(including the change due to lininffl@m Step ) using Eq. 25bf ISO 157124 to
obtain the Flanking TL values.

Calculate the Apparent TL by combining Direct TL and Flanking TL:

Combine thesound transmissionia the directpath andthe flanking pahs, using Equation
1.1 in Chapter 1 of thisGuide (equivalent to Eq. 26 in Section 4.4 of [E7J121), and
calculatethe ASTC ratingising the combinedound transmission losslues aspparent
transmission losi the procedure of ASTIE413.
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.2-H1: (DETAILED METHOD) | llustration for this case
f Rooms side-by-side ||
I Bare CLT Floors and CLT Walls

Separating wall assembly (loadbearing) with: [T [ [ T T T T 7

T 3-ply 78 mm thick CLT wall assembly with mass 42.4 k /m2, oriented
ply y d F3-/ 1 L -3

so that face ply strands are vertical
1 No added linings on either side

. . . . n\_‘/
Junction 1: Bottom Junction (separating wall / floor) with: 1R
1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and D— ] e—d

oriented so that face ply strands are perpendicular to the junction H
1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the F1 \ N '/ f1
abutting assemblies T
1  No added topping or flooring ) ) Y Y Y B

Junction 2 or 4: Each Side (separating wall / abutting side wall) with: —1 H r
1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz,
continuous through T-junction with separating assembly and

oriented so that face ply strands are vertical Cross-junctions of 78 mm thick 3-ply

1  Connected with 90 mm equal leg angle brackets nailed/screwed at CLT separating wall with 175 mm thick
600 mm o.c. to both sides of the separating assembly and to the 5-ply CLT floor and ceiling.
abutting assemblies (Side view of Junctions 1 and 3)

1 No added linings

Junction 3: Top Junction (separating wall / ceiling) with:
1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m?, H H
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction D—l||l—d
1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the F2. F4 sl f2, f4
abutting assemblies . |\'| | - ¥
1  No added ceiling lining — T T T T T T T T 1

Acoustical Parameters:

Separating wall area (= 12.5 {SL gttt AY0.8N | Tjunction of separating wall with side

Floor/sep. wall junction (m ) =5.0 Ct22NJ Ay G SNIYOBI | wall both of 78 mm thick 3-ply CLT.
Wall/sep. wall junction (m ) = 2.5 CitlylAy3a 61l £>0.03A (Plan view of Junctions 2 and 4)
Path FfPath FdPath Df Reference

For Junctions 1 and 3:
Kijj[dB]= 1.1 10.5 10.5 RR-335, CLT-WF-Xa-
10*log(Sep. Area/Junction) = 4.0 or CLT-WC-Xa-01

For Junctions 2 and 4:
Kij[dB]= 35 57 57 RR-335 CLT-WW-Tb-
10*log(Sep. Area/Junction) = 7.0

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[1SO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]

Separating Partition

Laboratory Transmission Loss R_D,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission N/A 0 0 0 0 0 0

n ¢ dhange by Lining on D NR_D  No lining 0 0 0 0 0 0

n ¢ dhange by Lining ond nR_d  Nolining 0 0 0 0 0 0

If airborne flanking or bare CLT RR-335, TL(Bare CLTO03) - TL(Base CLT43) -3 -3 -3 -4 -1

Direct TL in-situ R_D,situ I1SO 15712-1, Eq. 24 25 25 28 34 42 49 B8

Junction 1: Separating Wall/Floor
Transmission Loss of Flanking Elements

TL of element F1, laboratory R_F1,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element f1, laboratory R_fl,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F1 N/A 0 0 0 0 0 0

Correction Resonant Transmission f1 N/A 0 0 0 0 0 0

TL of element F1, in-situ R_F1,situ ISO 15712-1, Eq. 19, T_s,situ=T_s,]Jab32 30 39 43 52 49 42
TL of element f1, in-situ R_fl,situ I1SO 15712-1, Eq. 19, T_s,situ =T_s,lab32 30 39 43 52 49 42
n ¢ dhange by Lining on F NR_F1 No lining 0 0 0 0 0 0

n ¢ dhange by Lining on f NR_f1  No lining 0 0 0 0 0 0

Junction Coupling

Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-WF-Xa-01 11 11 11 11 11 1.1

Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 105 10.5 10.5 105

Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 105

Flanking Transmission Loss

Flanking TL for path Ff_1 R_Ff 1SO 15712-1, Eq. 25b 37 35 44 48 57 54 47
Flanking TL for path Fd_1 R_Fd 1SO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Flanking TL for path Df_1 R_Df 1SO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Junction 1: Flanking TL for all paths 36 34 42 47 56 53 46

Junction 2: Separating Wall/Wall
Transmission Loss of Flanking Elements

TL of element F2, laboratory R_F2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
TL of element f2, laboratory R_f2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission F2 N/A 0 0 0 0 0 0

Correction Resonant Transmission f2 N/A 0 0 0 0 0 0

TL of element F2, in-situ R_F2,situ 1ISO 15712-1, Eq. 19, T_s,situ=T_s,lab26 28 31 37 46 50 36
TL of element 2, in-situ R_f2,situ 1SO 15712-1, Eq. 19, T_s,situ = T_s,lab26 28 31 37 46 50 36
n ¢ dhange by Lining on F NR_F2 No lining 0 0 0 0 0 0

n ¢ dhange by Lining on f NnR_f2  No lining 0 0 0 0 0 0

Junction Coupling

Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Th-01 35 35 35 35 35 35

Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tbh-01 57 57 57 57 57 57

Vibration Reduction Index for Df K_Df,2 RR-335, CLT-WW-Tb-01 57 57 57 57 57 57

Flanking Transmission Loss

Flanking TL for path Ff_2 R_Ff 1SO 15712-1, Eq. 25b 37 39 42 48 57 61 47
Flanking TL for path Fd_2 R_Fd 1SO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Flanking TL for path Df 2 R_Df 1SO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Junction 2: Flanking TL for all paths 33 35 38 44 53 57 43

Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1

Flanking TL for path Ff_3 R_Ff 1SO 15712-1, Eq. 25b 37 35 44 48 57 54 47
Flanking TL for path Fd_3 R_Fd 1SO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Flanking TL for path Df_3 R_Df 1SO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Junction 3: Flanking TL for all paths 36 34 42 47 56 53 46

Junction 4: Separating Wall/Wall
All values the same as for Junction 2

Flanking TL for path Ff_4 R_Ff 1SO 15712-1, Eq. 25b 37 39 42 48 57 61 47
Flanking TL for path Fd_4 R_Fd 1SO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Flanking TL for path Df 4 R_Df 1SO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Junction 4: Flanking TL for all paths 33 35 38 44 53 57 43
Total Flanking (for all 4 junctions) 28 29 34 39 48 49 38
[ASTC due to Direct plus Flanking Paths RR-335, Eq. 1.1 23 23 27 33 41 46 32 ]
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.2-H2; (DETAILED METHOD) lllustrationfor this case

f Rooms side-by-side
f CLT Floors and CLT Walls
(Same as example 3.2-H1, plus linings)

SRR

Separating wall assembly (loadbearing) with:

1 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m?, oriented F3
so that face ply strands are vertical

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 1: Bottom Junction (separating wall / floor) with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction :

1  Connected with 90 mm equal leg angle brackets nailed/screwed at T T T T T T T T T
300 mm o.c. to both sides of the separating assembly and to the T T T T T T T T T

abutting assemblies

9 Floor lining of 38 mm concrete over 13 mm wood fiber board —1 H r

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz, Cross-junctions of 78 mm thick 3-ply
continuous through T-junction with separating assembly and CLT separating wall with 150 mm thick
oriented so that face ply strands are vertical 5-ply CLT floor and ceiling.

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
600 mm o.c. to both sides of the separating assembly and to the
abutting assemblies .

(Side view of Junctions 1 and 3)

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm &
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 3: Top Junction (separating wall / ceiling) with: D ~] .—/d

1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and F2. F4 f2, f4
oriented so that face ply strands are perpendicular to the junction é:\

1  Connected with 90 mm equal leg angle brackets nailed/screwed at MM | : Q?WQ‘QQQIQQQ‘

300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

T-junction of separating wall with side
wall, both of 78 mm thick 3-ply CLT.
(Plan view of Junctions 2 and 4)

Acoustical Parameters:
Separating wall area (7 = 12.5 {SLId g+ ff AysH.8N
Floor/sep. wall junction (m ) =5.0 Cf22NJ Ay (i SNYOB i
Wall/sep. wall junction (m ) = 2.5 CtlylAy3a gl {>0.03A

Path FfPath FdPath Df Reference
For Junctions 1 and 3:
Kijj[dB]= 1.1 10.5 10.5 RR-335, CLT-WF-Xa-
10*log(Sep. Area/Junction) = 4.0 or CLT-WC-Xa-01

For Junctions 2 and 4:
Kij[dB]= 3.5 5.7 5.7 RR-335, CLT-WW-Tb:
10*log(Sep. Area/Junction) = 7.0

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[ISO Symbol Reference 125 250 500 1000 2000 4000 STC or AS1

Separating Partition

Laboratory Transmission Loss R_D,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission N/A 0 0 0 0 0 0

n ¢ dhange by Lining on D PR_D wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10

n ¢ dhange by Lining on d nR_.d wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10

If airborne flanking or bare CLT N/A 0 0 0 0 0 0

Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 34 42 49 61 66 70 52

Junction 1: Separating Wall/Floor
Transmission Loss of Flanking Elements

TL of element F1, laboratory R_F1,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element f1, laboratory R_fl,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F1 N/A 0 0 0 0 0 0

Correction Resonant Transmission f1 N/A 0 0 0 0 0 0

TL of element F1, in-situ R_F1,situ I1ISO 15712-1, Eq. l , T_s,situ=T_s,lab32 30 39 43 52 49 42
TL of element f1, in-situ R_fl,situ 1SO 15712-1, Eq. 19, T_s ,S|tu T_s,lab32 30 39 43 52 49 42
n ¢ dhange by Lining on F NR_F1 wwmoop2X ne[n/[¢nCao 11 8 21 29 32

Nn ¢ dhange by Lining on f NR_fl wwmoopZX ne[n/[¢nCao 11 8 21 29 32

Junction Coupling

Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-WF-Xa-01 11 11 11 11 11 114

Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 105

Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 105

Flanking Transmission Loss

Flanking TL for path Ff_1 R_Ff 1SO 15712-1, Eq. 25b 45 57 60 90 90 90 67
Flanking TL for path Fd_1 R_Fd 1SO 15712-1, Eq. 25b 52 62 67 83 90 90 73
Flanking TL for path Df 1 R_Df 1SO 15712-1, Eq. 25b 52 62 67 83 90 90 73
Junction 1: Flanking TL for all paths 44 55 59 84 85 85 65

Junction 2: Separating Wall/Wall
Transmission Loss of Flanking Elements

TL of element F2, laboratory R_F2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
TL of element f2, laboratory R_f2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission F2 N/A 0 0 0 0 0 0

Correction Resonant Transmission f2 N/A 0 0 0 0 0 0

TL of element F2, in-situ R_F2,situ 1ISO 15712-1, Eq. 19, T_s,situ=T_s,lab26 28 31 37 46 50 36
TL of element f2, in-situ R_f2,situ 1SO 15712-1, Eq. 1 T_s,5|tu T slab26 28 31 37 46 50 36
n ¢ dhange by Lining on F NR_F2 wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10

n ¢ dhange by Lining on f NR_f2 wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10

Junction Coupling

Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Tbh-01 35 35 35 35 35 35

Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tb-01 57 57 57 57 57 57

Vibration Reduction Index for Df K_Df2 RR-335, CLT-WW-Tb-01 57 57 57 57 57 57

Flanking Transmission Loss

Flanking TL for path Ff_2 R_Ff 1SO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_2 R_Fd 1SO 15712-1, Eq. 25b 47 55 62 74 79 83 65
Flanking TL for path Df_2 R_Df ISO 15712-1, Eq. 25b 47 55 62 74 79 83 65
Junction 2: Flanking TL for all paths 41 49 56 68 73 77 59

Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1, except linings

n ¢ dhange by Lining on F NR_F3 wwmoopZ ne[n/[¢en/ am 11 5 12 11 11

n ¢ dhange by Lining on f NR_f3 wwmoopZ ne[n/[¢en/ am 11 5 12 11 11

Flanking Transmission Loss

Flanking TL for path Ff_3 R_Ff 1SO 15712-1, Eq. 25b 41 57 54 72 79 76 62

Flanking TL for path Fd_3 R_Fd 1SO 15712-1, Eq. 25b 50 62 64 79 85 85 70

Flanking TL for path Df_3 R_Df ISO 15712-1, Eq. 25b 50 62 64 79 85 85 70

Junction 3: Flanking TL for all paths 40 55 53 71 77 75 60

Junction 4: Separating Wall/Wall

All values the same as for Junction 2

Flanking TL for path Ff_4 R_Ff 1SO 15712-1, Eq. 25b 45 53 60 72 77 81 63

Flanking TL for path Fd_4 R_Fd SO 15712-1, Eq. 25b 47 55 62 74 79 83 65

Flanking TL for path Df 4 R_Df 1SO 15712-1, Eq. 25b 47 55 62 74 79 83 65

Junction 4: Flanking TL for all paths 41 49 56 68 73 77 59

Total Flanking (for all 4 junctions) 35 45 50 64 70 72 55

[ASTC due to Direct plus Flanking Paths RR-335, Eqg. 1.1 32 40 46 59 64 68 50 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.2-H3: (DETAILED METHOD)

f Rooms side-by-side
f CLT Floors and CLT Walls
(Same as example 3.2-H2, except enhanced linings)

Separating wall assembly (loadbearing) with:

1 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz, oriented
so that face ply strands are vertical

1 Two layers of 12.7 mm gypsum board* on resilient metal channels’
spaced 600 mm o.c., on 38 x 38 mm wood furring spaced 400 mm
o.c. with absorptive material® in cavities

Junction 1: Bottom Junction (separating wall / floor) with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1  Floor lining of 38 mm concrete over 13 mm wood fiber board

Junction 2 or 4: Each Side (separating wall / abutting side wall) with:

1  3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/mz,
continuous through T-junction with separating assembly and
oriented so that face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
600 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

1 Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material®in cavities

Junction 3: Top Junction (separating wall / ceiling) with:

1 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/mz,
continuous through cross-junction with separating assembly and
oriented so that face ply strands are perpendicular to the junction

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting assemblies

Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Acoustical Parameters:
Separating wall area (M = 12.5
Floor/sep. wall junction (m ) =5.0
Wall/sep. wall junction (m ) = 2.5

{SL> gt Ays0.6N
Cft22NJ Ay {SNIOB I
CthylAy3d g1l £50.03A

Path FfPath FdPath Df
For Junctions 1 and 3:
Kij[dB]= 1.1 105
10*log(Sep. ArealJunction) = 4.0

Reference

10.5 RR-335, CLT-WF-Xa-!
or CLT-WC-Xa-01

For Junctions 2 and 4:
Kij[dB]= 3.5 5.7
10*log(Sep. Area/Junction) = 7.0

5.7 RR-335, CLT-WW-Tb-

Illustration for this case

L
w
N
7~
SEEE

™~

Cross-junctions of 78 mm thick 3-ply
CLT separating wall with 150 mm thick
5-ply CLT floor and ceiling.

(Side view of Junctions 1 and 3)

A
I
als1 ||
D_ [
F2, F4 I g f2, f4
ZRIRRLRRRRLL [RRERIIRIE
I I I 1 1 I I I 1

T-junction of separating wall with side
wall, both of 78 mm thick 3-ply CLT.
(Plan view of Junctions 2 and 4)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[ISO Symbol Reference 125 250 500 1000 2000 4000 STC or AS1
Separating Partition
Laboratory Transmission Loss R_D,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission N/A 0 0 0 0 0 0
n ¢ dhange by Lining on D PR_D wwmoopZ ne[n/[¢mnm26n 17 20 24 20 22
n ¢ dhange by Lining on d pR_.d wwmoopZ ne[n/[¢mnm26n 17 20 24 20 22
If airborne flanking or bare CLT N/A 0 0 0 0 0 0
Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 38 62 71 85 86 90 62
Junction 1: Separating Wall/Floor
Transmission Loss of Flanking Elements
TL of element F1, laboratory R_F1,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element f1, laboratory R_fl,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F1 N/A 0 0 0 0 0 0
Correction Resonant Transmission f1 N/A 0 0 0 0 0 0
TL of element F1, in-situ R_F1,situ ISO 15712-1, Eq. 19, T_s,situ =T_s,lab32 30 39 43 52 49 42
TL of element f1, in-situ R_fl,situ 1SO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
n ¢ dhange by Lining on F NR_F1 wwmoop2X ne[n/[¢nCao 11 8 21 29 32
Nn ¢ dhange by Lining on f NR_fl1 wwmoopZX ne[n/[¢nCao 11 8 21 29 32
Junction Coupling
Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-WF-Xa-01 11 11 11 11 11 14
Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 105
Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 105
Flanking Transmission Loss
Flanking TL for path Ff_1 R_Ff 1SO 15712-1, Eq. 25b 45 57 60 90 90 90 67
Flanking TL for path Fd_1 R_Fd SO 15712-1, Eq. 25b 54 72 78 90 90 90 78
Flanking TL for path Df_1 R_Df 1SO 15712-1, Eq. 25b 54 72 78 90 90 90 78
Junction 1: Flanking TL for all paths 44 57 60 85 85 85 67
Junction 2: Separating Wall/Wall
Transmission Loss of Flanking Elements
TL of element F2, laboratory R_F2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
TL of element f2, laboratory R_f2,lab RR-335, Base CLT03 26 28 31 37 46 50 36
Correction Resonant Transmission F2 N/A 0 0 0 0 0 0
Correction Resonant Transmission f2 N/A 0 0 0 0 0 0
TL of element F2, in-situ R_F2,situ 1SO 15712-1, Eq. 19, T_s,situ=T_s/lab26 28 31 37 46 50 36
TL of element f2, in-situ R_f2,situ I1SO 15712-1, Eq. 19, T_s,situ=T_s,lab26 28 31 37 46 50 36
n ¢ dhange by Lining on F NR_F2 wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10
n ¢ dhange by Lining on f NR_f2 wwmoopZ ne[n/ [ ¢no#&2nd 9 12 10 10
Junction Coupling
Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Th-01 35 35 35 35 35 35
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tb-01 57 57 57 57 57 57
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-WW-Tb-01 57 57 57 57 57 57
Flanking Transmission Loss
Flanking TL for path Ff_2 R_Ff 1SO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_2 R_Fd SO 15712-1, Eq. 25b 49 65 73 86 89 90 73
Flanking TL for path Df_2 R_Df ISO 15712-1, Eq. 25b 49 65 73 86 89 90 73
Junction 2: Flanking TL for all paths 42 52 60 72 76 80 63
Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1, except linings
n ¢ dhange by Lining on F NR_F3 wwmoopZ ne[n/[¢en/am 11 5 12 11 11
n ¢ dhange by Lining on f NR_f3 wwmoopZ ne[n/[¢en/ am 11 5 12 11 11
Flanking Transmission Loss
Flanking TL for path Ff_3 R_Ff 1SO 15712-1, Eq. 25b 41 57 54 72 79 76 62
Flanking TL for path Fd_3 R_Fd SO 15712-1, Eq. 25b 52 72 75 90 90 90 76
Flanking TL for path Df_3 R_Df ISO 15712-1, Eq. 25b 52 72 75 90 90 90 76
Junction 3: Flanking TL for all paths 40 57 54 72 78 76 61
Junction 4: Separating Wall/Wall
All values the same as for Junction 2
Flanking TL for path Ff_4 R_Ff 1SO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_4 R_Fd 1ISO 15712-1, Eq. 25b 49 65 73 86 89 90 73
Flanking TL for path Df_4 R_Df 1SO 15712-1, Eq. 25b 49 65 73 86 89 90 73
Junction 4: Flanking TL for all paths 42 52 60 72 76 80 63
Total Flanking (for all 4 junctions) 36 48 51 67 72 73 57
[ASTC due to Direct plus Flanking Paths RR-335, Eqg. 1.1 34 48 51 67 72 73 57 |
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Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.2-V1: (DETAILED METHOD)

I Rooms one-above-the-other
I Bare CLT Floors and CLT Walls

Separating floor assembly with:

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/mz,
continuous through cross-junction with CLT wall assemblies at
Junctions 1 and 3 and oriented so that face ply strands are
perpendicular to loadbearing Junctions 1 and 3

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to both sides of the separating assembly and to the
abutting wall assemblies

1  No added linings (floor topping or ceiling)

Junction 1, 3 or 4: Separating floor / walls with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above
and below cross-junctions with separating assembly that is
continuous or lapped and glued across these junctions

1 CLT wall assembly oriented so face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to the wall assemblies and to the floor assembly

1 No added lining on walls

Junction 2: Separating floor / walls with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above
and below T-junction with separating assembly that terminates at
this junction

1 CLT wall assembly oriented so face ply strands are vertical

1  Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to one side of the wall assembly and to the abutting
floor assemblies

1 No added lining on walls

Acoustical Parameters:

Separating floor area () = 20.0 Cf22NJ Ay {SNJOB i
oor/wall junctions 1 and 3 (m ) =5.0 2 | ff Ay SN3ol03
oor/wall junctions 2 and 4 (m ) =4.0 2 £t AyGSN3003

Path FfPath FdPath Df
For Junctions 1 and 3 and 4:
Kij[dB]= 17.6 10.2 10.2 RR-335, CLT-FW-Xa-
10*log(Sep. Areal/Junction) = 6.0 For Junctions 1 and 3
10*log(Sep. Areal/Junction) = 7.0  For Junction 4

Reference

For Junction 2:
Kij[dB]= 129 6.8 6.8 RR-335, CLT-FW-Ta-(
10*log(Sep. Areal/Junction) = 7.0 For Junction 2

Illustration for this case

F1, F3 [ [

p ~—I[]

1, f3 als

Cross-junction of separating floor of
continuous 175 mm thick 5-ply CLT with
5-ply CLT wall assemblies above and
below.

(Side view of Junctions 1, 3 and 4,
except orientation of floor assemblies
differs for Junction 4)

F2

f2

T-junction of 175 mm thick 5-ply CLT
floor with 5-ply CLT walls above and
below.

(Side view of Junction 2)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[ISO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]

Separating Partition

Laboratory Transmission Loss R_D,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission N/A 0 0 0 0 0 0

n ¢ dhange by Lining on D NR_D No lining 0 0 0 0 0 0

n ¢dhange by Lining on d nR_d  No lining 0 0 0 0 0 0

If airborne flanking or bare CLT RR-335, TL(Bare CLTO5) - TL(Base CLT05) -1 -3 1 -1 -3

Direct TL in-situ R_D,situ 1SO 15712-1, Eq. 24 32 29 36 44 51 46 40

Junction 1: Separating Floor/Wall
Transmission Loss of Flanking Elements

TL of element F1, laboratory R_F1,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element f1, laboratory R_fl,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F1 N/A 0 0 0 0 0 0

Correction Resonant Transmission f1 N/A 0 0 0 0 0 0

TL of element F1, in-situ R_F1,situ ISO 15712-1, Eq. 19, T_s,situ=T_s/lab32 30 39 43 52 49 42
TL of element f1, in-situ R_fl,situ ISO 15712-1, Eq. 19, T_s,situ = T_s lab32 30 39 43 52 49 42
n ¢dhange by Lining on F NR_F1 No lining 0 0 0 0 0 0

n ¢dhange by Lining on f NR_f1  No lining 0 0 0 0 0 0

Junction Coupling

Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-FW-Xa-05 17.6 176 176 176 17.6 17.6

Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-FW-Xa-05 10.2 10.2 10.2 10.2 10.2 10.2

Vibration Reduction Index for Df K_Df,1 RR-335, CLT-FW-Xa-05 10.2 10.2 10.2 10.2 10.2 10.2

Flanking Transmission Loss

Flanking TL for path Ff_1 R_Ff 1SO 15712-1, Eq. 25b 56 54 63 67 76 73 66
Flanking TL for path Fd_1 R_Fd ISO 15712-1, Eq. 25b 48 46 55 59 68 65 58
Flanking TL for path Df_1 R_Df SO 15712-1, Eq. 25b 48 46 55 59 68 65 58
Junction 1: Flanking TL for all paths 45 43 52 56 65 62 55

Junction 2: Separating Floor/Wall
Transmission Loss of Flanking Elements

TL of element F2, laboratory R_F2,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element 2, laboratory R_f2,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F2 N/A 0 0 0 0 0 0

Correction Resonant Transmission 2 N/A 0 0 0 0 0 0

TL of element F2, in-situ R_F2,situ ISO 15712-1, Eq. 19, T_s,situ=T_s|lab32 30 39 43 52 49 42
TL of element 2, in-situ R_f2,situ ISO 15712-1, Eq. 19, T_s,situ=T_slab32 30 39 43 52 49 42
N ¢ dhange by Lining on F NR_F2 No lining 0 0 0 0 0 0

n ¢ dhange by Lining on f NR_f2  No lining 0 0 0 0 0 0

Junction Coupling

Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-FW-Ta-05 129 129 129 129 129 129

Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-FW-Ta-05 68 68 6.8 6.8 6.8 6.8

Vibration Reduction Index for Df K_Df,2 RR-335, CLT-FW-Ta-05 6.8 68 6.8 6.8 6.8 6.8

Flanking Transmission Loss

Flanking TL for path Ff_2 R_Ff 1SO 15712-1, Eq. 25b 52 50 59 63 72 69 62
Flanking TL for path Fd_2 R_Fd ISO 15712-1, Eq. 25b 46 44 53 57 66 63 56
Flanking TL for path Df_2 R_Df [ISO 15712-1, Eq. 25b 46 44 53 57 66 63 56
Junction 2: Flanking TL for all paths 42 40 49 53 62 59 52

Junction 3: Separating Floor/Wall
All values the same as for Junction 1

Flanking TL for path Ff_3 R_Ff 1SO 15712-1, Eq. 25b 56 54 63 67 76 73 66
Flanking TL for path Fd_3 R_Fd ISO 15712-1, Eq. 25b 48 46 55 59 68 65 58
Flanking TL for path Df_3 R_Df SO 15712-1, Eq. 25b 48 46 55 59 68 65 58
Junction 3: Flanking TL for all paths 45 43 52 56 65 62 55

Junction 4: Separating Floor/Wall
Transmission loss values of flanking elements are the same as for Junction 2, but Kij values are the same as for Junction 1 and 3 (cross-ju

Flanking TL for path Ff_4 R_Ff 1SO15712-1, Eq. 25b 57 55 64 68 77 74 67
Flanking TL for path Fd_4 R_Fd 1SO 15712-1, Eq. 25b 49 47 56 60 69 66 59
Flanking TL for path Df_4 R_Df SO 15712-1, Eq. 25b 49 47 56 60 69 66 59
Junction 4: Flanking TL for all paths 46 44 53 57 66 63 56
Total Flanking (for all 4 junctions) 38 36 45 49 58 55 48
[ASTC due to Direct plus Flanking Paths RR-335, Eqg. 1.1 31 28 36 43 50 46 40 |
Guick to Calculating Airborne Sound Transmission in Buildings Paged9 of 196

4™ edition ¢ December 2018



Chapter 3: Buildings with CLT Walls and Floors

EXAMPLE 3.2-V2: (DETAILED METHOD) | !llustration for this case

I Rooms one-above-the-other S

I CLT Floors and CLT Walls S
(Same as example 3.2-V1, plus linings) % H

b8,
sSmupn

Separating floor assembly with: F1 1 F3 3

1 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m?, D \g IR
continuous through cross-junction with CLT wall assemblies at \ H
Junctions 1 and 3 and oriented so that face ply strands are iR A R PR L
perpendicular to loadbearing Junctions 1 and 3 T T T T T T T T

1  Connected with 90 mm equal leg angle brackets nailed/screwed at T T T T T T T T
300 mm o.c. to both sides of the separating assembly and to the T
abutting wall assemblies b@@ 70()@(700(1\5(* Ll L

1 Floor lining of 38 mm concrete over 13 mm wood fiber board

1 Ceiling lining of 15.9 mm gypsum board* fastened to hat-channels’ / slln
supported on cross-channels hung on wires, cavity of 150 mm d /- Ll L
between CLT and ceiling, with 140 mm absorptive material® i1 3

Junction 1, 3 or 4: (separating floor / flanking walls) with: ’ 5

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above SEEEn

and below cross-junctions with separating assembly that is
continuous or lapped and glued across these junctions

CLT wall assembly oriented so face ply strands are vertical
Connected with 90 mm equal leg angle brackets nailed/screwed at
300 mm o.c. to the wall assemblies and to the floor assembly

Cross-junction of separating floor of
continuous 175mm thick 5-ply CLT with
5-ply CLT walls above and below.
(Side view of Junctions 1, 3 and 4,
except orientation of floor assemblies
differs for Junction 4)

= =

I Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm
wood furring spaced 600 mm o.c., absorptive material® in cavities

Junction 2: Each Side (separating floor / flanking walls) with:

1 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m?, above 3
and below T-junction with separating assembly that terminates at <IN
this junction @ H H
1 CLT wall assembly oriented so face ply strands are vertical =) % L
1  Connected with 90 mm equal leg angle brackets nailed/screwed at 3
300 mm o.c. to one side of the wall assembly and to the abutting D \__g M
floor assemblies \ Sl L
9  Two layers of 12.7 mm gypsum board* supported on 38 x 38 mm AT e S ST A

wood furring spaced 600 mm o.c., absorptive material®in cavities

Acoustical Parameters: I N

no &y asngont | [Q000000CRO0CL

Separating floor area () = 20.0 ct22 L] L
oor/wall junctions 1 and 3 (m ) =5.0 2 | £t AyGSN3003 f Il
oor/wall junctions 2 and 4 (m ) =4.0 2 | ff Ay SN3ol03 / g T

Path FfPath FdPath Df Reference d 13
For Junctions 1 and 3 and 4: / g M
Kij[dB]= 17.6 10.2 10.2 RR-335, CLT-FW-Xa-! f2 S HH
10*log(Sep. Area/Junction) = 6.0 For Junctions 1 and 3 §

10*log(Sep. Areal/Junction) = 7.0  For Junction 4
T-junction of 175mm thick 5-ply CLT
floor with 5-ply CLT walls above and
below.

(Side view of Junction 2)

For Junction 2:
Kij[dB]= 12.9 6.8 6.8 RR-335, CLT-FW-Ta-(
10*log(Sep. Area/Junction) = 7.0  For Junction 2

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 3: Buildings with CLT Walls and Floors

[ISO Symbol Reference 125 250 500 1000 2000 4000 STC or AS]

Separating Partition

Laboratory Transmission Loss R_D,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission N/A 0 0 0 0 0 0

n ¢ dhange by Lining on D NR_D wwmoopX npe¢[mn/[¢mnCneé 11 8 21 29 32

n ¢dhange by Lining on d pRd wwmoopZX ne¢[n/[¢mn/ nkd 25 30 36 34 30

If airborne flanking or bare CLT N/A 0 0 0 0 0 0

Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 51 66 77 90 90 90 75

Junction 1: Separating Floor/Wall
Transmission Loss of Flanking Elements

TL of element F1, laboratory R_F1,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element f1, laboratory R_fl,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F1 N/A 0 0 0 0 0 0

Correction Resonant Transmission f1 N/A 0 0 0 0 0 0

TL of element F1, in-situ R_F1,situ ISO 15712-1, Eq. 19, T_s,situ=T_s/lab32 30 39 43 52 49 42
TL of element f1, in-situ R_fl,situ ISO 15712-1, Eq. 19, T_s,situ = T_s lab32 30 39 43 52 49 42
n ¢dhange by Lining on F NR F1 wwmoopZ npe¢[n/[¢npmnm3no8 5 11 10 11

n ¢dhange by Lining on f NR_fl wwmoopXZ pe¢[n/ [ ¢npm3no8 5 11 10 11

Junction Coupling

Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-FW-Xa-05 17.6 176 176 176 17.6 17.6

Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-FW-Xa-05 10.2 10.2 10.2 10.2 10.2 10.2

Vibration Reduction Index for Df K_Df,1 RR-335, CLT-FW-Xa-05 10.2 10.2 10.2 10.2 10.2 10.2

Flanking Transmission Loss

Flanking TL for path Ff_1 R_Ff 1SO 15712-1, Eq. 25b 62 70 73 89 90 90 81
Flanking TL for path Fd_1 R_Fd ISO 15712-1, Eq. 25b 66 79 90 90 90 90 88
Flanking TL for path Df_1 R_Df SO 15712-1, Eq. 25b 55 65 68 90 90 90 76
Junction 1: Flanking TL for all paths 54 64 67 85 85 85 75

Junction 2: Separating Floor/Wall
Transmission Loss of Flanking Elements

TL of element F2, laboratory R_F2,lab RR-335, Base CLT05 32 30 39 43 52 49 42
TL of element 2, laboratory R_f2,lab RR-335, Base CLT05 32 30 39 43 52 49 42
Correction Resonant Transmission F2 N/A 0 0 0 0 0 0

Correction Resonant Transmission 2 N/A 0 0 0 0 0 0

TL of element F2, in-situ R_F2,situ ISO 15712-1, Eq. 19, T_s,situ=T_s|lab32 30 39 43 52 49 42
TL of element 2, in-situ R_f2,situ ISO 15712-1, Eq. 19, T_s,situ=T_slab32 30 39 43 52 49 42
n ¢dhange by Lining on F NR_F2 wwmoopX npe¢[n/[¢npmnd3no8 5 11 10 11

Nn ¢ dhange by Lining on f NnR_f2 wwmoopX ne¢[n/[¢npmd3nos8 5 11 10 11

Junction Coupling

Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-FW-Ta-05 129 129 129 129 129 129

Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-FW-Ta-05 68 68 6.8 6.8 6.8 6.8

Vibration Reduction Index for Df K_Df,2 RR-335, CLT-FW-Ta-05 6.8 68 6.8 6.8 6.8 6.8

Flanking Transmission Loss

Flanking TL for path Ff_2 R_Ff 1SO 15712-1, Eq. 25b 58 66 69 85 90 90 77
Flanking TL for path Fd_2 R_Fd 1SO 15712-1, Eq. 25b 64 77 88 90 90 90 87
Flanking TL for path Df_2 R_Df 1SO 15712-1, Eq. 25b 53 63 66 89 90 90 74
Junction 2: Flanking TL for all paths 52 61 64 83 85 85 72

Junction 3: Separating Floor/Wall
All values the same as for Junction 1

Flanking TL for path Ff_3 R_Ff 1SO 15712-1, Eq. 25b 62 70 73 89 90 90 81
Flanking TL for path Fd_3 R_Fd ISO 15712-1, Eq. 25b 66 79 90 90 90 90 88
Flanking TL for path Df_3 R_Df SO 15712-1, Eq. 25b 55 65 68 90 90 90 76
Junction 3: Flanking TL for all paths 54 64 67 85 85 85 75

Junction 4: Separating Floor/Wall
Transmission loss values of flanking elements are the same as for Junction 2, but Kij values are the same as for Junction 1 or 3 (cross-junc

Flanking TL for path Ff_4 R_Ff 1SO 15712-1, Eq. 25b 63 71 74 90 90 90 82
Flanking TL for path Fd_4 R_Fd 1SO 15712-1, Eq. 25b 67 80 90 90 90 90 88
Flanking TL for path Df_4 R_Df SO 15712-1, Eq. 25b 56 66 69 90 90 90 77
Junction 4: Flanking TL for all paths 55 65 68 85 85 85 76
Total Flanking (for all 4 junctions) 47 57 60 78 79 79 68
[ASTC due to Direct plus Flanking Paths RR-335, Eqg. 1.1 46 57 60 78 79 79 67 |
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Chapter 3: Buildings with CLT Walls and Floors

Summary for Section 3.2: Calculation Examples using the Detailed Method

The worked example.2-H1to H3 and3.2-V1 to V2)illustrate the use of theDetailedMethod
for calculating sound transmission between rooms in a buildinth VCLT floor and wall
assemblies, with or without linings added to some or all of the walls and floors.

The examples present the calculations for the same set of scenarios used to illustrate
Simplified Method in Sectio®1.

9 For the cases without lings 8.2-H1 and3.2-V1) the detailed calculations give the samg
ASTC ratings as the simplified calculations. This agreement (aside from pos
rounding errors of 1) is to be expected since they simply combine the same dat
slightly different order.

1 For the cases with linings, the differences are larger, because the Simplified Met
GNBFda GKS np{¢/ AYLNROGSYSyid RdzsS (2
approximation.Ly GKS 5S{iFAf SR aSiK2R>X G4KS &I
transmision path are simply added to the sound transmission loss values for the b
assemblies, which tends to give higher predicted valu¢seoASTCating.

1 In each of the cases with linings shown in these examples, the Detailed Method giV
result that ishigher by 2 to 5 ASTC points than the Simplified Metlkaud. linings with
KAIKSNI @l fdzSa 2F n{¢/ X GKS RAFTFSNBYyOS
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Chapter 4: Lightweight Framed Walls and Floors

4. Buildings with Lightweight Framed Wall and Floor Assemblies

The focus of thishapteristo presentthe method forpredicting the apparent sounithsulationbetween

adjacent rooms in &uilding constructed from lightweight framed wall and floor assembli@e

prediction method usesn empirical calculatiompproachdescribed in ISO 15742 [8] that combines
laboratory sound transmission data for individlightweight framedwall or floor separatingassemblies
with flanking sound transmission data for each pathhair junctionswith adjoining assemblies

The transmission of structusdeorne vibration in a building with lightweight framed structures (made of
wood or steel members) differs markedly from that in heavy homogeneous structures of concrete or
masonry.There is both good news and bad news:

1 The good news: For lightweight framed assde#yl the high internal loss factors result in
minimal dependence on the connection to the adjoining structures, so that laboratory sound
transmission values can be used without adjustment to estimate the direct transmission through
the separating assembiy the finished building.

I The bad news: The standardized method of calculating flanking sound transmission from
laboratory sound transmission data for individual wall and floor assemblies combined with
junction attenuation data does not yield reliable wits for lightweight framed building
elements, and a different approach is required. The calculation process explained below is very
simple (more good news), but it requires a new type of laboratory input data.

Before presenting the calculation process,m& background justification seems appropriate. The
characteristic transmission of structul®mrne vibration can be illustrated by considering the vibration
levels in a framed floor assembly excited by a localized impact source, as presented in Figure 4.1.

Separating Floor

Impact wall joists
source?w
70>
s NEAWA\ /AN PR
IRNEN I>——>

9

Plan view of Y77 a5 80/
floor surface

= 28 )
—— \ =/
s VXX 8

Figure 4.1Variation across the floor surface of the vibration level&H2 band) due to an impa
source. The floor construction has19mm plywood subfloor onvood joiststhat are perpendicular
to the separating wall between the two sidg-siderooms.
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Chapter 4: Lightweight Framed Walls and Floors

Clearly, the lightweight framed floor system is both highly damped and anisottdpi vibration field
exhibits a strong gradient away from the source due to the high internal losses, and the gradient is
different in the directions parallelrad perpendicular to the joists, unlike the uniform flow of energy in all
directions that would be expected in a homogeneaascreteassembly. As a result, the direction of
transmission relative to the framing members becomes an additional parameter ndedextcurate
prediction, and the transmission of sound power to or from a flanking surface is not simply proportional
to its area.In general, this vibration field is a poor approximation of a diffuse field, which limits
applicability of the energy flow odel of ISA57121 (which assumes homogeneous and ligliéynped
assemblies that can be sensibly represented by an average vibration level).

Because of the attenuation across a flanking assembly, especially at higher frequencies, the assumption
that sourd power due to flanking is proportional to the flanking area (implicit in Section 4.1 of
ISO157121) is not appropriateThe equations in Section 4.1 of tl&iide provide more appropriate
normalization for highkdamped assemblies such as lightweight woor steelframed walls and floors.

Not only do vibration levels vary strongly across the surface of the structural assembly, but also typical
changes to the surfaces (such as changing the gypsum board layers and/or their attachment to the walls
and ceiing) changethe attenuation across the structural assembly, with different changes in the three
orthogonal directions pertinent to direct and flankisgund transmission.The change provided by a

layer added to a surface depends on the weight and stiffeédbe surface to which it is added, and if

the added material is also anisotropic (for example, strip hardwood over a plywood subfloor) then its
effect depends on its orientation relative to the supporting framing.

Hence, the concept of a simple correet to account for adding a given lining is not generally applicable

for lightweight framed assemblieblowever, the procedures presented in tiBsiideR2 | t € 2 6 dza Ay 3

FYR p{¢/ O2NNBO(A 2y soncretd NgyFstin? éncletd dupflbod, Kidh 3s mdrg |
reverberant.
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Chapter 4: Lightweight Framed Walls and Floors

4.1. Calculation Procedure for Lightweight Framed Walls and Floors

The calculation procedsr lightweight framed walls and floonequires specific laboratory test data,
and can be performed using frequency band data or singhlaber ratings, following the steps
illustrated in Figure 4.1.1.

TheDetailed Method of ISO 1574Pcombines the set obne-third octave bandsoundtransmission loss

data for the direct path and all flanking paths using E4 in this Guideto arrive at valuesof the
apparent sound transmission loss (ATL). From the apparent sound transmission loss, the ASTC rating is
calculated using the procedure of ASEMIL3 [3].

Forlightweight framed assemblies, using the Simplified Method presenteelow (and using Eq..5 of
this Guide rather than Eqg. 1.4hould provide essentially the same answexrs the Detailed Method
(within £1 ASTC pointswith no bias).Hence the Simplified Method is used for the following more
complete description of the calculation procedure ingling equations, and for the examples i
Sections £ and 43. See Chapter 1 of this Guide for a discussion of the two methods.

S

Step 2a:For each edge of the
separating assembly, use Flanking TL
based on ISO 10848 tests for paths Ff,

Step 1a:For the
separating assembly, the
in-situ Tlpq equals the

TL measured in ASTM and Df (preferred), or the Flanking TL
E90 laboratory test. dueto this combination of paths.
Step 3:Combine ‘
‘ Direct Tkqwith i
Step 2b: For each flanking path,

Flanking TL for the

Step 1b:If the ' 12 flanking paths «

separating assembly i to determine ATL.
a floor assembly with

if any surface is a floor assembly with
(gypsum) concrete subfloor surface, ad

Use ASTM E413 to nel O2ZNNBOUA2Y ¥21

(gypsum) concrete caloulate ASTC If the combination of paths Ff, Fd, Df is
subfloor surface, add : used in Step 2a, the limjs must be
Qd((tje[d fingﬁﬂlgg\rli\r?qo ‘ included in the whole junction
— YSIFadaNBYSyida | yR
ASTC

should be applied.

Figure 4.11: Steps to calculate the ASTC rating Wawod- or steelframed constructions usin
transmission losdata. For theSimplified Methods A G K { ¢/ NJ GAy 3 &z & dzo
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Chapter 4: Lightweight Framed Walls and Floors

Step 1: (a) For the separating assembly, thesitu STgy is equal to the STC rating determined in the
laboratory according to ASTM E90.
(b) If the separating assembly isflaor assemblywith (gypsun) concretesubfloor surface, add
GKS p{¢/ O2NNBOGAZ2Y FT2NJ I RRSR Fi22N) FayraksSa i
Step 2:(a) Determine the Flanking STC values S$Ug, ST for the 3 flanking paths FFd and Df
at each edge of the separating assembly with the following adjustments:
0 Values measured following the procedures I800 10848nmust be renormalized to the
scenario dimensions using Equation 4.1.3.
o If only the Flanking STC rating for the combineansmission by the set of 3 paths at a
junction is available, that data may be used.
(b) If one (or both) surface(s) for a flanking pathaigloor assembly withglypsun) concrete
subfloora dzNF I OS:Z | RR GKS n{¢/ O2NNBOGA2Y F2NI lye |
o If one surface in a flanking path idl@or assembly witgypsumn) concretesubfloorsurface
FRR GKS p{¢/ F2N GKS FIRRSR FTAYyAa&aK TFt22NAy13
Flanking ST rating.
o If both surfaces aréloor assemblies witligypsun) concretesubfloorsurface, the correction
Slidz- fa GKS fFNHSNI 2F (GKS (g2 tAyAy3a n{¢/ O2N

Step 3:Combine the transmission via the direct path and the 12 flamlpaths using Equation 4.1.1
(equivalent to Eqg. 26 in Section 4.4 of 8J121), with the following adaptations:
o If the Flanking STC rating calculated for any flanking path is over 90, set the valueto 90
allow for the inevitable effect of higher oed flanking paths
0 Round the final ASTC rating to the nearest integer.

Expressing the Calculation Process using Equations:

The ASTC rating between two rooms (neglecting sound transmitted by paths that bypass the building
structure, eg. through leaks oducts) is estimated in the Simplified Method from the logarithmic
expression of the combination of the Direct STC rating {$D€the separating wall or floor element

and the combined Flanking STC ratings of the three flanking paths for every jundtienfetir edges of

the separating element. This may be expressed as:

| 34 # pft i (;p-r[8f34# pT[s't'34# pT[8f34# pT[8f34# Eq. 4.1.

AACA
Eq. 4.1.1 is appropriate for all types of building systesmslar tothe Standard Scenaridt is applied
here using the followig notes to calculate the sound transmission for each individual path:
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Chapter 4: Lightweight Framed Walls and Floors

For the Separating Assembly

If the separating assembly is a framed wall asseroblg framed floor assembly without a (gypsum)
concrete subfloor surface then the direct path STgis equal to the laboratory STC rating for that
assemblyAlternatively, if the separating assembly is a floassemblywith (gypsun) concretesubfloor
adz2NF I OS> RR GKS np{¢/ O2NNBOGA2Y TFT2N Iyé& I RRSR
obtain STgyfor the direct path, as indicated in Eq. 4.1.2.

34 # 34 # 334 # Eq.4.1.2

For Each Flanking Path:
The options for the calculation of the Flanking $fb€each flanking patfj include

9 The procedureslescribed inlSO108483 yield experimental valuesf the normalized flanking
level differenceD,;. As per the standard, thed®; values arenormalizedto an absorptionareaof
10m? in the receiving roomlin order to convert theD, values toFlanking TlLvalues, the
correctionterm 10 log(§y/10) is added, yieldingalues of Flanking TL normalizexdthe room
dimensiong(in metres)of the laboratory. When the laboratory values for Flanking TL or Flanking
STC are to be applied for a calculation scenario whieggoom dimensions are different, they
must be renormalized to reflect room dimension differences between the laboratory test rooms
andthepred O A2y &a0SylINA2 O0AYRAOLI (i SRhekxpresitindo uged m d o
in the calculation is:

&1 ATEE#C &I ATEE#C prlig TY pm I Ta Eq.4.1.3

Here, Sity is the area (in rf) of the separating assembly angl]is the junction length (in m) for

the prediction scenario, ah S, and |5 are the corresponding values for the specimen in the
ISO10848 laboratory testThe Flanking STC rating may be determined using the procedure of
ASTM E413 with the orthird octave band values of Flanking TL as input.data

1 If one of the flaking elements is a floassemblywith (gypsun) concretesubfloorsurface, add
0KS n{ ¢/ O2 NNBDfinishesyo the ElankingSREIS e bare floor to obtain the
FlankingSTgincluding the flooring

&1 AT BE# C&I AT BE# C 334 # Eq.4.1.4

1 If flanking elements andj are both floorassemblieswith (gypsun) concretesubfloor surfaces,
andboth haveadded finish flooringaddthe correctionto the FlankingST¢for the bare flooras
in Eq. 4.1.5Note, however, thatlining corrections are not appropriate for frameassemblies
with surfaces other tharjgypsumn) concrete (such as OSB for floors or gypsum board for walls)

g G QK3 4HK3 4 #

&1 ATEEF C&I AT BEHC GOKIAM3I4# . Eq.4.1.5
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Chapter 4: Lightweight Framed Walls and Floors

4.2. Wood-Framed Wall and Floor Assemblies

For buildings with lightweight woeftamed walls and floors, the tmulation procedureoutlined in the
preceding section can be usedhe procedure requires specific laboratory test data (determined
according to ASTM E90 aifslO 10848vith some extensionsknd can be performed usinfrequency
band data osinglenumberratings, following the steps illustrated in Figuré 4.

PreviousNRCpublications have presented predicte!STC values and a procedb@Esed on the same

prediction approache.g.the NRCResearch RepoRRH M X da DdzZA RS F2NJ { 2dzy R L y & d
Q@ vy & (i Nyabd Godsffuction Technology Update B.13]. More information on the direct and

flanking sound insulation of woellamed assemblies and building systems can be found in NRC
Research Report RRoc X & ! LILJ NBy i { 2 dfffdnedLBFRIIR M6MM 2% repory 2 2 2 R
provides the data for direct and flanking sound insulation for a variety of waoded building
configurations.

With lightweight framed assembligst is common practicéo add layers of material such as gypsum
board within hdden cavities at junctions between units, to bloitle spread of fire Fire controlis
beyond the scope of thiGuide but is discussed in considerable detail in the publicafl®est Practice
Guide on Fire Stops and Fire Blocks and their Impact on Seandnissioa [17.12]. The specimens
tested to provide the design information INRCResearch RepofRR219 [17.11] and its supporting
technical reports included such fire blockisdditional fre blocking materials installed to protect the
rimboardwithin floor cavities have minimal effect on the structdoerne flanking sound transmission.
However, fire blocking within the cavity snseparatingvall with a double row of studs can significantly
alter the structure-borne flanking sound transmissioifi they provide a rigid connection between the
two rows of studs Rertinent information on the resulting sound transmission with various fire blocking
details is provided ithe NRCResearch Repor8R219 and RR336.
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-H1 SIMPLIFIED METHOD lllustration for this case

1 Rooms side-by-side
 Wood-framed floors and walls

l=t|

Separating wall assembly with:

1 Single row of 38 mm x 89 mm wood studs spaced 400 mm o.c., with
90 mme-thick sound-absorbing material3filling the inter-stud cavities

1 Resilient metal channels’ on one side, spaced 600 mm o.c.

1

1 layer of 16 mm fire-rated gypsum board* attached to the resilient N o
channels® and 2 layers attached directly to framing on the other side F3 f3

Bottom Junction 1 (separating wall and floor) with: P :;

1 Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists A
oriented perpendicular to separating wall but not cogtinuous across D— — d
junction, and 150 mm-thick sound-absorbing material”in cavities

1 Rimboard at junction may be covered with additional fire blocking I
material such as gypsum board without changing the sound
transmission rating F1 f1

1 Subfloor of oriented strandboard (OSB) 19 mm thick and continuous ™ e
across the junction

1 No floor topping

Top Junction 3 (separating wall and ceiling) with:

1 Ceiling with 305 mm wood I-joists, same as for bottom junction

1 Rimboard at junction may be covered with additional fire blocking
material such as gypsum board without changing sound
transmission rating %

1 Ceiling of 1 layer of 13 mm fire-rated gypsum board* screwed
directly to the bottom of the joists Junction 1 and 3 of loadbearing

Side Junctions 2 and 4 (separating wall and abutting side walls) with: Se_pafa?'”g wall with floor and ceiling.

1 Side walls with single row of 38 mm x 89 mm wood studs spaced | (Side view)
400 mm o.c. with sound-absorbing material® filling the stud cavities _

1 Side wall framing structurally-connected to the separating wall, and §
continuous across the junction (as illustrated)

1 1 layer of 16 mm fire-rated gypsum board® on side walls attached
directly to framing and terminating at the separating wall D — | —d

Acoustical Parameters:

|
F2, FA~ [I 2,14

In Scenario In Laboratory

L

Separating partition area (= 125 12.5 |
Floor/separating wall junction length (m)= 5.0 5.0 Junction 2 or 4 of separating wall with
Wall/separating wall junction length (m) = 2.5 25 abutting side walls

framing continuous across junction and

Normalization for Junctions 1 and 3: gypsum board terminating at separating
10*log(S_situ/S_lab) + 10*log(I_lab/I_situ) = 0.00  RR-336, Ed. 4.1 | wall. (Plan view)

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336, Eg. 4.1

(For the notes in this table pleasee the correspondingndnoteson page 194.)
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[1SO Symbol Reference STC obSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, WS89-5a 51
Direct STC in situ RDdw wwmooc> 9lj® ndomdu oy2d | Ff22NE a2 5¢(2
Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WF-LB-14 45
n{¢/ OKIy3aS opwlhENSfoaingy C 0
n{¢/ OKIy3aAS oawiFWbfodiney T 0
Flanking STC for path Ff_1 R_Ff,w RR-336, Eq. 4.1.3 and Eq. 4.1.5 45 + MAX(0,0)) + MIN(0,0)/2 + 0= 45
For Flanking Path Fd 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WF-LB-14 53
n{¢/ OKIFy3aS opwlhEWNBfoainRy C 0
Flanking STC for path Fd_1 R_Fd,w RR-336, Eq. 4.1.3 and Eq. 4.1.4 53+0+0 = 53
For Flanking Path Df 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WF-LB-14 51
n{¢/ OKIy3aAS oawlFWNbfodingy ¥ 0
Flanking STC for path Df_1 R_Dfw RR-336, Eq. 4.1.3 and Eq. 4.1.4 51+0+0 = 51
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10M-4.5 + 10N 5.3 +10M-5.1) = 44
Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:
Laboratory Flanking STC RR-336, Table 3.4.2.1, WS89-WW-2-1 70
Flanking STC for path Ff_2 R_Ff,w RR-336, Eq. 4.1.3 70+0 = 70
For Flanking Path Fd 2:
Laboratory Flanking STC RR-336, Table 3.4.2.1, WS89-WW-2-1 69
Flanking STC for path Fd_2 R_Fdw RR-336, Eq. 4.1.3 69+0 = 69
For Flanking Path Df 2:
Laboratory Flanking STC RR-336, Table 3.4.2.1, WS89-WW-2-1 68
Flanking STC for path Df_2 R_Dfw RR-336, Eq. 4.1.3 68+0 = 68
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-7 + 10 6.9 + 10"- 6.8 ) = 64
Junction 3: Separating Wall/Ceiling
For Flanking Path Ff 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WC-LB-14 79
Flanking STC for path Ff_3 R_Ff,w RR-336, Eq. 4.1.3 79+0 = 79
For Flanking Path Fd 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WC-LB-14 65
Flanking STC for path Fd_3 R_Fdw RR-336, Eq. 4.1.3 65+0 = 65
For Flanking Path Df 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.1.4, WS89-WC-LB-14 65
Flanking STC for path Df_3 R_ Dfw RR-336, Eq. 4.1.3 65+0 = 65
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-7.9 + 10M- 6.5 + 10M-6.5) = 62
Junction 4: Separating Wall/Wall
All values the same as for Junction_2
Flanking STC for path Ff_4 R_Ff,w Same as for Ff_2 70
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 69
Flanking STC for path Df 4 R_ Df,w Same as for Df 2 68
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*L.OG10(10"-7 + 10M- 6.9 + 10"- 6.8 ) = 64
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 43
|ASTC due to Direct plus Total Flanking Equation 4.1.1 Combining Direct STC with 12 Flanking STC valued3 |
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EXAMPLE 4.2-H2: SIMPLIFIED METHOD Illustration for this case

1 Rooms side-by-side
 Wood-framed floors and walls
I Same structure as 4.2-H1 but improved wall and floor surfaces

Separating wall assembly with:

1 Single row of 38 mm x 89 mm wood studs spaced 400 mm o.c., with
90 mm-thick sound- absorblng material® filling the inter-stud cavities
Resilient metal channels’ on one side, spaced 600 mm o.c.

2 layers of 16 mm fire-rated gypsum board4 attached to the resilient F3'/ %ﬂ/ \f3

channels and 2 layers attached directly to framing on the other side

f
f

Bottom Junction 1 (separating wall and floor) with:

1 Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists
oriented perpendicular to separating wall but not contlnuous across
junction, and 150 mme-thick sound-absorbing material® in cavities

1 Rimboard at junction may be covered with additional fire blocking
material such as gypsum board without changing the sound
transmission rating

1 Subfloor of oriented strandboard (OSB) 19 mm thick and continuous
across the junction

1 Engineered floor topping of 19 mm plywood and 19 mm oriented
strandboard (OSB) on 9 mm resilient interlayer on both sides

Top Junction 3 (separating wall and ceiling) with:

1 Ceiling with 305 mm wood I-joists, same as for bottom junction

1 Rimboard at junction may be covered with additional fire blocking &
material such as gypsum board without changing sound
transmission rating g

1 Ceiling of 2 layers of 16 mm fire-rated gypsum board* supported on -
resilient channels spaced 400 mm o.c. Junction 1 and 3 of loadbearing

Side Junctions 2 and 4 (separating wall and abutting side walls) with: se_parat.ing wall with floor and ceiling.
T Side walls with single row of 38 mm x 89 mm wood studs spaced (Side view)
400 mm o.c. with sound-absorbing material® filling the stud cavities

1 Side wall framing structurally-connected to the separating wall, and =

continuous across the junction (as illustrated) |]
1 1 layer of 16 mm fire-rated gypsum board® on side walls attached

directly to framing and terminating at the separating wall D— ” «—d

Acoustical Parameters: F2 F4\~ l] /_fz, f4
In Scenario In Laboratory ”
Separating partition area (T = 125 125 SEEEBES

Floor/separating wall junction length (m)= 5.0 5.0 Junction 2 or 4 of separating wall with
Wall/separating wall junction length (m) = 2.5 25 abutting side wall g

framing continuous across junction and

Normalization for Junctions 1 and 3: gypsum board terminating at separating
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 ~ RR-336, Eq. 4.1 | wall. (Plan view)

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.00 RR-336, Eg. 4.1

(For the notes irthis table please see the correspondmgdnoteson page 194.)

Pagell2of 196 Guide to Calculating Airborne Sound Transmission in Buildings
™" edition ¢ December 2018



Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC obSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, WS89-6b 58
Direct STC in situ RDdw wwmooc> 9lj® ndomdu oy2d | Ff22NE a2 5§2
Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WF-LB-62 61
n{¢/ OKIy3aS opwlhENSfoaingy C 0
n{¢/ OKIy3aAS oawiFWbfodiney T 0
Flanking STC for path Ff_1 R_Ff,w RR-336, Eq. 4.1.3 and Eq. 4.1.5 61 + MAX(0,0)) + MIN(0,0)/2+ 0= 61
For Flanking Path Fd 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WF-LB-62 66
n{¢/ OKIFy3aS opwlhEWNBfoainRy C 0
Flanking STC for path Fd_1 R_Fd,w RR-336, Eq. 4.1.3 and Eq. 4.1.4 66+0+0 = 66
For Flanking Path Df 1:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WF-LB-62 63
n{¢/ OKIy3aAS oawlFWNbfodingy ¥ 0
Flanking STC for path Df_1 R_Dfw RR-336, Eq. 4.1.3 and Eq. 4.1.4 63+0+0 = 63
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-6.1 + 10" 6.6 + 10"- 6.3 ) = 58
Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:
Laboratory Flanking STC RR-336, Table 3.4.1.1, WS89-WW-1-1 70
Flanking STC for path Ff_2 R_Ff,w RR-336, Eq. 4.1.3 70+0 = 70
For Flanking Path Fd 2:
Laboratory Flanking STC RR-336, Table 3.4.1.1, WS89-WW-1-1 71
Flanking STC for path Fd_2 R_Fdw RR-336, Eq. 4.1.3 71+0 = 71
For Flanking Path Df 2:
Laboratory Flanking STC RR-336, Table 3.4.1.1, WS89-WW-1-1 68
Flanking STC for path Df_2 R_Dfw RR-336, Eq. 4.1.3 68+0 = 68
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-7 + 10" 7.1 +10"-6.8) = 65
Junction 3: Separating Wall/Ceiling
For Flanking Path Ff 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WC-LB-62 82
Flanking STC for path Ff_3 R_Ff,w RR-336, Eq. 4.1.3 82+0 = 82
For Flanking Path Fd 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WC-LB-62 90
Flanking STC for path Fd_3 R_Fdw RR-336, Eq. 4.1.3 90+0 = 90
For Flanking Path Df 3:
Laboratory Flanking STC RR-336, Table 3.2.LB.6.2, WS89-WC-LB-62 74
Flanking STC for path Df_3 R_ Dfw RR-336, Eq. 4.1.3 74 +0 = 74
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 9+ 10" 7.4) = 73
Junction 4: Separating Wall/Wall
All values the same as for Junction_2
Flanking STC for path Ff_4 R_Ff,w Same as for Ff_2 70
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 71
Flanking STC for path Df 4 R_ Df,w Same as for Df 2 68
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*L.OG10(10"-7 + 10M- 7.1 + 10"- 6.8 ) = 65
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 56
|ASTC due to Direct plus Total Flanking Equation 4.1.1 Combining Direct STC with 12 Flanking STC value$4 |
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EXAMPLE 4.2-V1 SIMPLIFIED METHOD

Rooms one-above-the-other
 Wood-framed floors and walls

Separating floor/ceiling assembly with:

1 Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists
oriented perpendicular to loadbearing wall but not continuous across
junction, and 150 mm-thick sound-absorbing material® in cavities

1 Ceiling of 2 layers of 16 mm fire-rated gypsum board®, attached to
resilient metal channels’ spaced 400 mm o.c.

1 Subfloor of oriented strandboard (OSB) 19 mm thick

1 No floor topping

1 No floor covering

Junctions 1 and 3 (loadbearing walls above and below floor) with:

1 Joists of separating floor assembly perpendicular to these walls

1 Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c.

1 Wall framing options (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
sound-absorbing material® in wall cavities give equivalent flanking

1 2 layers of 16 mm fire-rated gypsum board* directly attached to wall
framing and ending at floor/ceiling assembly

Junctions 2 and 4 (non-loadbearing walls above and below floor) with:

1 Joists of floor assembly parallel to these walls

1 Wall framing of 38 mm x 89 mm wood studs spaced 400 mm o.c.

1 Wall framing options (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
sound-absorbing material® in wall cavities give equivalent flanking

1 2 layers of 16 mm fire-rated gypsum board* directly attached to wall
framing and ending at floor/ceiling assembly

Acoustical Parameters:

In Scenario In Laboratory
Separating partition area () =  20.0 20.0
Floor/LB flanking wall junction length (m )= 5.0 5.0
Floor/NLB flanking wall junction length (m) = 4.0 5.0

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.00

RR-336, Eq. 4.1

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.97

RR-336, Eq. 4.1

lllustration for this case

F1, F3
5
|
k

—

f1, f3

Junction 1 or 3 with loadbearing side
walls above and below the floor/ceiling
assembly (wood I-joists of floor are
perpendicular to loadbearing wall).
(Side view)

F2, F4

+—0O

= = = =

!

f2, 4

Junction 2 or 4 with non-loadbearing
side walls above and below the
floor/ceiling assembly (wood I-joists of
floor are parallel to the non-loadbearing
wall). (Side view)

(For the notes in this table please see the correspondiminoteson page 194.)
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[1SO Symbol Reference STC obSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.1.1, WI305-FW-LB-11 55
n { &Hange by Liningon D pR_D,w No finish flooring 0
Direct STC in situ R Dd,w RR-336, Eqg. 4.1.2 55+0 = 55

Junction 1: Separating Floor/Wall
For Flanking Path Ff 1:

Laboratory Flanking STC RR-336, Table 3.2.LB.1.1, WI305-FW-LB-11 70

Flanking STC for path Ff_1 R_Ff,w RR-336, Eq. 4.1.3 70+0 = 70

For Flanking Path Fd_1:

Laboratory Flanking STC RR-336, Table 3.2.LB.1.1, WI305-FW-LB-11 90

Flanking STC for path Fd_1 R_Fd,w RR-336, Eq. 4.1.3 90+0 = 90

For Flanking Path Df 1:

Laboratory Flanking STC RR-336, Table 3.2.LB.1.1, WI305-FW-LB-11 60

n{¢/ OKIy3aAS opwii ¥Nb fhsh flacying 5 0

Flanking STC for path Df_1 R_Dfw RR-336, Eq. 4.1.3 and Eq. 4.1.4 60+0+0 = 60
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10"-7 + 10N-9 + 10" 6 ) = 60

Junction 2: Separating Floor/Wall

For Flanking Path Ff 2:

Laboratory Flanking STC RR-336, Table 3.2.NLB.1.1, WI305-FW-NLB-11 70

Flanking STC for path Ff_2 R_Ffw RR-336, Eq. 4.1.3 70+1 = 71
For Flanking Path Fd 2:

Laboratory Flanking STC RR-336, Table 3.2.NLB.1.1, WI305-FW-NLB-11 90

Flanking STC for path Fd_2 R_Fd,w RR-336, Eq. 4.1.3 90 +1 = 90
For Flanking Path Df 2:

Laboratory Flanking STC RR-336, Table 3.2.NLB.1.1, WI305-FW-NLB-11 64

n{¢/ OKIy3aAS opw{i 3Nb fhsh flacying 5 0

Flanking STC for path Df_2 R_ Dfw RR-336, Eq. 4.1.3 and Eq. 4.1.4 64+0+1 = 65
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7.1 + 109+ 10"-6.5) = 64

Junction 3: Separating Floor/Wall

Flanking STC for path Ff_3 R_Ff,w Same as for Ff_1 70
Flanking STC for path Fd_3 R_ Fd,w Same as for Fd_1 90
Flanking STC for path Df 3 R_ Df,w Same as for Df_1 60
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(107-7 + 10"-9 + 10" 6 ) = 60

Junction 4: Separating Floor/Wall
All values the same as for Junction 2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 71
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 90
Flanking STC for path Df 4 R_Df,w Same as for Df_2 65
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(107-7.1 + 10" 9 + 10" 6.5) = 64
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 55
|ASTC due to Direct plus Total Flanking Equation 4.1.1 Combining Direct STC with 12 Flanking STC value$2 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-V2 SIMPLIFIED METHOD lllustration for this case

1 Rooms one-above-the-other >
 Wood-framed floors and walls
(Same structure as 4.2-V1 plus improved floor surfaces)

, - , F1, F3
Separating floor/ceiling assembly with:

1 Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists D \.
oriented perpendicular to loadbearing wall but not continuous across l
junction, and 150 mme-thick sound-absorbing material® in cavities

71 Ceiling of 2 layers of 16 mm fire-rated gypsum board*, attached to

resilient metal channels’ spaced 400 mm o.c.

Subfloor of oriented strandboard (OSB) 19 mm thick

Engineered floor topping of 19 mm plywood and 19 mm oriented

strandboard (OSB) on 9 mm resilient interlayer on both sides - ~—

= =9

Junctions 1 and 3 (loadbearing walls above and below floor) with: T
1 Joists of separating floor assembly perpendicular to these walls d
1 Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c.
1 Wall framing options (single row of wood studs, or staggered studs f1. 3

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
sound-absorbing material® in wall cavities give equivalent flanking Junction 1 or 3 with loadbearing side
1 2 layers of 16 mm fire-rated gypsum board* directly attached to wall | walls above and below the floor/ceiling
framing and ending at floor/ceiling assembly assembly (wood I-joists of floor are

Junctions 2 and 4 (non-loadbearing walls above and below floor) with: perpendicular to loadbearing wall).

1 Joists of floor assembly parallel to these walls (Side view)

1 Walls have 38 mm x 89 mm wood studs spaced 400 mm o.c.

1 Wall framing options (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
sound-absorbing material® in wall cavities give equivalent flanking F2 F4

1 2 layers of 16 mm fire-rated gypsum board* directly attached to wall ’
framing and ending at floor/ceiling assembly D \.

Acoustical Parameters:

e

In Scenario In Laboratory

Separating partition area () = 20.0 20.0
Floor/LB flanking wall junction length (m) = 5.0 5.0
Floor/NLB flanking wall junction length (m) = 4.0 5.0 =

!

Normalization for Junctions 1 and 3: d
10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.00 RR-336, Eg. 4.1

2,4

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-336, Eq. 4.1

Junction 2 or 4 with non-loadbearing
side walls above and below the
floor/ceiling assembly (wood I-joists of
floor are parallel to the non-loadbearing
wall). (Side view)

(For the notes in this table please see the correspondiminoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC obSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.6.1, WI305-FW-LB-61 65
n { &Hange by Liningon D pR_D,w No finish flooring 0
Direct STC in situ R _Dd,w RR-336, Eq. 4.1.2 65+0 = 65

Junction 1: Separating Floor/Wall
For Flanking Path Ff 1:

Laboratory Flanking STC RR-336, Table 3.2.LB.6.1, WI305-FW-LB-61 70

Flanking STC for path Ff_1 R_Ff,w RR-336, Eq. 4.1.3 70+0 = 70

For Flanking Path Fd_1:

Laboratory Flanking STC RR-336, Table 3.2.LB.6.1, WI305-FW-LB-61 90

Flanking STC for path Fd_1 R_Fd,w RR-336, Eq. 4.1.3 90+0 = 90

For Flanking Path Df 1:

Laboratory Flanking STC RR-336, Table 3.2.LB.6.1, WI305-FW-LB-61 72

n{¢/ OKIy3aS opwi{i b fhish flacying 5 0

Flanking STC for path Df_1 R_Dfw RR-336, Eq. 4.1.3 and Eq. 4.1.4 72+0+0 = 72
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7 + 10"-9 + 10N 7.2 ) = 68

Junction 2: Separating Floor/Wall
For Flanking Paths Ff 2 + Fd 2 + Df 2:

Laboratory Flanking STC RR-336, Table 3.2.NLB.6.1, WI305-FW-NLB-61 64

Flanking STC for Ff+Fd+Df R_Ffw RR-336, Eq. 4.1.3 64+1 = 65
Junction 2: Flanking STC for all paths 65
Junction 3: Separating Floor/Wall

Flanking STC for path Ff_3 R_Ff,w Same as for Ff_1 70
Flanking STC for path Fd_3 R_ Fd,w Same as for Fd_1 90
Flanking STC for path Df 3 R_ Df,w Same as for Df_1 72
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7 + 109 + 10N 7.2 ) = 68

Junction 4: Separating Floor/Wall
All values the same as for Junction 2

Flanking STC for Ff+Fd+Df R_Ff,w Same as for Junction 2 65

Junction 4: Flanking STC for all paths 65
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining Flanking STC values 60
|ASTC due to Direct plus Total Flanking Equation 4.1.1 Combining Direct STC with Flanking STC value$9 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-V3 SIMPLIFIED METHOD

1 Rooms one-above-the-other
 Wood-framed floors and walls
(Same structure as 4.2-V1 + improved floor and wall surfaces)

Separating floor/ceiling assembly with:

1 Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists
oriented perpendicular to loadbearing wall but not continuous across
junction, and 150 mme-thick sound-absorbing material® in cavities

71 Ceiling of 2 layers of 16 mm fire-rated gypsum board®, attached to

resilient metal channels’ spaced 400 mm o.c.

Subfloor of oriented strandboard (OSB) 19 mm thick

Floor topping of 38 mm-thick gypsum concrete on 9 mm thick
resilient foam underlay

= =9

Junctions 1 and 3 (loadbearing walls above and below floor) with:
1 Joists of separating floor assembly perpendicular to these walls
1 Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c.
1 Wall framing options (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
sound-absorbing material® in wall cavities give equivalent flanking
1 2 layers of 16 mm fire-rated gypsum board* on resilient metal
channels’ spaced 600 mm o.c. and ending at floor/ceiling assembly

Junctions 2 and 4 (non-loadbearing walls above and below floor) with:

1 Joists of floor assembly parallel to these walls

1 Walls have 38 mm x 89 mm wood studs spaced 400 mm o.c.

1 Wall framing options (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
sound-absorbing material® in wall cavities give equivalent flanking

1 2 layers of 16 mm fire-rated gypsum board* on resilient metal
channels’ spaced 600 mm o.c. and ending at floor/ceiling assembly

Acoustical Parameters:

In Scenaric In Laboratory
Separating partition area () = 20.0 20.0
Floor/LB flanking wall junction length (m) = 5.0 5.0
Floor/NLB flanking wall junction length (m) = 4.0 5.0
Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.00 RR-336, Eg. 4.1
Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-336, Eq. 4.1

lllustration for this case

L ﬁ
f1, 3 S

Junction 1 or 3 with loadbearing side
walls above and below the floor/ceiling
assembly (wood I-joists of floor are
perpendicular to loadbearing wall).
(Side view)

F2, F4
D
| /

b
2, f4

Junction 2 or 4 with non-loadbearing
side walls above and below the
floor/ceiling assembly (wood I-joists of
floor are parallel to the non-loadbearing
wall). (Side view)

(For the notes in this tale please see the correspondiagdnoteson page 194.)

Pagel18of 196

Guide to Calculating Airborne Sound Transmission in Buildings

4™ edition ¢ December 2018




Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC obSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.5.2, WI305-FW-LB-52R 70
n { &Hange by Liningon D pR_D,w No finish flooring 0
Direct STC in situ R_Dd,w RR-336, Eq. 4.1.2 70+0 = 70
Junction 1: Separating Floor/Wall
For Flanking Paths Ff 1 + Fd 2 + Df 2:
Laboratory Flanking STC RR-336, Table 3.2.LB.5.2, WI305-FW-LB-52R 74
Flanking STC for path Ff_1 R_Ff,w RR-336, Eq. 4.1.3 74+0 = 74
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 74
Junction 2: Separating Floor/Wall
For Flanking Paths Ff 2 + Fd 2 + Df 2:
Laboratory Flanking STC RR-336, Table 3.2.NLB.5.2, WI305-FW-NLB-52R 73
Flanking STC for Ff+Fd+Df R_Ffw RR-336, Eq. 4.1.3 73+1 = 74
Junction 2: Flanking STC for all paths 74
Junction 3: Separating Floor/Wall
Flanking STC for Ff+Fd+Df R_Ff,w Same as for Junction 1 74
Junction 3: Flanking STC for all paths 74
Junction 4: Separating Floor/Wall
All values the same as for Junction_2
Flanking STC for Ff+Fd+Df R_Ff,w Same as for Junction 2 74
Junction 4: Flanking STC for all paths 74
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining Flanking STC values 68
|ASTC due to Direct plus Total Flanking Equation 4.1.1 Combining Direct STC with Flanking STC values$6 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-H3 SIMPLIFIED METHOD | lllustration for this case:
1 Rooms side-by-side - g ———
 Wood-framed floors and walls 1 :
1 Double wood stud separating wall 1 !
1
Separating wall assembly with: g '
{1 Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., | ———F—— = e
with 25 mm space between rows and 90 mm-thick sound- Ve ] ___,'
absorbing material® filling the cavities of one row of studs -
1 1 layer of 16 mm fire-rated gypsum board* on each side U ~ _
Bottom Junction 1 (separating wall and floor) with: -1 Case A
1 Floor with 38 mm x 235 mm wood joists spaced 400 mm o.c., not
continuous across the junction, and with 150 mm-thick sound- /
absorbing material® in the joist cavities ;’-" T~
1 Subfloor of oriented strandboard (OSB) 19 mm thick and 1 }
continuous across the junction :
1 No floor topping : 1
Top Junction 3 (separating wall and ceiling) with: I
1 Ceiling with 235 mm wood joists, same as for bottom jlinction 1
1 Ceiling of 2 layers of 16 mm fire-rated gypsum board™ supported e S =
on resilient metal channels’ spaced 400 mm o.c. N % ’,'

Two options are compared:

E Case A with the joists of the floor and ceiling parallel to the
separating wall as illustrated in the upper detalil,

E Case B with floor and ceiling joists perpendicular to the Case B

-

{ i

1

1 1

separating wall as illustrated in the lower detail. 1
1

\ 1

1

] - — |

\ I

Side Junctions 2 and 4 (separating wall and abutting side walls) with:
f Side walls with single row of 38 mm x 89 mm wood studs spaced . etk
400 mm o.c. with sound-absorbing material® filling the cavities
1 Side WaI_I framing structurfally-c_onnect(_ed to the separating wall, | ihe framing of the floor and ceiling
and continuous across the junction (as |IIus}rated) N , | connects to the separating wall.
1 1 layer of 16 mm fire-rated gypsum board" on resilient channels’ | (side view)
and terminating at the separating wall

Two choices for Junctions 1 and 3 where

Acoustical Parameters:
, D —d
In Scenario In Laboratory
Separating partition area (= 12.5 12.5 F2 F4 f2. 14
Floor/separating wall junction length (m )= 5.0 5.0 ’ _L
Wall/separating wall junction length (m)= 2.5 25 Nmzw MXWN{
Normalization for Junctions 1 and 3: Junction 2 or 4 of separating wall with

10*log(S_situ/S_lab) + 10*log(l_lab/I_situ) = 0.00 RR-336, Eq. 41 |abutting side walls

continuous across junction and gypsum

Normalization for Junctions 2 and 4: board terminating at separating wall.
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00  RR-336, Eq. 4.1 | (Plan view)

(For the notes in this tdb please see the correspondirgdnoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

Note: Forthese exampleg-lanking TL data for individual paths at each junction
are not available, so these examples use the available data for juaction

CASE A: Floor Joists Parallel to Separating Wall

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.NLB.1.1.1, DWS89-WF-NLB-1-1-1 54
Direct STC in situ RDdw wwmoocZX 9lj® nomdH oy2iG || Fi22NE a2 5¢2

Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.1.1.1, DWS89-WF-NLB-1-1-1 47

Junction 1: Flanking STC for all paths 47 +0 47

Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 2: Flanking STC for all paths 68 +0

68

Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.1.1.1, DWS89-WC-NLE 62
Junction 3: Flanking STC for all paths 62+0

62

Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC  RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 4: Flanking STC for all paths 68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1 Combining 4 Junction Flanking STC values 47

|[ASTC due to Direct plus Total FlankingRR-336, Eqg. 4.1.1 Combining Direct STC with Flanking STC vdlues 46 |

CASE B: Floor Joists Perpendicular to Separating Wall

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.LB.1.1.1, DWS89-WF-LB-1-1-1 54
Direct STC in situ RDdw wwmmoocZ 91lj® ndmMPH 6y20 | FE22NE &2 5¢2
Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC  RR-336, Table 3.3.LB.1.1.1, DWS89-WF-LB-1-1-1 49
Junction 1: Flanking STC for all paths 49+0 = 49
Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 2: Flanking STC for all paths 68+0 = 68
Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC  RR-336, Table 3.3.LB.1.1.1, DWS89-WC-LB-1-1-1 68
Junction 3: Flanking STC for all paths 68+0 = 68
Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 4: Flanking STC for all paths 68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1 Combining 4 Junction Flanking STC values 49

|[ASTC due to Direct plus Total FlankingRR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC vdlues 48 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-H4 SIMPLIFIED METHOD | lllustration for this case:
1 Rooms side-by-side — e -
 Wood-framed floors and walls : H
1 Double wood stud separating wall % ZS ZS H N
Separating wall assembly with: et i —— ——
T Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., | —  y | 7
with 25 mm space between rows and 90 mm-thick sound- S e ——
absorbing material® filling the cavities of both rows of studs 5__ L \
1 1 layer of 16 mm fire-rated gypsum board* on each side — ~

Bottom Junction 1 (separating wall and floor) with:
1 Floor with 38 mm x 235 mm wood joists spaced 400 mm o.c., not
continuous across the junction, and with 150 mm-thick sound-

T (I
:

absorbing material® in the joist cavities e i Y
1 Subfloor of oriented strandboard (OSB) 19 mm thick H 1
1 No floor topping i H
Top Junction 3 (separating wall and ceiling) with: ' 1 X
1 Ceiling with 235 mm wood joists, same as for bottom junction ?SZS i (
1 Ceiling of 2 layers of 16 mm fire-rated gypsum board* supported | LMWL A TAY.

on resilient metal channels’ spaced 400 mm o.c.

Two options are compared:

E Case A with the OSB subfloor continuous across the floor and
ceiling junctions, as illustrated in the upper detail,

E Case B Wlth the OSB SUbﬂOOI’ n_ot COﬂtInUOUS aCFOSS the pAAAAAAAAAAAAARAAAAA LA A AN
junctions as illustrated in the lower detail. Because
both wall cavities are full of sound-absorbing material,
the solid fire block is not required.

Side Junctions 2 and 4 (separating wall and abutting side walls) with: t\ J
1 Side walls with single row of 38 mm x 89 mm wood studs spaced == T T
400 mm o.c. with sound-absorbing material® filling the cavities Two choices for Junctions 1 and 3 where
T Side wall framing structurally-connected to the separating wall, | the framing of the floor and ceiling
and continuous across the junction (as illustrated) connects to the separating wall.

1 1 layer of 16 mm fire-rated gypsum board” on resilient channels’ (Side view)
and terminating at the separating wall

=S

Acoustical Parameters:

In Scenario In Laboratory

RN

Separating partition area (7 =  12.5 125
Floor/separating wall junction length (m )= 5.0 5.0 ———— ==
Wall/separating wall junction length (m)= 25 25 |

Junction 2 or 4 of separating wall with
abutting side walls
continuous across junction and gypsum

board terminating at separating wall.
Normalization for Junctions 2 and 4: (Plan view)

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336, Eq. 4.1

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336, Eq. 4.1

(For the notes in this table please see the correspondiminoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

Note: Forthese exampleg-lanking TL data for individual paths at each junction
are not available, so these examples use the available data for juaction

CASE A: OSB Subfloor Continuocus

[1SO Symbol

Reference

STCoDSTC ___ STC or AS]

Separating Partition
Laboratory STC for Dd
Direct STC in situ

R_s,w

R Ddw wwmoocX 91l &

RR-336, Table 3.3.NLB.1.1.2, DWS89-WF-NLB-1-1-2 57
nodémoebH

6y20 || Ff22NE &2 572

Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC
Junction 1: Flanking STC for all paths

RR-336, Table 3.3.NLB.1.1.2, DWS89-WF-NLB-1-1-2 47

47+0 47

Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC
Junction 2: Flanking STC for all paths

RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68

68 +0

68

Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC
Junction 3: Flanking STC for all paths

RR-336, Table 3.3.NLB.1.1.2, DWS89-WC-NLE 62

62+0

62

Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC
Junction 4: Flanking STC for all paths

RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68

68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1

Combining 4 Junction Flanking STC values 47

|[ASTC due to Direct plus Total FlankingRR-336, Eqg. 4.1.1

Combining Direct STC with Flanking STC values 46 |

CASE B: OSB Subfloor Not Continuous

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.NLB.2.1.2, DWS89-WF-NLB-2-1-2 57
Direct STC in situ RDdw wwmooc3X 91lj® ndmMPH O6y20 | Ff22NE 42 572
Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.2.1.2, DWS89-WF-NLB-2-1-2 85
Junction 1: Flanking STC for all paths 85+0 = 85
Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 2: Flanking STC for all paths 68+0 = 68
Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.2.1.2, DWS89-WC-NLE 85
Junction 3: Flanking STC for all paths 85+0 = 85
Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 4: Flanking STC for all paths 68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1

Combining 4 Junction Flanking STC values 65

|[ASTC due to Direct plus Total FlankingRR-336, Eqg. 4.1.1

Combining Direct STC with Flanking STC vdlues56 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.2-H5 SIMPLIFIED METHOD | lllustration for this case:
1 Rooms side-by-side RIS oAl %
1 Double wood stud separating wall 1
1 Wood-framed floors with concrete topping 1 1
1
Separating wall assembly with: % M
f  Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., | ———F — ém
with 25 mm space between rows and 90 mm-thick sound- Ve ___,'
absorbing material® filling the cavities of both rows of studs § g >
1 1 layer of 16 mm fire-rated gypsum board* on each side P ~
Bottom Junction 1 (separating wall and floor) with: Case A
1 Floor with 38 mm x 235 mm wood joists spaced 400 mm o.c., not
continuous across the junction, and with 150 mm-thick sound- /
absorbing material® in the joist cavities /- = ==
1 Subfloor of oriented strandboard (OSB) 19 mm thick I 1
. AT N A TR e i
1 Floor topping of 38 mm concrete |
. . . . 1
Top Junction 3 (separating wall and ceiling) with: |
1 Ceiling with 235 mm wood joists, same as for bottom junction l
1 Ceiling of 2 layers of 16 mm fire-rated gypsum board* supported |
on resilient metal channels’ spaced 400 mm o.c. === = =
—— —
\-..% .g.--/
Two options are compared: _
E Case A with the OSB subfloor continuous across the floor and — .
ceiling junctions, as illustrated in the upper detail, / == \I
E Case B with the OSB subfloor not continuous across the — e
junctions as illustrated in the lower detail. Because Case B 1
both wall cavities are full of sound-absorbing material, )
the solid fire block is not required. \'
| —1
Side Junctions 2 and 4 (separating wall and abutting side walls) with: H
1 Side walls with single row of 38 mm x 89 mm wood studs spaced Sm=lds

400 mm o.c. with sound-absorbing material® filling the cavities

1 Side wall framing structurally-connected to the separating wall,
and continuous across the junction (as illustrated)

1 1 layer of 16 mm fire-rated gypsum board” on resilient channels’

Two choices for Junctions 1 and 3 where
the framing of the floor and ceiling
connects to the separating wall.

and terminating at the separating wall (Side view)
Acoustical Parameters: 'e®, g
In Scenaric In Laboratory
Separating partition area (7 =  12.5 125 g
Floor/separating wall junction length (m )= 5.0 5.0
Wall/separating wall junction length (m )= 2.5 25 o e ——

Normalization for Junctions 1 and 3: ] _ _
10*og(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336, Eg. 4.1 | Junction 2 or 4 of separating wall with
abuttingsidewal I s with sid
continuous across junction and gypsum

board terminating at separating wall.
(Plan view)

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336, Eq. 4.1

(For the notes in this table please see the correspondiminoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

Note: Forthese exampleg-lanking TL data for individual paths at each junction
are not available, so these examples use the available data for juaction

CASE A: OSB Subfloor Continuous

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.NLB.1.2.2, DWS89-WF-NLB-1-2-2 57
Direct STC in situ RDdw wwmooc3> 9l ndomdu oy2d | FE22NE a2 572

Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.1.2.2, DWS89-WF-NLB-1-2-2 61
Junction 1: Flanking STC for all paths 61+0

61

Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 2: Flanking STC for all paths 68+0 = 68

Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC  RR-336, Table 3.3.NLB.1.2.2, DWS89-WC-NLE 68
Junction 3: Flanking STC for all paths 68+0 = 68

Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC  RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 4: Flanking STC for all paths 68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1 Combining 4 Junction Flanking STC values 59

[ASTC due to Direct plus Total FlankingRR-336, Eqg. 4.1.1 Combining Direct STC with Flanking STC vdlues55 |

CASE B: OSB Subfloor Not Continuous

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.NLB.2.2.2, DWS89-WF-NLB-2-2-2 57
Direct STC in situ RDdw wwmooc3X 9lj® ndmdH oy2d | FE22NE a2 572

Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC ~ RR-336, Table 3.3.NLB.2.2.2, DWS89-WF-NLB-2-2-2 85
Junction 1: Flanking STC for all paths 85+0 = 85

Junction 2: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 2: Flanking STC for all paths 68+0 = 68

Junction 3: Separating Wall/Ceiling
Measured Laboratory Flanking STC  RR-336, Table 3.3.NLB.2.2.2, DWS89-WC-NLE 85
Junction 3: Flanking STC for all paths 85+0 = 85

Junction 4: Separating Wall/Wall
Measured Laboratory Flanking STC ~ RR-336, Table 3.5.1.1, DWS89-WW-1-1R 68
Junction 4: Flanking STC for all paths 68+0 = 68

Total Flanking STC (for all 4 junctions) RR-336, Subset of Eq. 4.1.1 Combining 4 Junction Flanking STC values 65

[ASTC due to Direct plus Total FlankingRR-336, Eqg. 4.1.1 Combining Direct STC with Flanking STC vdlues56 |
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Chapter 4: Lightweight Framed Walls and Floors

Summary for Section 4.2: Calculation Examplesfor Wood-Framed Constructions

The worked exampbk (4.2H1 to H4 and 4-%/1 to V3)illustrate the use of the Simplified Method for
calculatingthe apparentsound transmissiorclass(ASTC) ratingbetween rooms in a building with
wood-framed floor and wall assemblies

The examples show the performancer fcases with bare floor surfaces and for cases wi
improvements in direct and/or flanking transmission loss via specific pathsodselected changes in
the surface layers of the walls and floors.

The first set of examples (4k21to 4.2-V3) concern caeswhere the loadbearing walls are framed wi
a singlerow of wood studs. The second group of examplée2-H3 and 4.2H4) have loadbearing wall
framed with a double row of wood studs.

SeparatingWalls with Single Row of Wood Studs

Example4.2-H2 for ahorizontal pair of rooms separated by a singtad wall shows improvement
relative to the base casd.-H1) due to improving the weakest patlhgghe separating wall and the s¢
of paths at the floor/wall junction.

1 Improving the wall by adding a layef gypsum board increases the Direct STC to 57 and
provides an improvement to path Fd at both sidewall junctions.

1 The main improvement is adding hardwood flooring on an engineered wood topping,
increases the FlankinGTC athe floor/wall juncion from 50 to 62. This gives a good balat
between flankingtransmissionat the four junctions, and between direct transmission g
flankingtransmissionThe ASTC of 54 is near the maximum feasible with this wall construct

Examplest.2-V2 and 4.2-V3 for a vertical pair of rooms show the improvements relative to the b
case 4.2-V1) as the flooand wallsurfaces are upgraded.

1 As shown in 4:%2,the obvious first step to increase ASTC is to improve the floor syriiadieis
caseby adding hardwod flooring supported on an engineered wood toppimgnich increasey
the Direct STC from 51 to 66he change to the floor surface also improves Flanking ST
paths Df at all four wall junctions by more thandB but flankingtransmissionstill domindes
the transmission in case 4\2. For all these wall/floor junctions, the dominant flanking piat
path Ff (wall above to wall belowyvith path Df a weaker secorady concern.

1 Changinghe surface f (walls in the room below) by mounting the gypsumrtidoa the room
below on resilient metal channels, as shown in-¥M32 improves the key flanking paths, so {
total Flanking STC increases to 74, and the overall ASTC approaches the limit of 66 due
transmission through the floor.
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SeparatingWalls with DoubleRow of Wood Studs

Examplest.2-H3to 4.2-H5 illustrate the effect of changing someetailsfor a horizontal pair of room
separated by a doubistud wall.

1 In the baseCase An 4.2-H3, the separating wallasa Direct STQating of 55, butthe ASTC i
limited to 46 by flankingtransmissionat the floor/wall junction due to therigid connection
provided by the continuous OSB subflodhis junction detail has advantages for shear bra
and provides a fire block, but also causes low Flang&hGalues If the continuous subfloor i
essential for structural reasons, the flankitrgnsmissioncan be moderated byrienting the
floor joists perpendicular to the separating wall as shown in Case B 134 Phis raises the
ASTC over 4%ith nochanges in the&letails of thewall or floor assemblies.

1 InExample 4.2H4,sound absorbingnaterial is added to the stud cavities on both sides of
separating wall, which raises the Direct STC from 55 toHs8vever, adding the sound
absorbingmaterialhas negligible effect on the structu®orne flanking transmissigrsoflanking
transmission via the wall/floor junction limithe ASTC for Cageto only 46, as in the previou
example.In thisexample because there iabsorptive materiafilling the dud cavities on both
sides of the walla solid fire block at the junctions is not required, agéninatingcontinuity of
the OSB subfloor across the junctions (as shown in CagenB) required for structural reason;
eliminates the flanking transmiss there, raising the ASTC to 57.

For larger buildings, the continuity of the subfloor (or some other solid fire block) may be necess|
structural stability. In such cases, two obvious options to improve tB&are to increase the Dirg
STC by ating more gypsum board on the separating walls, or to add a heavy topping (sucl
concrete subfloor, or an extra layer of OSB, or even strip hardwood flooring) on the floor surfg
control the dominant flanking path

1 In Example 4:H5, the effect ofadding a topping over the OSB subfloor on both sides of
separating wall is illustratedlhe Direct STC is 58, as in ExampldH4.2However, adding the
floor topping has a significant effect on the structiyerne flanking transmission, so the AS
for CaseA improves from 46 to 53 due to reduced flanking transmission via the wall/
junction. In this example, because thereabsorptive materiafilling the stud cavities on bot
sides of the wall, a solid fire block at the junctions is not requiegd eliminating continuity o
the OSB subfloor across the junctions (as shown in Case B) eliminates the flanking trang
there, raising the ASTC to 57, limited only by direct transmission and flanking via the sid
as in the previous examplélthough the ASTC is not better than for Option B irH4 addition
of the floor topping would also benefit the sound insulation between units-abevethe-
other.

Overall, these examples show the clear benefit of suitable wall and ceiling surfaceitagetseving
high AST@alues and emphasize theost/benefit offocussingimprovements on the weakest path(s).
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Chapter 4: Lightweight Framed Walls and Floors

4.3. Cold-Formed Steel-Framed Wall and Floor Assemblies

For buildings withcoldformed steeHramed® (CFSramed) walls and floofceiling assembliesthe
calculation procedure outlined iBection 4.Xan be usedn precisely the same mannaspresented for
wood-framed constructiosin Sectiord.2

Thissectionapplies to buildings where the floors airamed withcold-formed steeljoists’ and the walls
are framed withcold-formed steel suds’. Thesgoists and studsypically have a Ghaped crossection,
but other possibilities such asshaped floor joists are also possible. Common surfaces ingyoeum
board walls and ceilings, and floor decks of plywood or OSB.

As for woodframed construction, théASTC between the pair of adjacent roooas becalculatedusing
one-third octave band sound transmission data osinglenumber ratingsderived from trat data
following the steps illustrated in Figurel4l and the explanairy notes following that figure.

Thecalculationprocedurerequirestwo types oflaboratory test dataas inputs

1) Sound tansmission loss datdetermined accorthg to ASTM E90 forréict sound transmission
through the separating assembly, and

2) Flankingsoundtransmissiondata determined according t66010848for the pairs of flanking
surfaces at each edge of the separating assembly

More information on the direct and flanking soumasulation of coleformed steelframed assemblies

and building systems can be found in NRC Research ReporoRRE & ! LILJ NByYy G {2dzyR LYy

Formed SteeCNJ YSR . dzZAf RAy3adé ¢KS NBLRZ2NI LINRPJARSaA
for a variety of CF8amed building configurations.
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE.3-H1: (SIMPLIFIED METHOD) |\, ;stration for this case

1 Rooms sideby-side
1 Loadbearing junction with continuous joists and subfloor

Loadbearing separating wall assembly with:

1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c.,
with 150 mm-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 1 layer of 16 mm fire-rated gypsum board” attached to the resilient K
channels and 2 layers attached directly to studs on the other side —

Junction 1: Separating wall / floor with:
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorhing material® filling the cavities
1 CFS joists perpendicular to the loadbearing wall and continuous
across the junction, with fire blocking at the junction
1 32 mm gypsum concrete floor deck continuous across the junction

Junction of loadbearing CFS-framed
Junction 2 or 4: Separating wall / abutting side wall with: separating wall with CFS-framed
1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm floor/ceiling assembly
0.c., with 90 mm-thick sound-absorbing material® filling the cavities (Side view of Junctions 1 and 3)
1 Resilient metal channels’ on one side, spaced 400 mm o.c.
1 1 layer of 16 mm fire-rated gypsum board* attached to the resilient
channels and 2 layers attached directly to studs on the other side
1 Closest CFS studs® of the non-loadbearing walls are spaced 10 mm
from framing of loadbearing wall
1 If gypsum board* on loadbearing wall is directly attached to framing,
gypsum board on adjacent non-loadbearing wall is supported on
resilient channels7, and vice versa

Junction 3: Separating wall / ceiling with:

M Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material® filling the cavities

1 CFSjoists perpendicular to the loadbearing wall and continuous
across the junction, with fire blocking at the junction
32 mm gypsum concrete floor deck continuous across the junction
Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

= =

Junction of separating wall with flanking
side wall, both CFS-framed
In Scenario  In Laboratory (Plan view of Junctions 2 and 4)

Acoustical Parameters:

Separating partition area () = 12.5 12.5
Floor/separating wall junction length (m ) = 5.0 5.0
Wall/separating wall junction length (m ) = 2.5 25

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

(For the notes in this table please see the correspondimnoteson page 194.)
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[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, Wall CFS-S152-W33 54
Direct STC in situ R Ddw wwmoomMZ 9l ® ndmdH o6y20 || Ff22NE &2 542

Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 50

n{¢/ OKIy3aS opwlhENBfoainRy C 0

n{¢/ OKIy3aS oawiFWNbfoainy ¥ 0

Flanking STC for path Ff_1 R_Ffw RR-331, Eq. 4.1.3 and Eq. 4.1.5 50 + MAX(0,0)) + MIN(0,0)/2 + 0= 50
For Flanking Path Fd 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 53

n{¢/ OKIy3aS opwpENSfoaingy C 0

Flanking STC for path Fd_1 R_Fd,w RR-331, Eqg.4.1.3and Eq. 4.1.4 53+0+0 = 53
For Flanking Path Df 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 55

n{¢/ OKIy3aAS opwiFWebfodiny T 0

Flanking STC for path Df_1 R_Dfw RR-331, Eq.4.1.3 and Eq. 4.1.4 55+0+0 = 55
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-5 + 10M- 5.3 + 10n-5.5) = 47

Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82

Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 82+0 = 82

For Flanking Path Fd 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 76

Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 76+0 = 76

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82

Flanking STC for path Df_2 R_Dfw RR-331, Eq. 4.1.3 82+0 = 82
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10" 8.2 ) = 74

Junction 3: Separating Wall/Ceiling
For Flanking Path Ff 3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 65

Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 65+0 = 65

For Flanking Path Fd_3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 73

Flanking STC for path Fd_3 R_Fd,w RR-331, Eqg. 4.1.3 73+0 = 73

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 69

Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 69+0 = 69
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.5 + 10M- 7.3 + 10M- 6.9 ) = 63

Junction 4: Separating Wall/Wall
All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 82
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 76
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 82
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10"-8.2) = 74
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 47
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values46 |
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EXAMPLE.3-H2: (SIMPLIFIED METHOD) |\, ;stration for this case

1 Rooms sideby-side
1 Loadbearing junction with discontinuous joists and subfloo

Loadbearing separating wall assembly with:

1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c.,
with 150 mm-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c. A

1 2 layers of 16 mm fire-rated gypsum board” on both sides VAV /

Junction 1: Separating wall / floor with:
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities
1 CFS joists perpendicular to the loadbearing wall and not continuous
at the junction
1 32 mm gypsum concrete floor deck not continuous at junction

)

Junction 2 or 4: Separating wall / abutting side wall with: Junction of loadbearing CFS-framed

1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm separating wall with CFS-framed
0.c., with 90 mm-thick sound-absorbing material® filling the cavities floor/ceiling assembly

1 Resilient metal channels’ on one side, spaced 400 mm o.c. (Side view of Junctions 1 and 3)

1 2 layers of 16 mm fire-rated gypsum board* on each side

1 Closest CFS studs® of the non-loadbearing walls are spaced 10 mm
from framing of loadbearing wall

1 If gypsum board” on loadbearing wall is directly attached to framing,

gypsum board on adjacent non-loadbearing wall is supported on
resilient channels7, and vice versa

Junction 3: Separating wall / ceiling with:

1 Floor with 254 mm CFS joists’ spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material® filling the cavities

1 CFSjoists perpendicular to the loadbearing wall and not continuous
across the junction
32 mm gypsum concrete floor deck not continuous at junction
Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

= =

Acoustical Parameters:

In Scenario  In Laboratory Junction of separating wall with flanking

Separating partition area () = 12.5 12.5 side wall, both CFS-framed
Floor/separating wall junction length (m) = 5.0 5.0 (Plan view of Junctions 2 and 4)
Wall/separating wall junction length (m ) = 25 25

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

(For the notes in this table please see the correspondimdnoteson page 194.)
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[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, Wall CFS-S152-W33 58
Direct STC in situ R Ddw wwmoomMZ 9l ® ndmdH o6y20 || Ff22NE &2 5¢2
Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:
Laboratory Flanking STC RR-331, CFS-WF-LBd-21 65
n{¢/ OKIy3aS opwlhENBfoainRy C 0
n{¢/ OKIy3aS oawiFWNbfoainy ¥ 0
Flanking STC for path Ff_1 R_Ffw RR-331, Eq. 4.1.3 and Eq. 4.1.5 65 + MAX(0,0)) + MIN(0,0)/2 + 0= 65
For Flanking Path Fd 1:
Laboratory Flanking STC RR-331, CFS-WF-LBd-21 62
n{¢/ OKIy3aS opwpENSfoaingy C 0
Flanking STC for path Fd_1 R_Fd,w RR-331, Eqg.4.1.3and Eq. 4.1.4 62+0+0 = 62
For Flanking Path Df 1:
Laboratory Flanking STC RR-331, CFS-WF-LBd-21 67
n{¢/ OKIy3aAS opwiFWebfodiny T 0
Flanking STC for path Df_1 R_ Dfw RR-331, Eq.4.1.3and Eq. 4.1.4 67+0+0 = 67
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.5 + 10M- 6.2 + 10" 6.7 ) = 59
Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:
Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82
Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 82+0 = 82
For Flanking Path Fd 2:
Laboratory Flanking STC RR-331, CFS-WW-LB152-01 76
Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 76+0 = 76
For Flanking Path Df 2:
Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82
Flanking STC for path Df_2 R_Dfw RR-331, Eq. 4.1.3 82+0 = 82
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10" 8.2 ) = 74
Junction 3: Separating Wall/Ceiling
For Flanking Path Ff 3:
Laboratory Flanking STC RR-331, CFS-WC-LBd-21 75
Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 75+0 = 75
For Flanking Path Fd_3:
Laboratory Flanking STC RR-331, CFS-WC-LBd-21 64
Flanking STC for path Fd_3 R_Fd,w RR-331, Eqg. 4.1.3 64
For Flanking Path Df 3:
Laboratory Flanking STC RR-331, CFS-WC-LBd-21 70
Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 70+0 = 70
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*L.OG10(10"-7.5 + 10" 6.4 + 10"-7 ) = 63
Junction 4: Separating Wall/Wall
All values the same as for Junction_2
Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 82
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 76
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 82
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10"-8.2) = 74
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 58
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values55 |
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EXAMPLE.3-H3: (SIMPLIFIED METHOL |, \stration for this case

1 Rooms sideby-side
f Non-oadbearing junction with continuous subfloor

Non-loadbearing separating wall assembly with:

1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm
0.c., with 90 mm-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 2 layer of 16 mm fire-rated gypsum board” on each side

Junction 1: Separating wall / floor with:
1 Junction code CFS-WF-NLBc-31
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities (
1 CFSjoists parallel to the non-loadbearing wall s
1 32 mm gypsum concrete floor deck continuous across the junction

Junction of non-loadbearing CFS-framed

Junction 2 or 4: Separating wall / abutting side wall with: separating wall with CFS-framed
1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c., | floor/ceiling assembly
with 150 mm-thick sound-absorbing material® filling the cavities (Side view of Junctions 1 and 3)

M Resilient metal channels’ on one side, spaced 400 mm o.c.

1 2 layers of 16 mm fire-rated gypsum board* on each side

1 Closest CFS studs® of the non-loadbearing walls spaced 10 mm
from framing of loadbearing wall

1 If gypsum board* on loadbearing wall is directly attached to framing,
gypsum board on adjacent non-loadbearing wall is supported on
resilient channels’, and vice versa

Junction 3: Separating wall / ceiling with:
M Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities
1 CFS joists parallel to the non-loadbearing wall
1 32 mm gypsum concrete floor deck continuous at junction
1 Caeiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

Acoustical Parameters:

In Scenario In Laboratory | Junction of separating wall with flanking

Separating partition area () = 12.5 12.5 side wall, both CFS-framed
Floor/separating wall junction length (m ) = 5.0 5.0 (Plan view of Junctions 2 and 4)
Wall/separating wall junction length (m ) = 2.5 2.5

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, NLB wall 2G16_SS92(406) GFB92_RC 57
Direct STC in situ R Ddw wwmoomMZ 9l ® ndmdH o6y20 || Ff22NE &2 572

Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:

Laboratory Flanking STC RR-331, CFS-WF-NLBc-31 40

n{¢/ OKIy3aS opwlhENBfoainRy C 0

n{¢/ OKIy3aS oawiFWNbfoainy ¥ 0

Flanking STC for path Ff_1 R_Ffw RR-331, Eq. 4.1.3 and Eq. 4.1.5 40 + MAX(0,0)) + MIN(0,0)/2 + 0= 40
For Flanking Path Fd 1:

Laboratory Flanking STC RR-331, CFS-WF-NLBc-31 49

n{¢/ OKIy3aS opwpENSfoaingy C 0

Flanking STC for path Fd_1 R_Fd,w RR-331, Eqg.4.1.3and Eq. 4.1.4 49+0+0 = 49
For Flanking Path Df 1:

Laboratory Flanking STC RR-331, CFS-WF-NLBc-31 50

n{¢/ OKIy3aAS opwiFWebfodiny T 0

Flanking STC for path Df_1 R_Dfw RR-331, Eq.4.1.3 and Eq. 4.1.4 50+0+0 = 50
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10M4 + 10M- 4.9+ 10M-5) = 39

Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 84

Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 84+0 = 84

For Flanking Path Fd 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 82

Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 82+0 = 82

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 81

Flanking STC for path Df_2 R_Dfw RR-331, Eq. 4.1.3 81+0 = 81
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.4 + 10n- 8.2 + 10M-8.1) = 77

Junction 3: Separating Wall/Ceiling
For Flanking Path Ff 3:

Laboratory Flanking STC RR-331, CFS-WC-NLBc-31 67

Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 67+0 = 67

For Flanking Path Fd_3:

Laboratory Flanking STC RR-331, CFS-WC-NLBc-31 65

Flanking STC for path Fd_3 R_Fd,w RR-331, Eqg. 4.1.3 65+0 = 65

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-WC-NLBc-31 71

Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 71+0 = 71
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.7 + 10" 6.5+ 10" 7.1) = 62

Junction 4: Separating Wall/Wall
All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 84
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 82
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 81
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.4 +10"-8.2 +10"-8.1) = 77
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 39
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values39 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE.3-H4: (SIMPIFIED METHOD

1 Rooms sideby-side
1 Non-oadbearing junction with discontinuous subfloor

Non-loadbearing separating wall assembly with:

1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm
0.c., with 90 mm-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 2 layer of 16 mm fire-rated gypsum board” on each side

Junction 1: Separating wall / floor with:
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities
1 CFS joists parallel to the non-loadbearing wall
1 32 mm gypsum concrete floor deck not continuous at junction

Junction 2 or 4: Separating wall / abutting side wall with:

1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm
o.c., with 150 mm-thick sound-absorbing material® filling the cavities
Resilient metal channels’ on one side, spaced 400 mm o.c.

2 layers of 16 mm fire-rated gypsum board* on each side

Closest CFS studs® of the non-loadbearing walls spaced 10 mm
from framing of loadbearing wall

If gypsum board” on loadbearing wall is directly attached to framing,
gypsum board on adjacent non-loadbearing wall is supported on
resilient channels7, and vice versa

= = =4 =9

Junction 3: Separating wall / ceiling with:
1 Floor with 254 mm CFS joists® spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities
1 CFSjoists parallel to the non-loadbearing wall
1 32 mm gypsum concrete floor deck not continuous at junction
1 Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

Acoustical Parameters:

In Scenario In Laboratory
Separating partition area () = 125 125
Floor/separating wall junction length (m ) = 5.0 5.0
Wall/separating wall junction length (m ) = 25 25
Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331, Eq. 4.1

RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331, Eq. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Illustration for this case

Junction of non-loadbearing CFS-framed
separating wall with CFS-framed
floor/ceiling assembly

(Side view of Junctions 1 and 3)

Junction of separating wall with flanking
side wall, both CFS-framed
(Plan view of Junctions 2 and 4)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, NLB wall 2G16_SS92(406) GFB92_RC 57
Direct STC in situ R Ddw wwmoomMZ 9l ® ndmdH o6y20 || Ff22NE &2 572
Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:
Laboratory Flanking STC RR-331, CFS-WF-NLBd-41 60
n{¢/ OKIy3aS opwlhENBfoainRy C 0
n{¢/ OKIy3aS oawiFWNbfoainy ¥ 0
Flanking STC for path Ff_1 R_Ffw RR-331, Eq. 4.1.3 and Eq. 4.1.5 60 + MAX(0,0)) + MIN(0,0)/2 + 0= 60
For Flanking Path Fd 1:
Laboratory Flanking STC RR-331, CFS-WF-NLBd-41 63
n{¢/ OKIy3aS opwpENSfoaingy C 0
Flanking STC for path Fd_1 R_Fd,w RR-331, Eqg.4.1.3and Eq. 4.1.4 63+0+0 = 63
For Flanking Path Df 1:
Laboratory Flanking STC RR-331, CFS-WF-NLBd-41 67
n{¢/ OKIy3aAS opwiFWebfodiny T 0

Flanking STC for path Df_1 R_ Dfw RR-331, Eq.4.1.3and Eq. 4.1.4

67+0+0 = 67

Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*L.OG10(10"-6 + 10" 6.3 + 10"- 6.7 ) = 58
Junction 2: Separating Wall/Wall

For Flanking Path Ff 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 84

Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 84+0 = 84

For Flanking Path Fd 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 82

Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 82+0 = 82

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-WW-NLB92-01 81

Flanking STC for path Df_2 R_Dfw RR-331, Eq. 4.1.3 81+0 = 81
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.4 + 10n- 8.2 + 10M-8.1) = 77
Junction 3: Separating Wall/Ceiling

For Flanking Path Ff 3:

Laboratory Flanking STC RR-331, CFS-WC-NLBd-41 77

Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 77+0 = 77

For Flanking Path Fd_3:

Laboratory Flanking STC RR-331, CFS-WC-NLBd-41 70

Flanking STC for path Fd_3 R_Fd,w RR-331, Eqg. 4.1.3 70+0 = 70

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-WC-NLBd-41 69

Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 69+0 = 69
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7.7 + 107 + 10"- 6.9 ) = 66
Junction 4: Separating Wall/Wall

All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 84
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 82
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 81
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.4 +10"-8.2 +10"-8.1) = 77
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 57
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values54 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE.3-H5: (SIMPLIFIED METHOL

1 Rooms sideby-side
1 Loadbearing junction with continuous joists asubfloor
 Same as EXAMPUE-H1 with added finish flooring

Loadbearing separating wall assembly with:

1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c.,
with 150 mme-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 1 layer of 16 mm fire-rated gypsum board* attached to the resilient
channels and 2 layers attached directly to studs on the other side

Junction 1: Separating wall / floor with:
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorhing material® filling the cavities
1 CFSjoists perpendicular to the loadbearing wall and continuous
across the junction, with fire blocking at the junction
1 32 mm gypsum concrete floor deck continuous across the junction
1 10 mm laminate flooring on 3 mm foam pad installed over subfloor

Junction 2 or 4: Separating wall / abutting side wall with:

1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm
0.c., with 90 mm-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 1 layer of 16 mm fire-rated gypsum board* attached to the resilient
channels and 2 layers attached directly to studs on the other side

1 Closest CFS studs® of the non-loadbearing walls are spaced 10 mm
from framing of loadbearing wall

1 If gypsum board* on loadbearing wall is directly attached to framing,
gypsum board on adjacent non-loadbearing wall is supported on
resilient channels7, and vice versa

Junction 3: Separating wall / ceiling with:

1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material® filling the cavities

1 CFSjoists perpendicular to the loadbearing wall and continuous
across the junction, with fire blocking at the junction
32 mm gypsum concrete floor deck continuous across the junction
Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

= =

Acoustical Parameters:

In Scenario In Laboratory
Separating partition area () = 12.5 12.5
Floor/separating wall junction length (m ) = 5.0 5.0
Wall/separating wall junction length (m ) = 2.5 25
Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1

RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Illustration for this case

Junction of loadbearing CFS-framed
separating wall with CFS-framed
floor/ceiling assembly

(Side view of Junctions 1 and 3)

Junction of separating wall with flanking
side wall, both CFS-framed
(Plan view of Junctions 2 and 4)

(For the notes in this table please see the correspondimdnoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, wall CFS-S152-W33 54
Direct STC in situ R Ddw wwmoomMZ 9l ® ndmdH o6y20 || Ff22NE &2 542

Junction 1: Separating Wall/Floor
For Flanking Path Ff 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 50

n{c¢/ OKIy3aS 06pawEHhEy 31/ NCLUAMID_FDAMS BNGCPN32 2

n{¢/ OKIy3aAS o6awFphiy It/ 0 MICLAMID FOAMSB DINICPYN32 2

Flanking STC for path Ff_1 R_Ffw RR-331, Eq. 4.1.3 and Eq. 4.1.5 50 + MAX(2,2)) + MIN(2,2)/2+ 0= 53
For Flanking Path Fd 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 53

n{¢/ OKIy3aAS 6wk HhEy It/ NCLUAMID_FOAMS DINICPYN32 2

Flanking STC for path Fd_1 R_Fd,w RR-331, Eqg.4.1.3and Eq. 4.1.4 53+2+0 = 55
For Flanking Path Df 1:

Laboratory Flanking STC RR-331, CFS-WF-LBc-13 55

n{¢/ OKIyYy3IAS 0@ wFhiey It/ MICLAMID_FOAMS DINICPYN32 2

Flanking STC for path Df_1 R_ Dfw RR-331, Eq.4.1.3and Eq. 4.1.4 55+2+0 = 57
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-5.3 + 10N- 5.5 + 107 5.7 ) = 50

Junction 2: Separating Wall/Wall
For Flanking Path Ff 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82

Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 82+0 = 82

For Flanking Path Fd 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 76

Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 76+0 = 76

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-WW-LB152-01 82

Flanking STC for path Df_2 R_Dfw RR-331, Eq. 4.1.3 82+0 = 82
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10" 8.2 ) = 74
Junction 3: Separating Wall/Ceiling

For Flanking Path Ff 3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 65

Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 65+0 = 65

For Flanking Path Fd_3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 73

Flanking STC for path Fd_3 R_Fd,w RR-331, Eqg. 4.1.3 73+0 = 73

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-WC-LBc-13 69

Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 69+0 = 69
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.5 + 10M- 7.3 + 10M- 6.9 ) = 63
Junction 4: Separating Wall/Wall

All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 82
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 76
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 82
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-8.2 + 10" 7.6 + 10"-8.2) = 74
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 50
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values48 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE.3-V1: (SIMPLIFIED METHOL |, \stration for this case

1 Rooms one above the other

Separating floor assembly with:
1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorhing material® filling the cavities

1 32 mm gypsum concrete floor deck ‘

1 Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient ‘ L
channels’ spaced 300 mm o.c. S %

Junction 1 or 3: Separating floor / loadbearing walls with: e G

1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c., (>
with 150 mme-thick sound-absorbing material® filling the cavities

1 Resilient metal channels’ on one side, spaced 400 mm o.c.

1 2 layers of 16 mm fire-rated gypsum board* on each side _

1 Gypsum board? supported on resilient channels” (Junction 1) or N
attached directly to wall framing (Junction 3).

M CFS floor joists5 perpendicular to the loadbearing wall and Junction of loadbearing CFS-framed
continuous across the junction and gypsum concrete floor deck separating floor with CFS-framed walls
continuous across the junction. (Side view of Junctions 1 and 3)

Junction 2 or 4: Separating floor / non-loadbearing walls with:
1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm
0.c., with 90 mm-thick sound-absorbing material® filling the cavities
1 2 layers of 16 mm fire-rated gypsum board* directly attached
1 CFS floor joists5 parallel to the non-loadbearing wall.
1 Gypsum concrete floor deck discontinuous across the junction.

Acoustical Parameters:

In Scenario In Laboratory

Separating partition area () = 20.0 20.0
Floor/LB flanking wall junction length (m ) = 5.0 5.0
Floor/NLB flanking wall junction length (m ) = 4.0 5.0

Normalization for Junctions 1 and 3:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Normalization for Junctions 2 and 4:
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.97 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

Junction of loadbearing CFS-framed
separating floor with CFS-framed walls
(Side view of Junctions 2 and 4)

(For the notes in this table please see the correspondiminoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, floor CFS-J254-F01 57
n { &Hange by Liningon D pR_D,w No finish flooring 0
Direct STC in situ R_Ddw RR-331, Eqg. 4.1.2 57+0 = 57

Junction 1: Separating Floor/Wall
For Flanking Path Ff 1:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 67

Flanking STC for path Ff_1 R_Ffw RR-331, Eqg. 4.1.3 67+0 = 67

For Flanking Path Fd 1:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 71

Flanking STC for path Fd_1 R_Fd,w RR-331, Eq. 4.1.3 71+0 = 71

For Flanking Path Df 1:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 72

n{¢/ OKIy3aS opwi5 ¥Nb §hsh flaoying 5 0

Flanking STC for path Df_1 R_Dfw RR-331, Eq.4.1.3 and Eq. 4.1.4 72+0+0 = 72
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.7 + 10N 7.1 + 10N 7.2) = 65

Junction 2: Separating Floor/Wall
For Flanking Path Ff 2:

Laboratory Flanking STC RR-331, CFS-FW-NLBd-41d, wall gypsum board direct 72

Flanking STC for path Ff_2 R_Ff,w RR-331, Eq. 4.1.3 72+1 = 73

For Flanking Path Fd 2:

Laboratory Flanking STC RR-331, CFS-FW-NLBd-41d, wall gypsum board direct 76

Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3 76 +1 = 77

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-FW-NLBd-41d, wall gypsum board direct 74

n{¢/ OKIy3aS opwi5 yNb §hsh flaoying 5 0

Flanking STC for path Df_2 R_ Dfw RR-331, Eq.4.1.3and Eq. 4.1.4 74+0+1 = 75
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7.3 + 10N 7.7 + 10N 7.5) = 70

Junction 3: Separating Floor/Wall
For Flanking Path Ff 3:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11d, wall gypsum board direct 67

Flanking STC for path Ff_3 R_Ff,w RR-331, Eq. 4.1.3 67+0 = 67

For Flanking Path Fd_3:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11d, wall gypsum board direct 69

Flanking STC for path Fd_3 R_Fdw RR-331, Eq. 4.1.3 69+0 = 69

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11d, wall gypsum board direct 65

n{¢/ OKIFy3aS opwi]i ¥Nbifhsh flaoying 5 0

Flanking STC for path Df_3 R_ Df,w RR-331, Eqg. 4.1.3 and Eqg. 4.1.4 65+0+0 = 65
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-6.7 + 10 6.9 + 10M-6.5) = 62

Junction 4: Separating Floor/Wall
All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2 73
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2 77
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2 75
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 -10*LOG10(10"-7.3 + 10N 7.7 + 10M-7.5) = 70
Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values 59
[ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC with 12 Flanking STC values55 |
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Chapter 4: Lightweight Framed Walls and Floors

EXAMPLE 4.3-V2: (SIMPLIFIED METHOD) . .
Illustration for this case

I Rooms one above the other
1 Same as EXAMPLE 4.3-V1 with added finish flooring T

Separating floor assembly with:

1 Floor with 254 mm CFS joists5 spaced 400 mm o.c., with 90 mm-
thick sound-absorbing material® filling the cavities

1 32 mm gypsum concrete floor deck

1 Ceiling of 1 layer of 16 mm fire-rated gypsum board* on resilient
channels’ spaced 300 mm o.c.

1 10 mm laminate flooring on 3 mm foam pad installed over subfloor

Junction 1 or 3: Junction of separating floor / loadbearing walls:
1 Single row of 152 mm loadbearing CFS studs® spaced 400 mm o.c.,
with 150 mm-thick sound-absorbing material® filling the cavities
1 Resilient metal channels’ on one side, spaced 400 mm o.c.
1 2 layers of 16 mm fire-rated gypsum board* on each side
1

Gypsum board” supported on resilient channels’ (Junction 1) or Junction of loadbearing CFS-framed
attached directlg/ to wall framing (Junction 3). separating floor with CFS-framed walls
1 CFS floor joists” perpendicular to the loadbearing wall and (Side view of Junctions 1 and 3)

continuous across the junction and gypsum concrete floor deck
continuous across the junction.

Junction 2 or 4: Junction of separating floor / non-loadbearing walls:
1 Single row of 92 mm non-loadbearing CFS studs® spaced 400 mm
0.c., with 90 mm-thick sound-absorbing material® filling the cavities
1 2 layers of 16 mm fire-rated gypsum board* directly attached
1 CFS floor joists5 parallel to the non-loadbearing wall.
1 Gypsum concrete floor deck discontinuous across the junction.

Acoustical Parameters:

In Scenario In Laboratory

Separating partition area () = 20.0 20.0 A
Floor/LB flanking wall junction length (m) = 5.0 5.0 'j;,@'_‘
Floor/NLB flanking wall junction length (m ) = 4.0 5.0 'j:x:f‘jw

Normalization for Junctions 1 and 3:
10*l0g(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.00 RR-331, Eq. 4.1 | Junction of loadbearing CFS-framed
RR-331 Flanking TL data normalized to Std. Sce | Separating floor with CFS-framed walls
Normalization for Junctions 2 and 4: (Side view of Junctions 2 and 4)
10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) =  0.97 RR-331, Eg. 4.1
RR-331 Flanking TL data normalized to Std. Sce

(For the ndes in this table please see the correspondamginoteson page 194.)
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Chapter 4: Lightweight Framed Walls and Floors

[1SO Symbol Reference STC oDSTC STC or AS]
Separating Partition
Laboratory STC for Dd R_s,w RR-331, floor CFS-J254-F01 57
n { &hange by LiningonD pR_Dw n ¢ [ m/ C{ nm CLAMID_FOAMBDNICON32 2
Direct STC in situ R_Ddw RR-331, Eqg. 4.1.2 57+2 = 59
Junction 1: Separating Floor/Wall
For Flanking Path Ff 1:
Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 67
Flanking STC for path Ff_1 R_Ffw RR-331, Eqg. 4.1.3 67+0 = 67
For Flanking Path Fd 1:
Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 71
Flanking STC for path Fd_1 R_Fd,w RR-331, Eq. 4.1.3 71+0 = 71
For Flanking Path Df 1:
Laboratory Flanking STC RR-331, CFS-FW-LBc-11r, wall gypsum board on RC 72
n{¢/ OKIy3aAS opwds ity It/ MECLAMID_FOAMSB DINFCPYN32 2
Flanking STC for path Df_1 R_Dfw RR-331, Eq.4.1.3 and Eq. 4.1.4 72+2+0 = 74

Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1

- 10*LOG10(10"-6.7 + 10" 7.1 + 10" 7.4 ) =

65

Junction 2: Separating Floor/Wall
For Flanking Path Ff 2:
Laboratory Flanking STC
Flanking STC for path Ff_2
For Flanking Path Fd 2:
Laboratory Flanking STC RR-331, CFS-FW-NLBd-41d, wall gypsum board direct
Flanking STC for path Fd_2 R_Fd,w RR-331, Eqg. 4.1.3

For Flanking Path Df 2:

Laboratory Flanking STC RR-331, CFS-FW-NLBd-41d, wall gypsum board direct
n{¢/ OKIy3aAS opwds ity It/ MECLUAMID_FOAMS DINFCPYN32
Flanking STC for path Df_2 R_ Dfw RR-331, Eq.4.1.3and Eq. 4.1.4

Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1

RR-331, CFS-FW-NLBd-41d, wall gypsum board direct
R_Ff,w RR-331, Eq.4.1.3

72
72+1 = 73

76
76+1 = 77

74
2
74+2+1 = 77

- 10*LOG10(107-7.3 + 10" 7.7 + 10" 7.7 ) =

70

Junction 3: Separating Floor/Wall
For Flanking Path Ff 3:
Laboratory Flanking STC
Flanking STC for path Ff_3
For Flanking Path Fd_3:
Laboratory Flanking STC RR-331, CFS-FW-LBc-11d, wall gypsum board direct
Flanking STC for path Fd_3 R_ Fd,w RR-331, Eqg. 4.1.3

For Flanking Path Df 3:

Laboratory Flanking STC RR-331, CFS-FW-LBc-11d, wall gypsum board direct
n{c¢/ OKIFy3aS opw{s Hhaey 31/ 20 MCUAMID_FDAMSB DINGCPYN32
Flanking STC for path Df_3 R_ Dfw RR-331, Eq. 4.1.3 and Eq. 4.1.4

Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1

RR-331, CFS-FW-LBc-11d, wall gypsum board direct
R_Ffw RR-331, Eq.4.1.3

67
67+0 = 67

69
69+0 = 69

65
2
65+2+0 = 67

- 10*LOG10(10"-6.7 + 10"- 6.9 + 10"- 6.7 ) =

63

Junction 4: Separating Floor/Wall

All values the same as for Junction_2

Flanking STC for path Ff_ 4 R_Ff,w Same as for Ff_2
Flanking STC for path Fd_4 R_Fd,w Same as for Fd_2
Flanking STC for path Df_ 4 R_ Dfw Same as for Df_2
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1

73
77
77

- 10*LOG10(107-7.3 + 10" 7.7 + 10" 7.7 ) =

70

Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1

Combining 12 Flanking STC values

60

[ASTC due to Direct plus Flanking PathsEq. 4.1.1

Combining Direct STC with 12 Flanking STC values56
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Chapter 4: Lightweight Framed Walls and Floors

Summary for Section 4.3: Calculation Examplesfor CESFramed Constructions

The worked examplegt3-H1 to Fb and4.3-V1 to V2) illustratehe use of the Simplified Method fo
calallating the apparentsound transmissiorelass(ASTC) ratingsetween rooms in a building with
CFSramed floor and wall assembilies.

The examples show the performance five O aSa GAGK Gol NBE 3Jeé L
(Examplest.3-H1to H4and 4.3-V1) and fortwo cases with improvements in direct and/or flankir
transmission loss via specific paths dag¢he addition oftypical finish flooring.

For ahorizontal room paircomparing pairs of amples shows the effect ofchandng key details of

the wall/floor junctions:

1 Comparing Example H1 vs. Example H2 shows the change frord@\®TESTGS5 when a break]
is introduced in the gypsum concrete floor surface, for the case with joists perpendicular
loadbearing separating wall.

1 Comparing Example3-vs. Example H4 shows the even larger change from 2GTCASTG4
when a break is introduced in the gypsum concrete floor surface, for the case with floor
parallel to a nodoadbearing separating wall.

From these examples, it is clear that a dken the continuous gypsum concrete surface significa

reduces flanking transmission, which raises the ASTC rating from the unacceptable range to

which should satisfy a majority of occupants.

Adding laminate flooring to the bare floor surfa@@xample H5 vs. H1) only slightly increases
Flanking STC ratings for the floor paths, but as the floor paths limit the ASTC rating for t
configuration this small improvement is enough to raise the ASTC rating from 46 to 48, abo
minimum requrement of ASTC 47 in the 2015 edition of the National Building Code of Canada.

For a verticaroom pair, Example4.3-V1 shows that the sound transmitted through all 12 flanki
paths combined is slightly less than the sound transmitted via the separfbiogassembly (Tota
Flanking STC rating of 59 vs. Direct STC rating of 57). Hence, the ASTC rating of 55 is domina
STC rating of the separating floor. Adding finished flooring in Example V2 increases the Direct §
points to STG9, and he ASTC increases to 56.
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5. Buildings with Hybrid Construction
This chapter presents extended procedures to deal sétbeghat combire two types of construction

In each case the calculation procedures ofSO157121 can be applied to one or more of the
constructions, andthose valuescan becombined withtest results of flankingsound transmission
(measuredaccording to 1ISQ@0848) or directsound transmission througha separatingwall or floor
assemblymeasuredaccording to ASTM E90) to predibe apparent sound transmission loss and ASTC
rating between a pair of adjacent rooms
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Chapter 5: Buildings with Hybrid Consttion

5.1. Concrete Floors with Lightweight Framed Walls and Heavy Facades

Building constructions afoncrete floors combined with lightweight framed interior wall assemblies are
identified in 1ISA57121 as a special concern for which the standard approach moaygive accurate
results To ensure a reasonably conservative approach Ghiserecommendghe approachof AnnexC

of ISO157121 to the calculation procedure for thesgstems.

As noted in Annex C and Section 4.2.4 ofI1S1121, if a surface of one room is part of a larger heavy

structural element, and some of the bounding junctions are formed by Jigight steelframed or
wood-framedwall or floor assemblies, the reg@nse of the heavy element is influencadt only by the

elements in the room buby the response of the extended structure. This affects both concrete floors
(castin-place or precast) and other adjoining heavy elements such as concrete or masonry suypport
grftfta 6KAOK I NBE daRAJA RIS B sitdation theAeXcKalion SfAtieKldor bydl NIi A G A
airborne sound in one room can create nearly uniform vibration levels over the entire extended floor
surface.Similarly, for a heavy concrete or masg wall intersecting lightweight wall assemblid¢ise

vibration attenuation at the intersection is small, so the heavy wall responds over an extended surface
bounded by junctionsvith other heavy elements.

To obtain a conservative estimaté the in-situ losses Annex C of ISC67121 recommends a modified
approach to calculating the isitu loss of heavy extended floor or wall assemblies when evalutiteng
transmission at junctions with lightweight wallBhe Standard recommends calculating thesitu loss

both for the section of floor in one room, and for the extended floor area bounded by rigid junctions
with heavy elementsThe larger of these two losses should then be used in the loss calculations which
otherwise follow the same procedures shownQhapter 2 of thisGuide

In addition, there are a number of changes for dealing witlsiin estimates of direct transmission
through a lightweight wall assembly and flanking transmission at the intersection of lightweight wall
assembliesThese affect thecalculations at several stages.

To illustrate the resulting changes in the calculation process,Ghigle uses anExtended Scenario
which is presented in Figure 5.1, and has the following features:

1 The Extended Scenario comprises a floor area conditietarger than that of the Standard
Scenario, with lightweight partitions dividing the area into two pairs of adjacent rooms with a
corridor between.In Figure 5.1, the floor area would be the entire floor with an area of
approximately 96n°

1 Each pair badjacent rooms has the same dimensions as the Standard Scenario used elsewhere
in the Guide

1 At the perimeter are Junctions of the floor withthe facade walls above and beloin the case
of heavy concrete or masonry facade watlge junctions will e rigid junctions which means
firmly fastened so that vibration can readily be transmitted between assembilies.
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Figure 5.1 Extended Scenari

for the case with concretg

Horizontal structural floors and rigid

,7 Room Pair junctions with afacadewall at

the perimeter of the floor

Lightweight framed interiof

Lightweight walls divide the interior space

7/Steel studwalls  into two pairs of adjacen

rooms with a corridor between

Theroom pairs have the sam

dimensions as in the Standa

Scenario used elsewhere in tf

Guide The rooms above and

Facade walls below have the sam#oor plan.

The foor area for the horizonta|

pair is shaded blueThe foor

area for the vertical pair i
shadedpink.

N
~
3

\

Floor Area
of Vertical
Room Pair

For Examples 5.1.1t0 5.1.3, t
facade wall is of heavy conctee
= or masonry.For Examples 5.2
and 52.2, the facade wall is
much Ighter glasscurtain wall.

Floor Plan
(top view)

Calculation Steps for Horizontal Pair of Rooms with a Heavy Facade Wall of Concrete or
Concrete Masonry:

1. Forthe direct soundtransmission through the separating assembly of 4madbearingwood or
steel studs, the calculatioprocess is simple, becautiee high internal lossesf the wallmask any
effect due to edge losses. Thesitu direct transmission losgs equal to the laboratorfransmission
loss and the equivalent absorption length for subsequent junction calculatistaken as equal to
the partition area(see Section 4.2.2 of ISIB7121).

2. Thelightweight framed wallsin these examples couldse either loadbearing or nothoadbearing
studs.Normally, the wallswould use nodoadbearing studs, but the same calcutatican be used in
either case.The top and bottom tracks of the wall framing are mechanically attached to the
concrete floor/ceiling assemblies above and below. For-loadbearing steel studs, it is common
practice to use a nested pair of tracks at the wf the wall assembly, with the studs attached to the
lower member of the pairThe attachmentmay also include a fire stod.hese variations could
reducethe floor/wall and ceiling/wallflankingsoundtransmission slightly (i.e. gixgehigher Flanking
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STvaluey, but the calculations here ignore this effect because the rather weak coupling from the
concrete floor/ceiling to thdightweight framedwalls results in Flanking STC values of 80 or higher
for these paths even for loadbearing studs, so they haegligible effect on the overall ASTaZing.
However, the wall/walflankingsoundtransmissionpaths may be affected by differences between
loadbearing or nofloadbearing studs

3. For flankingsound transmissionat the crosgunctions of the concrete flao assembly with
lightweightwood-framed orsteelframed separating walls (Junctions 1 anih 3he examples in this
chapten the calculation steps are unchanged from those in Chapter 2, excepthbatibration
reduction indexvalues are calculated accoiry to Eq. E.7 of 1SI57121, and the losses for the
concrete slab are calculated differentiy-situ edge losasfor the concrete floor or wall assemblies
are calculated for the junctions at the perimeter of the extended surfatere it connects withhe
heavyweight fagade, using Equations C.1 and CAhoéxC of ISA57121 and the K values from
Annex E of IS@67121. This controls the calculated total losstorsfor the concrete floor surfaces
in each room, and hencine in-situ soundtransmis$on lossand junction attenuatiorvalues (The
o £ Odzf SR t2aa @l tdzSa FNB IAGSYy Ay a! O02dzadA Ol f
of the workedexamples.)

4. For flankingsound transmissioat the Tjunction with the concreteéblock perimeter vall (Junctior2
in the examples in this chaptgrthe calculation steps are unchanged from the discussion in
Chapter2 except that the irsitu edge loss is calculated for the junctions at the perimeter of the
extended surface area for the concrete blockfates. This change affedtse calculated los$actors
for the concrete block flanking surfaces in each room, and hence tkiuitransmission losand
junction attenuationvalues

5. For flankingsound transmissiorat the Fjunction of the steel stud sepating wall with thenon-
loadbearingsteel stud corridor wall, the calculation uses values of flaekingtransmission loss
determined by measurements according to IBI848, as explained in Chapter 4.

6. The Direct TL and Flanking TL values are combindelsasbedn Section 1.4 of thi§uide

Calculation Steps for Vertical Pair of Rooms with a Heavy Facade Wall of Concrete or
Concrete Masonry:

1. For the separating concrete floor assembly, the calculation steps are unchanged from the discussion
in Chapter2 except that the irsitu edge loss is calculated for the junctions at the perimeter of the
extended surface areahere it connects with the heavyweight fagade using Equations C.1 and C.2
of Annex C of ISO 15712and the K values from Annex E of 1I96712-1. This change affects the
calculated total loss, and hence theditu transmission losand the insitu attenuationat junctions
with flanking walls at the four edges of the room.

2. For flankingsoundtransmission at the crogsinctions with thelightweight framedwall assemblies
(Junctionsl and 4in the examples in this chaptgrthe calculation process is simpldihe insitu
transmission loss ofhe wall is equal tothe laboratory transmission lossand the equivalent
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absorption length for subsequeiinction calculations is taken as numerically equal to the partition
area as required in Section 4.2.2 of ISO 15F.IPhe K values are calculated using the appropriate
mass ratios in equation E.7 in Annex E of ISO 127T8e final stages of determing theflanking
transmission los®llow the process presented in Chapter 2.

3. For flanking sound transmission at the -Junction with the concreteblock perimeter wall
(Junction and 3in the examples in this chapterthe calculation steps are unchangiedm those
in Chapter 2 except that the 4situ edge los®f the concrete block perimeter wal calculated for
the junctions at the perimeter of the extended surface afsae Annex C of I1ISTH7121). This
change affects the calculated total loss for ttwncrete block surfaces in each room, and hence the
in-situ transmission losdor the masonry surfaces and thesulting junction attenuation. (The
o £ Odzf SR t2aa @lItdzSa FNB IAGSYy Ay a! O02dzad A Ol f
of the workedexample.)

4. The Direct TL and Flanking TL values are combingesasbedn Section 1.4 of tis Guide
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EXAMPLE 5.1.1: DETAILED METHOD lllustration for this case

1 Rooms side-by-side, EXTENDED SCENARIO
1 Concrete floors and heavy concrete or masonry facade with
lightweight steel stud internal walls

Separating framed wall assembly with:

1 One row of loadbearing 152 mm steel studs® of 1.37 mm thick steel,
spaced 600 mm o.c., with absorptive material® filling the cavities
between studs

1 2 layers of 16 mm fire-rated gypsum board” attached directly to one
side and supported on resilient metal channels’ on the other side

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass 345 kg/m2 (e.g. normal weight concrete
with thickness of 150 mm) with no topping or flooring
1 Rigid cross-junction with steel-framed”® separating wall assembly

Junction 2: Separating wall / abutting perimeter side wall with:

1 Abutting side wall of 190 mm hollow concrete block masonry
constructed using normal weight units not less than 53% solid, and
with mass per area of 238 kg/m? , with no lining

Junction 3: Top Junction (separating wall / ceiling) with:
1 Concrete ceiling slab with mass 345 kg/m? (e.g. normal weight | Junction of steel stud separating wall
concrete with thickness of 150 mm) with no ceiling lining with 150 mm thick concrete floor and
1 Cross-junction with steel stud® separating wall assembly ceiling.
(Side view of Junctions 1 and 3)

Junction 4: Separating wall / abutting corridor wall with:

1 Abutting corridor wall with non-loadbearing 90 mm steel studs® of
0.46 mm thick steel, with two layers of fire-rated gypsum board on
each side, mounted on resilient metal channels’ in one room

1 T-junction with steel stud® separating wall

Acoustical Parameters:

For Separating Assembly:
A Y G SNY I f domigaat Zsame logs Xor l&boratory and in-situ, See 4.2.2)
mass (kg/m2) 56.8 f ¢ =2500
For Flanking Corridor Wall: Parameters are the same except mass = 46 k

For Flanking Elements F and f at Junction 1 & 3 (Extended concrete floor / cei | Junction of separating wall with flanking

AYGSNYFfoo®aas ' YA I c L=3500 facade wall, of 190 mm concrete block.
mass (kg/m?2) 345 f c=124 (Plan view of Junction 2)
| Reference K Ff K Fd K. dF 1 fhy = |
X-Junction 1 or 3ISO 15712-1, Eq. 23 & E.7-3.0 17.8 17.8 (ignore) C=
T-Junction 2 1ISO 15712-1, Eq. 23 & E.43.0 16.2 16.2 6.57 D I] d
¢c20Ff f A%0815712-1PEH2Qi1-C.3 0.052 (at 500 Hz) ~N 2 /
F4 o= | f4
Similarly, for Flanking Elements F and f at Junction 2 (Extended masonry fage } 54 |] f
AYGSNY I fom®2aasz ' ¢gA T c L=3500 s
mass (kg/m?) 238 f c=98 {
l Reference K Ff K Fd KdF 1 fhq
T- (above,below)ISO 15712-1, Eq. 23 &£ E.48.1 5.8 4.7 Junction of separating wall with flanking
comer edges|SO 15712-1, Eq. 23 & E.9 -2.0 corridor wall framed with steel studs.
¢c2al f f 2 aSDAS71241{ER.ICAC.3 0.090 (at 500 Hz) (Plan view of Junction 4)

(For the notes in this table pleasee the correspondingndnoteson page 194.)
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[1SO Symbol Reference 125 250 630 1250 2500 5000 STC or AST
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-337, CFS-S152-W33 37 51 56 63 57 64 58
Leakage or Airborne Flanking Sealed & Blocked 0 0 0 0 0 0
Direct TL in-situ R_D,situ 4.2.2: Equal to lab. TL 37 51 56 63 57 64 58
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 orf1 R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.176 0.122 0.084 0.057 0.038 0.025
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 440 46.8 54.7 63.6 71.8 79.9 58
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 440 46.8 54.7 63.6 71.8 79.9 58
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,silISO 15712-1, Eq. 21, 22 31 32 33 35 38 4.1
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eqg. 21, 22 20.9 219 23.0 24.0 25.2 26.3
Velocity Level Difference for Df D_v,Df_1,si1SO 15712-1, Eg. 21, 22 209 21.9 23.0 240 25.2 26.3
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Junction 1: Flanking STC for all paths -10*LOG10(107-5.9 + 10M- 8 + 10M-8) = 59
Junction 2: Separating Wall/Wall
Sound Transmission Loss, F2 or f2 R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side NR_f2  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.1050.072 0.049 0.032 0.021 0.013
TL in-situ for F2 R_F2,situ ISO 15712-1, Eqg. 19 40.7 435 494 549 62.2 66.9 54
TL in-situ for f2 R_f2,situ ISO 15712-1, Eq. 19 40.7 43.5 494 549 62.2 66.9 54
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 54 55 57 60 6.3 6.8
Velocity Level Difference for Fd D_v,Fd_2,siISO 15712-1, Eq. 21, 22 21.9 229 24.0 252 26.3 27.6
Velocity Level Difference for Df D_v,Df_2,si1SO 15712-1, Eqg. 21, 22 219 229 24.0 25.2 26.3 27.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff 1SO 15712-1, Eq. 25a 47 50 56 62 70 75 61
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 61 71 77 85 86 90 81
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 61 71 77 85 86 90 81
Junction 2: Flanking STC for all paths -10*LOG10(107-6.1 + 10"- 8.1 + 10"-8.1) = 61
Junction 3: Separating Wall/Ceiling
All input values the same as for Junction 1
Flanking TL for Path Ff_3 R_Ff 1SO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_3 R_Fd 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_3 R_Df 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Junction 3: Flanking STC for all paths 59
Junction 4: Separating Wall/Wall
Flanking Transmission Loss - Measured
Flanking TL for Path Ff_4 R_Ff RR-337, CFS-WW-LB152-01 63 79 85 90 78 90 82
Flanking TL for Path Fd_4 R_Fd RR-337, CFS-WW-LB152-01 67 75 85 90 78 90 82
Flanking TL for Path Df_4 R_Df RR-337, CFS-WW-LB152-01 65 68 77 81 72 83 76
Junction 4: Flanking STC for all paths -10*LOG10(10"-8.2 + 10"- 8.2 + 10"- 7.6 ) = 74
Total Flanking (for all 4 junctions) 55
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 35 43 50 57 56 63] 53 |
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EXAMPLE 5.1.2: DETAILED METHOD

1 Rooms side-by-side, EXTENDED SCENARIO

1 Concrete floors and heavy concrete or masonry facade with
lightweight steel stud internal walls
(Same structure as 5.1.1 with linings improved)

Separating framed wall assembly with:
1 One row of loadbearing 152 mm steel studs® of 1.37 mm thick steel,
spaced 600 mm o.c., with absorptive material®in the cavities
1 2 layers of 16 mm fire-rated gypsum board* attached directly to one
side and supported on resilient metal channels’ on the other side

Junction 1: Bottom Junction (separating wall / floor) with:
1 Concrete floor with mass 345 kg/m2 (e.g. normal weight concrete with
thickness of 150 mm) with no topping or flooring
1 Cross-junction with steel-framed® separating wall assembly

Junction 2: Separating wall / abutting perimeter side wall with:

1 Abutting side wall of 190 mm hollow concrete block masonry
constructed using normal weight units not less than 53% solid, and
with mass per area of 238 kg/m?

1 Lining of 16 mm fire-rated gypsum board® on 65 mm steel studs
spaced 600 mm o.c., with no absorptive material®in cavities

Junction 3: Top Junction (separating wall / ceiling) with:

1 Concrete ceiling slab with mass 345 kg/m® (e.g. normal weight
concrete with thickness of 150 mm)

1 Ceiling lining below of 13 mm gypsum board* fastened to hat-channels
supported on cross-channels hung on wires, cavity of 150 mm
between concrete and ceiling, with 150 mm absorptive material®

1 Cross-junction with steel-framed® separating wall assembly

Junction 4: Separating wall / abutting corridor wall with:

1 Abutting corridor wall with non-loadbearing 90 mm steel studs® of
0.46 mm thick steel, with two layers of fire-rated gypsum board on
each side, mounted on resilient metal channels’ in one room

1 Rigid T-junction with steel stud® separating wall

Acoustical Parameters:
For separating assembly:
Ay G SNY I t domiBaatZsame logsXor l&boratory and in-situ, See 4.2.2)
mass (kg/m?) 56.8 f_c=2500
For Flanking Corridor Walll: Parameters are the same except mass = 46 k

For flanking elements F and f at Junction 1 & 3 (Extended Concrete floor and ce

AYGSNYI f0.00@2a4&zx YA T c L=3500
mass (kg/m2) 345 f c=124
Reference KFf KFd KdF 1 thyy
X-Junction 1 or 3ISO 15712-1, Eq. 23 & E.7-3.0 17.8 17.8 (ignore)
T-Junction 2 ISO 15712-1, Eq. 23 & E.4-3.0 16.2 16.2 6.57

¢201 f f 2%015712-1PEy2Qi1-C.3 0.052 (at 500 Hz)
Similarly, for flanking elements F and f at Junction 2 (Extended masonry fagade
AYGSNYy!Il tol2aas ' ¢gA I c_L=3500
mass (kg/m?) 238 f c=98
| Reference KFf KFd KdF 1 fhyy
T- (above,below)ISO 15712-1, Eq. 23 & E.48.1 5.8 473
corner edges|SO 15712-1, Eq. 23 & E.9 -2.0 ’

¢c2iFf f 2aASDIA571241(iER.CAC.3 0.090 (at 500 Hz)

lllustration for this case

Cross-junctions of steel stud separating
wall with 150 mm thick concrete floor
and ceiling.

(Side view of Junctions 1 and 3)
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Junction of separating wall with flanking
facade wall, of 190 mm concrete block.
(Plan view of Junction 2)
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Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)

(For the notes in this table pleaseesthe correspondingndnoteson page 194.)
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Chapter 5: Buildings with Hybrid Construction

[1SO Symbol Reference 125 250 630 1250 2500 5000 STC or AS{
Separating Partition
Sound Transmission Loss (TL) R_D,lab RR-337, CFS-S152-W33 37 51 56 63 57 64 58
Leakage or Airborne Flanking Sealed & Blocked 0 0 0 0 0 0
Direct TL in-situ R_D,situ 4.2.2: Equal to lab. TL 37 51 56 63 57 64 58
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 orf1 R_F1,lab RR-334, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab RR-334, Measured T_s for CON150 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side NR_F1 Nolining 0 0 0 0 0 0
Change by Lining on receive side NR_f1  No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ 1SO 15712-1, Eq. C.1-C.3 0.176 0.122 0.084 0.057 0.038 0.025
TL in-situ for F1 R_F1,situ ISO 15712-1, Eq. 19 44.0 46.8 54.7 63.6 71.8 79.9 58
TL in-situ for f1 R_f1,situ ISO 15712-1, Eq. 19 440 46.8 54.7 63.6 71.8 79.9 58
Junction J1 - Coupling
Velocity Level Difference for Ff D_v,Ff_1,sitISO 15712-1, Eq. 21, 22 31 32 33 35 38 41
Velocity Level Difference for Fd D_v,Fd_1,silSO 15712-1, Eg. 21, 22 209 21.9 23.0 240 25.2 26.3
Velocity Level Difference for Df D_v,Df 1,si1SO 15712-1, Eq. 21, 22 20.9 219 23.0 240 25.2 26.3
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff 1SO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_1 R_Fd 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_1 R_Df 1SO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Junction 1: Flanking STC for all paths -10*LOG10(107-5.9 + 10"-8 + 10" 8) = 59
Junction 2: Separating Wall/Wall
Flanking Element F2 and f2: Input Data
Sound Transmission Loss, F2 or f2  R_F2,lab RR-334, Mean-BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time T_s,lab RR-334, RT-Mean-BLK190(NW) 0.394 0.2550.168 0.101 0.056 0.041
Change by Lining on source side NR_F2 wwmoonX npe¢[mnm. [ YMcpnd4b28 mdaz 15 { X3p ylb mo
Change by Lining on receive side PR f2 wwmooni pe¢[mn. [ YMpPpndb28 nmda > 15 { X3p yib mo
Structural Reverb. Time in-situ T_s,situ I1SO 15712-1, Eq. C.1-C.3 0.1050.072 0.049 0.032 0.021 0.013
TL in-situ for F2 R_F2,situ ISO 15712-1, Eq. 19 40.7 435 494 549 62.2 66.9 54
TL in-situ for f2 R_f2,situ 1SO 15712-1, Eq. 19 40.7 435 49.4 549 62.2 66.9 54
Junction J2 - Coupling
Velocity Level Difference for Ff D_v,Ff_2,silISO 15712-1, Eq. 21, 22 54 55 57 6.0 63 6.8
Velocity Level Difference for Fd D_v,Fd_2,silSO 15712-1, Eq. 21, 22 21.9 229 24.0 252 26.3 27.6
Velocity Level Difference for Df D_v,Df_2,siISO 15712-1, Eq. 21, 22 21.9 229 240 25.2 26.3 27.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff  1SO 15712-1, Eq. 25a 39 66 84 90 90 90 63
Flanking TL for Path Fd_2 R_Fd 1SO 15712-1, Eq. 25a 57 79 90 90 90 90 81
Flanking TL for Path Df_2 R_Df 1SO 15712-1, Eq. 25a 57 79 90 90 90 90 81
Junction 2: Flanking STC for all paths -10*LOG10(107-6.3 + 10"- 8.1 + 10"-8.1) = 63
Junction 3: Separating Wall/Ceiling
All values the same as for Junction 1, except linings
Change by Lining on source side NR_F3 wwmoonZXZ np¢[n/ hbmpn&/ 04 24 24 22 19
Change by Lining on receive side NR_f3 wwmoonX p¢[m/ hbmpn&/ 2 24 24 22 19
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_3 R_Ff  1SO 15712-1, Eq. 25a 61 90 90 90 90 90 85
Flanking TL for Path Fd_3 R_Fd 1SO 15712-1, Eq. 25a 68 90 90 90 90 90 89
Flanking TL for Path Df_3 R_Df 1SO 15712-1, Eq. 25a 68 90 90 90 90 90 89
Junction 3: Flanking STC for all paths 82
Junction 4: Separating Wall/Wall
Flanking Transmission Loss - Measured
Flanking TL for Path Ff_4 R_Ff RR-337, CFS-WW-LB152-01 63 79 85 90 78 90 82
Flanking TL for Path Fd_4 R_Fd RR-337, CFS-WW-LB152-01 67 75 85 90 78 90 82
Flanking TL for Path Df_4 R_Df RR-337, CFS-WW-LB152-01 65 68 77 81 72 83 76
Junction 4: Flanking STC for all paths -10*LOG10(107-8.2 + 10"- 8.2 + 10"- 7.6 ) = 74
Total Flanking (for all 4 junctions) 58
[ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 34 46 53 61 57 64] 55 |
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EXAMPLE 5.1.3: DETAILED METHOD lllustration for this case

1 Rooms one-above-the-other, EXTENDED SCENARIO
1 Concrete separating floor and heavy concrete or masonry
facade with lightweight steel stud internal flanking walls

Separating floor/ceiling assembly with:

1 Concrete floor with mass 345 kg/m2 (e.g. normal weight concrete
with thickness of 150 mm) with no topping / flooring on top, or ceiling
lining below

SO

Junction 1: Cross-junction of separating floor / flanking walls with:

1 Walls above and below the floor have one row of loadbearing
152 mm steel studs® of 1.37 mm thick steel, spaced 600 mm o.c.,
with absorptive material3filling the cavities between studs

1 2 layers of 16 mm fire-rated gypsum board” attached directly to one
side and supported on resilient metal channels’ on the other side
(total weight per unit area of 56.8 kg/m?)

Junction 2 and 3: T-Junction of separating floor / flanking wall with:
1 Rigid mortared T-junctions with perimeter concrete block facade wall
assemblies Cross-junction of separating floor of 150
1 Wall above and below floor of one wythe of 190 mm hollow concrete | mm thick concrete with steel stud wall
block masonry constructed using normal weight units not less than | ity 152 mm LB or 90 mm NLB studs.
53% solid, and with mass per area of 238 kg/m? , with no lining

SEBOEY

(Side view of Junctions 1 or 4)

Junction 4: Junction of separating floor / corridor wall with:

1 Non-loadbearing 90 mm steel studs® of 0.46 mm thick steel, with two
layers of fire-rated gypsum board attached directly to one side and
supported on resilient metal channels’ on the other side (total weight
per unit area of 46 kg/m?)

Acoustical Parameters:

T-Junction of separating floor of 150
mm thick concrete floor with 190 mm
concrete block wall.

(Side view of Junction 2 and 3)

(For the notes in this table please see the correspondimdnoteson page 194.)
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