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Guide to Calculating Airborne Sound 

Transmission in Buildings  
 

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 complete system. Standardized procedures for calculating the overall transmission, combined with 

standardized measurements to characterize sub-assemblies, provide much better prediction of sound 

transmission between adjacent indoor spaces. The International Organization for Standardization (ISO) 

has published a calculation method, ISO 15712-1 (now replaced by ISO 12354-1) that uses laboratory 

test data for sub-assemblies such as walls and floors as inputs for a detailed procedure to calculate the 

expected sound transmission 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 

ς incompatibility with the ASTM standards used by our construction industry, and low accuracy of its 

predictions for lightweight wood or steel frame construction. To bypass limitations of ISO 15712-1, this 

Guide explains how to merge ASTM and ISO test data in the ISO calculation procedure, and provides 

recommendations for applying extended measurement and calculation procedures for specific common 

types of construction. This Guide was developed in a project established by the National Research 

Council Canada to support the transition of construction industry practice to using the apparent sound 

transmission class (ASTC) rating for noise protection objectives in the 2015 edition of the National 

Building Code of Canada (NBCC). However, the potential range of application goes beyond the minimum 

requirements of the NBCC ς the Guide also facilitates design to provide enhanced sound insulation, and 

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 this Guide, namely NRC Research Reports RR-333 to 

RR-337. Furthermore, the calculation procedure outlined and illustrated in this Guide is also used by the 

software web application soundPATHS, which is available for free on the website of the National 

Research Council Canada (see the references in Section 7 of this Guide for access details). 

Although it is not repeated at every step of this Guide, it should be understood that some variation in 

sound insulation is to be expected in practice due to changes in the specific design details, quality of 

ǿƻǊƪƳŀƴǎƘƛǇΣ ǎǳōǎǘƛǘǳǘƛƻƴ ƻŦ άƎŜƴŜǊƛŎ ŜǉǳƛǾŀƭŜƴǘǎέ, or simply rebuilding the construction. It would be 

prudent to allow a margin of error of 2-3 ASTC points to ensure that a design will satisfy a specific 

requirement.  

Despite this caveat, the authors believe that methods and results shown here do provide a good 

estimate of the apparent sound insulation for the types of constructions presented. 
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Changes in the Fourth  Edition  

This fourth edition supersedes the first, second, and third editions of the NRC Research Report RR-331, 

which were published in October 2013, April 2016, and September 2017, respectively. 

Changes in the fourth edition include: 

¶ Reorganization of Chapter 1 and consolidation of descriptions for worked examples 

¶ Update of the worked examples with hollow concrete block masonry walls and precast concrete 

floors in Chapters 2 and 5, based on two new NRC Research Reports: 

o 2nd edition of RR-оопΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ /ƻƴŎǊŜǘŜ .ƭƻŎƪ .ǳƛƭŘƛƴƎǎέ, and  

o 1st edition of RR-оооΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ tǊŜŎŀǎǘ /ƻƴŎǊŜǘŜ .ǳƛƭŘƛƴƎǎέ 

¶ Update of the worked examples for wood-framed constructions in Section 4.2, based on the 

new NRC Research Report RR-оосΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ ²ƻƻŘ-CǊŀƳŜŘ .ǳƛƭŘƛƴƎǎέ 

¶ Update of the specimen descriptions in the worked examples for CFS-framed constructions in 

Section 4.3 

¶ New appendix on ASTC calculations involving composite assemblies, e.g. walls with doors 

¶ Various editorial updates and corrections 
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1. Sound Transmission via Many Paths  

The simplest approach to sound transmission between adjacent rooms in buildings considers only the 

sound transmission through the separating wall or floor. This perspective has been entrenched in North 

American building codes, which for many decades have considered only the ratings for the separating 

assembly: sound transmission class (STC) or field sound transmission class (FSTC) for airborne sources 

and impact insulation class (IIC) for footstep noise.  

Implicit in this approach (illustrated in Figure 1.1) is the simplistic assumption that sound is transmitted 

only through the obvious separating assembly ς the separating wall assembly when the rooms are side-

by-side, or the floor/ceiling assembly when rooms are one-above-the-other. Under this approach, 

inadequate sound insulation 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 

assembly. Unfortunately, this paradigm is still common among designers and builders in North America. 

 

 

Figure 1.1: The drawings in Figure 1.1 and 1.2 show 

a cross-section through a building with two adjacent 

rooms. Part of the sound from an airborne source in 

one unit (represented by red loudspeaker in the 

drawings, which could include anything from a home 

theatre to people talking loudly) is transmitted to 

the adjacent unit. The historic approach, illustrated 

in Figure 1.1, considers only the direct sound 

transmission through the separating assembly.  

Figure 1.2: In reality, there are many paths for 

sound transmission between adjacent rooms, 

including both direct transmission through the 

separating assembly and indirect structure-borne 

paths, a few of which are indicated here. (See 

Section 1.4 for more detail.) The structure-borne 

paths usually significantly affect the overall 

sound transmission. 

In reality, the technical issue is more complex, as illustrated in Figure 1.2. There is direct transmission of 

sound through the separating assembly, but that is only part of the story of how sound is transmitted 

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 response. Some of this vibrational energy is 

transmitted as structure-borne sound across 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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These surfaces in the receiving room then radiate part of the vibrational energy as airborne sound. The 

sound transmission by these paths is called flanking sound transmission. 

Occupants of the adjacent room hear the combination of radiated sounds due to direct transmission 

through the separating assembly plus sound due to structure-borne 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 that in reality, the sound insulation between 

adjacent rooms is always worse than the sound insulation provided by just the separating assembly. The 

importance of including all of the transmission paths has long been recognized in principle and the 

fundamental science was largely explained decades ago, by Cremer et al [10].  Although the 

measurement of the ASTC rating in a building according to the standard, ASTM E336 is quite 

straightforward, predicting the ASTC rating of a building is more complex. The challenge has been to 

reduce the complicated calculation of the sound transmission by multiple paths into manageable 

engineering that yields trustworthy quantitative estimates and to standardize that process to facilitate 

its inclusion in a regulatory framework.   

For design or regulation, a standardized framework for estimating the overall sound transmission has 

been developed and has been in use to support performance-based European code systems. In 2005, 

the International Organization for Standardization (ISO) published a calculation method, ISO 15712-1, 

ά.ǳƛƭŘƛƴƎ ŀŎƻǳǎǘƛcs τ Estimation of acoustic performance of buildings from the performance of 

elements τ tŀǊǘ мΥ !ƛǊōƻǊƴŜ ǎƻǳƴŘ ƛƴǎǳƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǊƻƻƳǎέ [8]. This standard is one part of a series 

ƻŦ ǎǘŀƴŘŀǊŘǎΥ tŀǊǘ н ŘŜŀƭǎ ǿƛǘƘ άƛmpact sound insulation between roomsέΣ tŀǊǘ о ŘŜŀƭǎ ǿƛǘƘ άŀƛǊōƻǊƴŜ 

ǎƻǳƴŘ ƛƴǎǳƭŀǘƛƻƴ ŀƎŀƛƴǎǘ ƻǳǘŘƻƻǊ ǎƻǳƴŘέΣ ŀƴŘ tŀǊǘ п ŘŜŀƭǎ ǿƛǘƘ άǘransmission of indoor sound to the 

ƻǳǘǎƛŘŜέΦ Lƴ нлмтΣ ǘƘŜ ŦƻǳǊ ǇŀǊǘǎ ƻŦ L{h 15712 were replaced by the corresponding parts of 

ISO 12354 [9]. This Guide continues to reference ISO 15712, for the reasons discussed in Section 1.1. 

ISO 15712-1 outlines a procedure for estimating the apparent sound insulation from the performance of 

elements, but there are two significant impediments to applying its methods in a North American 

context:  

¶ ISO 15712-1 provides reliable estimates for some types of construction, but not for the 

lightweight framed construction widely used for buildings in North America. 

¶ ISO standards for building acoustics have many differences from the ASTM standards used by the 

construction industry in North America ς 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 limitations, both 

explaining how to merge ASTM and ISO test data and procedures, and providing recommendations for 

adapting the calculation procedures for common types of construction. 
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1.1. Predicting Sound Transmission for Common Types of Construction   

As noted above, ISO 15712-1 provides reliable estimates for buildings with concrete floors and walls of 

concrete or masonry, but it is less accurate for other common types of construction, especially for 

lightweight wood-frame and steel-frame constructions. ISO 15712-1 has other limitations, too. For 

example, in several places the Standard identifies situations where the detailed calculation is not 

appropriate, but does not provide specific guidance on how to deal with such cases. Many of these 

limitations can be overcome by using data from laboratory testing according to the ISO 10848 series of 

standards [7]. The four parts of ISO 10848 were developed to deal with measuring flanking sound 

transmission for various combinations of construction types and junctions.  

The 2015 edition of the National Building Code of Canada (NBCC) deals with these constraints by 

specifying suitable procedures and test data to deal with calculating the ASTC rating for different types 

of construction, with direct references to ISO 15712-1 and the ISO 10848 series.  

In 2017, the 4 parts of ISO 15712 were replaced by the corresponding parts of ISO 12354. The 

procedures in ISO 12354-1 are equivalent to those of ISO 15712-1, and resolve most of the concerns 

identified in the preceding paragraphs. At the time of preparing this Guide, the NBCC has not been 

updated to replace references to ISO 15712-1 with the corresponding links to the new ISO 12354-1. For 

consistency with the NBCC, this Guide outlines the steps of the standardized calculation procedures with 

references to ISO 15712-1. Referencing ISO 12354-1 instead would have negligible impact on the 

contents of this Guide other than the different number of the referenced standard. 

 

Following the approach in the 2015 NBCC, and to provide more guidance to users on how to use the 

calculation procedure, this Guide presents an approach suited to each type of construction:  

¶ For types of construction where the calculation procedure of ISO 15712-1 is accurate, the Guide 

outlines the steps of the standardized calculation process. The Guide does not reproduce the 

equations of ISO 15712-1, but it does indicate which equations apply in each context;  

¶ For types of construction where the calculation procedure of ISO 15712-1 is not so accurate, the 

Guide presents an alternative approach. This is based on experimental data obtained using the 

ISO 10848 series of standards for laboratory measurement of flanking sound transmission. It 

combines the sound power due to direct and flanking sound transmission in the same way as 

ISO 15712-1, as described in Section 1.4 of this Guide.  

Each type of construction is presented in a separate chapter of this Guide, as follows: 

¶ Concrete and masonry structures in Chapter 2 

¶ Cross-laminated timber (CLT) structures in Chapter 3 

¶ Lightweight wood-framed and steel-framed structures in Chapter 4 

¶ Hybrid structures integrating different types of construction in Chapter 5  
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1.2. Applying the Concepts of ISO Standards in an ASTM Environment  

Although the building acoustics standards developed by ASTM are very similar in concept to the 

corresponding ISO 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 recognizes the contribution of flanking to apparent sound transmission, 

there is neither an ASTM standard for measuring the structure-borne flanking sound transmission that 

often dominates sound transmission between rooms, nor an ASTM counterpart of ISO 15712-1 for 

predicting the combination of direct and flanking sound transmission. In the absence of suitable ASTM 

standards, this Guide uses the procedures of ISO 15712-1 and data from the complementary ISO 10848 

series for some constructions, but connects this ISO 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 terminology are presented in Table 1.1.  

ISO Designation Description ASTM Counterpart 

ISO 10140 Parts 1 and 2 

 (formerly ISO 140-3) 

Laboratory measurement of airborne 

sound transmission through a wall or floor 

ASTM E90 

sound reduction index, R  

(ISO 10140-2) 

Fraction of sound power transmitted (in 

dB) at each frequency, in laboratory test 

sound transmission loss, 

TL    (ASTM E90) 

weighted sound reduction 

index, Rw  (ISO 717-1) 

Single-number rating determined from R 

or TL values in standard frequency bands 

sound transmission class, 

 STC   (ASTM E413) 

apparent sound reduction 

ƛƴŘŜȄΣ wΩ όL{h 16283-1) 

Fraction of sound power transmitted (in 

dB) at each frequency, including all paths 

in a building 

apparent sound 

transmission loss, ATL    

(ASTM E336) 

weighted apparent sound 

ǊŜŘǳŎǘƛƻƴ ƛƴŘŜȄΣ wΩw   

(ISO 717-1) 

Single-number ǊŀǘƛƴƎ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ wΩ 

or ATL values in standard frequency bands 

apparent sound 

transmission class, ASTC 

(ASTM E413) 

Table 1.1: Standards and terms used in ISO 15712-1 for which ASTM has close counterparts  

bƻǘŜ ǘƘŀǘ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ άŎƻǳƴǘŜǊǇŀǊǘέ ŘƻŜǎ ƴƻǘ ƛƳǇƭȅ ǘƘŀǘ ǘƘŜ !{¢a ŀƴŘ L{h ǎǘŀƴŘŀǊŘǎ ƻǊ ǘŜǊƳǎ ŀǊŜ 

exactly equivalent. For example, the descriptors RW ŀƴŘ {¢/ ŀǊŜ ƴƻǘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜΦ bŜƛǘƘŜǊ ŀǊŜ wΩW 

and ASTC because of systematic differences in the calculation procedures. However, the laboratory test 

used to measure airborne sound transmission through wall or floor assemblies ς ASTM E90 and its 

counterpart ISO 10140-2 ς are based on essentially the same procedure, with minor variants in facility 

ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƳŜŀǎǳǊŜŘ ǉǳŀƴǘƛǘƛŜǎ άǎƻǳƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƻǎǎέ ŦǊƻƳ ǘƘŜ !{¢a 9фл ǘŜǎǘ 

ŀƴŘ άǎƻǳƴŘ ǊŜŘǳŎǘƛƻƴ ƛƴŘŜȄέ ŦǊƻƳ ǘƘŜ L{h ǎǘŀƴŘŀǊŘ ŀǊŜ ǎǳŦŦƛŎƛŜƴǘƭȅ ǎƛƳƛƭŀǊ ǎƻ ǘƘŀǘ Řŀǘŀ ŦǊƻƳ !{¢a 9фл 
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tests can be used in place of data from ISO 10140-2 tests in the calculations of ISO 15712-1 to obtain a 

sensible answer. Similarly, the simplified calculation of ISO 15712-1 may be performed using STC ratings 

ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ !{¢/ ǊŀǘƛƴƎΦ ¢ƘŜ ŎƭƻǎŜ ǇŀǊŀƭƭŜƭ ōŜǘǿŜŜƴ άǎƻǳƴŘ ǊŜŘǳŎǘƛƻƴ ƛƴŘŜȄέ ŀƴŘ άǎƻǳƴŘ ǘǊŀƴǎƳƛǎǎƛon 

ƭƻǎǎέ ŀƭǎƻ ƳŜŀƴǎ ǘƘŀǘ ǊŜǎǳƭǘǎ ŦǊƻƳ L{h мртмн-м ŎŀƭŎǳƭŀǘƛƻƴǎ όƴƻǊƳŀƭƭȅ ŜȄǇǊŜǎǎŜŘ ŀǎ wΩ ǾŀƭǳŜǎύ Ŏŀƴ 

confidently be treated as calculated apparent sound transmission loss (ATL) values and then used in the 

procedure of ASTM E413 to calculate the ASTC rating, which is the objective for designers or regulators 

in the North American context. 

For purposes of this Guide, a glossary of new terms with counterparts in ISO 15712-1 (using terminology 

consistent with measures used in ASTM standards) and of other key terms from pertinent ISO standards 

such as ISO 15712-1 and ISO 10848 is presented in Table 1.2.  

In addition, several scientific terms used in ISO 15712-1 at various stages of the calculation have been 

used without change. These include: radiation efficiency, velocity level difference, internal loss factor, 

total loss factor, equivalent absorption length, and transmission factor. They are described in the 

glossary in Annex A of ISO 15712-1. 
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Terms used in this Guide Description 

Structural reverberation 

time (TS) 

Structural reverberation time is a measure indicating the rate of decay of 

vibration energy in an element and can apply either to a laboratory wall or 

floor assembly, or to a wall or floor assembly in-situ in a building. 

Sound transmission loss 

in-situ (TLsitu) 

Sound transmission loss in-situ is the counterpart of sound reduction index 

in-situ (Rsitu) described in ISO 15712-1 as "the sound reduction index of an 

element in the actual field situation".  

Change in sound 

ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƻǎǎ όɲ¢[ύ 

Change in sound transmission loss is the difference in sound transmission 

loss due to a lining applied on one side of a wall or floor assembly when 

measured according to ASTM E90, compared with the sound transmission 

loss of the same assembly without a lining. 

Change in sound 

ǘǊŀƴǎƳƛǎǎƛƻƴ Ŏƭŀǎǎ όɲ{¢/ύ 

Change in sound transmission class is the difference in single-number 

rating due to a lining applied on one side of a wall or floor assembly. The 

calculation procedure ŦƻǊ ɲ{¢/ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ !ǇǇŜƴŘƛȄ !м ƻŦ ǘƘƛǎ DǳƛŘŜΦ 

Vibration reduction index 

(Kij) 

Vibration reduction index (Kij) is described in ISO 15712-1 as "direction-

averaged vibration level difference over a junction, normalised to the 

junction length and the equivalent sound absorption length to make it an 

invariant quantity". Depending on the type of building element, Kij values 

may be determined using equations in Annex E of ISO 15712-1 or the 

measurement procedures of ISO 10848.  

Velocity level difference 

(VLD) 

Velocity level difference (VLD) is described in ISO 15712-м ŀǎ άƧǳƴŎǘƛƻƴ 

velocity level difference in-situ between an excited element (wall or floor) 

ŀƴŘ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ŜƭŜƳŜƴǘ όǿŀƭƭ ƻǊ ŦƭƻƻǊύΦέ Lǘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ŎƻǊǊŜŎǘƛƴƎ ǘƘŜ 

Kij value to allow for edge loss conditions (identified through structural 

reverberation times) of the assemblies in-situ. 

Flanking sound 

transmission loss  

(Flanking TLij) 

Flanking sound transmission loss is the counterpart of flanking sound 

reduction index (Rij) in ISO 15712-1. It is a measure of sound transmission 

via the flanking path from element i in the source room to element j in the 

receiving room, normalised like apparent sound transmission loss. 

Flanking sound 

transmission class 

(Flanking STCij) 

Flanking STC is the single-number rating calculated from the flanking sound 

transmission loss following the STC calculation procedure of ASTM E413. 

Table 1.2:  Key terms used in this Guide to deal with concepts from ISO 15712-1 and ISO 10848 for 

which current ASTM acoustics standards have no counterparts.  
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1.3. Combining Sound Transmitted via Many Paths  

The calculations of ISO 15712-1 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 transmission paths, it is useful to 

introduce the labeling convention for the paths that is used in ISO 15712-1 and is shown in Figure 1.3.  

 

Figure 1.3: This figure shows the labelling 

convention for transmission paths used in 

ISO 15712-1. Consider the transmission of 

airborne sound from a source room (left) to 

a receiving room (right). Each transmission 

path involves one surface in the source 

room (denoted by a capital letter) and one 

in the receiving room (denoted by a lower 

case letter). Direct transmission through the 

separating assembly is path Dd. For each 

edge of the separating assembly there are 

three flanking paths: Ff from flanking 

surface F to flanking surface f, Df from direct 

surface D to flanking surface f, and Fd from 

flanking surface F to direct surface d.  

bƻǘŜ ǘƘŀǘ ǘƘŜ ƭŜǘǘŜǊ άCέ ƻǊ άŦέ ŘŜƴƻǘŜǎ fƭŀƴƪƛƴƎ ǎǳǊŦŀŎŜΣ ŀƴŘ ά5έ ƻǊ άŘέ ŘŜƴƻǘŜǎ ǘƘŜ ǎǳǊŦŀŎŜ ŦƻǊ direct 

transmission, i.e. the 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 ASTM E90 standard, and building 

code requirements are given in terms of apparent sound transmission class (ASTC) determined from the 

apparent sound transmission loss (ATL) for the set of frequency bands from 125 Hz to 4000 Hz, following 

the procedure in ASTM E413. Merging this context with using the ISO 15712-1 procedures in this Guide, 

tƘŜ ǘŜǊƳǎ άŘƛǊŜŎǘ sound ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƻǎǎέ ŀƴŘ άŦƭŀƴƪƛƴƎ sound ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƻǎǎέ ƘŀǾŜ ōŜŜƴ introduced 

to provide consistency with ASTM terminology while matching the function of the direct and flanking 

sound reduction indices defined in ISO 15712-1.  

Section 4.1 of ISO 15712-1 defines a process to calculate the apparent sound transmission by combining 

the sound power transmitted via the direct path and the twelve first-order flanking paths (three paths at 

each of the four edges of the separating assembly, as illustrated in Figure 1.3). Equation 14 in ISO 15712-

1 is recast here with slightly different grouping 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.  
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The apparent sound transmission loss is the logarithmic expression of the total transmission factor (tΩύΥ 

ὃὝὒ ρπÌÏÇ†ᴂ dB Eq. 1.1 

The total transmission factor (tΩύ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ŀ ǎǳƳ ƻŦ ǘǊŀƴǎƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǇŀǘƘǎΥ 

† † † † †  
Eq. 1.2 

The transmission factors are defined as follows:  

tΩ is the ratio of the total sound power radiated into the receiving room relative to the sound 

power incident on the separating element; 

tDd is the ratio of the sound power radiated by the separating element relative to the sound 

power incident on the separating element;  

tDf 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; 

tFf 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; 

tFd is the ratio of the sound power 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 factors tij can be related to a corresponding path transmission loss associated 

with a specific pair of surfaces by the following expressions: 

Direct transmission loss (for the separating assembly) ρπÌÏÇ†  dB  

Flanking transmission loss (for flanking path ij) ρπÌÏÇ†  dB Eq. 1.3 

                   or conversely, tij  ρπ
Ⱦ     

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 shown in Eq. 1.4.  
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The apparent sound transmission loss (ATL) between two rooms (assuming the room geometry of 

Section 1.4.1 and neglecting the sound that by-ǇŀǎǎŜǎ ǘƘŜ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜΣ ŜΦƎΦ ƭŜŀƪǎΣ ŘǳŎǘǎΣΧύ ƛǎ ǘƘŜ 

resultant of the direct sound transmission loss (4, ) through the separating wall or floor element and 

the set of flanking sound transmission loss contributions (4, , 4, , and 4, ) of the three flanking 

paths for every junction at the edges of the separating element (as shown in Fig. 1.3) such that: 

 

ὃὝὒ ρπϽ ÌÏÇρπȢϽ ρπȢϽ  ρπȢϽ   ρπȢϽ   Eq. 1.4 

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

in Equation 14 of ISO 15712-1. 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 the remaining 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 ISO 15712-1 describes 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 the single-number 

ratings (STC or Flanking STC for each transmission path, as appropriate) instead of the frequency-

dependent sound transmission loss values, and yields the ASTC directly: 

    ὃὛὝὅ ρπϽÌÏÇρπȢẗ ρπȢẗ ρπȢẗ ρπȢẗ  Eq. 1.5 

The Simplified Method has been widely used by designers in Europe for many years for calculations 

based on RW 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 for the 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 chapter of this Guide: 

¶ Concrete and masonry structures in Chapter 2 

¶ Cross-laminated timber (CLT) structures in Chapter 3 

¶ Lightweight wood-framed and steel-framed structures in Chapter 4 

¶ Hybrid structures integrating different types of construction in Chapter 5 

For each of these types of construction, an appropriate type of laboratory data should be used, as 

detailed in that chapter.  

The set of transmission factors used in this Guide is less general than the corresponding list of 

transmission factors in ISO 15712-1 to reflect the simplifications due to the Standard Scenario (see 

Section 1.4) and some further simplifications noted in the following cautions.  
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Cautions and limitations to examples presented in this Guide: 

This Guide was developed to support the transition to ASTC ratings for sound control objectives in the 

National Building Code of Canada. Simplifications were made to meet the specific needs of that 

application, where sound insulation is addressed only in the context of multi-unit residential buildings. 

The simplifications include that:  

¶ Transmission around or through the separating assembly due to leaks at its perimeter or 

penetrations such as ventilation systems are assumed negligible.  

¶ Indirect airborne sound transmission (for example airborne flanking via an unblocked attic or 

crawl space) is assumed to be suppressed by normal fire blocking requirements. 

For adjacent units in a multi-family residential building, these two issues should be dealt with by using 

normal good practice for fire and sound control between adjoining dwellings.  

If this Guide is applied to situations other than separation between adjacent units in multi-family 

residential buildings, some of these issues may have to be explicitly addressed in the calculation process. 

For example, for adjoining rooms within a single office or home, flanking paths such as ventilation ducts 

or open shared plenum spaces may be an issue. The flanking sound transmission associated with these 

additional paths should be determined and included in the calculated ASTC. ISO 15712-1 includes 

specific guidance for such issues, and the examples in this Guide allow for such a correction. A worked 

example of a scenario with two side-by-side rooms and a door is presented in Appendix A2. 

 

  



Chapter 1: Sound Transmission via Many Paths 

Guide to Calculating Airborne Sound Transmission in Buildings Page 11 of 196 

4th edition ς December 2018  

1.4. Worked Examples in this Guide  

This Guide contains more than 50 worked examples that demonstrate the calculation of the ASTC rating 

for various construction types. Each worked example presents the pertinent physical characteristics of 

the wall and floor assemblies and their junctions, together with a summary of key steps in the 

calculation process for 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 room surfaces 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 predictions.  

For purposes of this Guide, where results are 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 particularly useful 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 adopted for all the examples, with the following constraints: 

¶ Sound is transmitted between adjacent rooms, either side-by-side or one-above-the-other. 

¶ The adjacent rooms are mirror images of each other, (with one side of the separating assembly 

facing each room, and constituting one complete face of each rectangular room). 

The Standard Scenario is illustrated in Figures 1.4 and 1.5, for the cases where one room is beside the 

other, or one is above the other, respectively. 
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Figure 1.4: 

Standard Scenario for 

άƘƻǊƛȊƻƴǘŀƭ ǊƻƻƳ ǇŀƛǊέ 

case where the pair of 

rooms are side-by side 

with a separating wall 

assembly between the 

two rooms. 

 

 

Figure 1.5: 

Standard Scenario for the 

άǾŜǊǘƛŎŀƭ ǊƻƻƳ ǇŀƛǊέ ŎŀǎŜ 

where one of the pair of 

rooms is above the other,  

with the floor/ceiling 

assembly between the 

two rooms. 
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The pertinent dimensions and junction details are shown in Figures 1.4 and 1.5. 

¶ Note the labelling of junctions at the four edges of the separating assembly (J1 to J4) in Figures 1.4 

and 1.5. These junction designations are used in the design examples throughout this Guide. 

¶ For horizontal room pairs (i.e. rooms are side-by-side) the separating wall is 2.5 m high by 5 m wide, 

flanking floor/ceilings are 4 m by 5 m and flanking walls are 2.5 m high by 4 m wide.  

¶ For vertical room pairs (i.e. one room is above the other) the separating floor/ceiling is 4 m by 5 m 

wide and flanking walls in both rooms are 2.5 m high. 

¶ In general, it is assumed that junctions at one side of the room (at the separating wall if rooms are 

side-by-side) are cross-junctions, while one or both of the other two junctions are T-junctions. This 

enables the examples to illustrate typical differences between the two common junction cases. 

¶ For a horizontal room pair, the separating wall has T-junctions with the flanking walls at both the 

façade and corridor sides, and cross-junctions at floor and ceiling.  

¶ For a vertical room pair, the façade wall has a T-junction with the separating floor, but the opposing 

corridor wall has a cross-junction, as do the other two 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 T-junctions instead of cross-junctions, can be calculated by 

substituting the appropriate room dimensions and junction details in the calculation procedures and in 

the worked examples in this Guide.  

Following the labeling convention described in Figure 1.3, the labels for the flanking surfaces of the 

Standard Scenarios are detailed in the following Table 1.3.  

Room Pair Surfaces D and d Flanking Surfaces F and f Junction 

Horizontal 

(Fig. 1.4) 
Separating wall 

Junction 1:  floor F and f 

Junction 2:  façade wall F and f  

Junction 3:  ceiling F and f  

Junction 4:  corridor wall F and f 

Cross-junction 

T-junction 

Cross-junction 

T-junction 

Vertical 

(Fig. 1.5) 
Separating floor/ceiling 

Junction 1:  wall F and f 

Junction 2:  façade wall F and f  

Junction 3:  wall F and f  

Junction 4:  corridor wall F and f 

Cross-junction 

T-junction 

Cross-junction 

Cross-junction 

Table 1.3: Surfaces (D, d, F and f) for flanking paths at each junction, as in the Standard Scenario. 
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1.4.2. Calculation Spreadsheets for the Worked Examples  

The calculation of the ASTC rating for each worked example is illustrated step by step in a calculation 

spreadsheet. Figure 1.6 shows two examples of calculation spreadsheets ς one for a calculation using 

the Detailed Method of ISO 15712-1, and one for a calculation using the Simplified Method.  

Colour is used to highlight input and output values in the worked examples: 

¶ Bright yellow is used to indicate section headings, i.e. blocks of data for the separating assembly 

and the four junctions 

¶ Light red is used to indicate input values 

¶ Blue is used to indicate the direct sound transmission loss, including the effect of in-situ loss 

corrections and any added lining(s) on the separating assembly 

¶ Pale yellow is used to indicate calculated values of the combined flanking sound transmission 

due to a set of flanking paths 

¶ Green is used to indicate the final result for the ASTC rating 

     

Figure 1.6: Examples of calculation spreadsheets for the determination of the ASTC rating: The layouts 

for the Detailed Method (on the left) and the Simplified Method (on the right) are similar, 

but the former presents more detailed information. Larger versions of these images are 

given in the following discussion of each method. 

  

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
Separating Partition (190 mm concrete block)
Sound Transmission Loss (TL)  R_D,lab RR-334, NRC Mean BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time  T_s,lab ISO 15712-1, Eq. C.5 0.299 0.191 0.119 0.072 0.042 0.024
Change by Lining on source side ɲR_D No Lining , 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No Lining , 0 0 0 0 0 0
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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 19, 24 36 39 44 50 58 62 49

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
Junction 1 (Rigid cross-junction, 190 mm block separating wall / 150 mm concrete floor)
Sound Transmission Loss, F1 or f1  R_F1,lab RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time T_s,lab Measured T_s 0.439 0.369 0.250 0.205 0.146 0.077
Change by Lining on source side ɲR_F1 No Lining , 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No Lining , 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 43.9 52.0 60.9 69.4 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 9.3 9.4 9.7 10.0 10.5 11.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 49 52 59 67 76 83 63
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 49 52 59 67 76 83 63
Junction 1: Flanking STC for all paths - 10*LOG10(10^-6.2 + 10^- 6.3 + 10^- 6.3 ) = 58

Junction 2 (Rigid T-Junction, 190 mm block separating wall / 190 mm block flanking wall)
Sound Transmission Loss, F2 or f2  R_F2,lab RR-334, NRC Mean BLK190(NW) 35 38 44 50 58 62 49
Structural Reverberation Time  T_s,lab ISO 15712-1, Eq. C.5 0.299 0.191 0.119 0.072 0.042 0.024
Change by Lining on source side ɲR_F2 No Lining , 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No Lining , 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 36.4 39.2 45.0 50.8 58.7 62.5 50
TL in-situ for f2  R_f2,situ ISO 15712-1, Eq. 19 36.4 39.2 45.0 50.8 58.7 62.5 50
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.5 12.0 12.7 13.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 58 64 72 77 62
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 48 51 57 63 72 77 62
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 48 51 57 63 72 77 62
Junction 2: Flanking STC for all paths - 10*LOG10(10^-6.2 + 10^- 6.2 + 10^- 6.2 ) = 57

Junction 3 (Rigid cross-junction, 190 mm block separating wall / 150 mm concrete ceiling)
All input values the same as for Junction 1
Junction 3: Flanking STC for all paths 58

Junction 4 (Rigid T-junction, 190 mm block separating wall / 190 mm block flanking 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, 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 36.0 38.8 44.7 50.6 58.4 62.3 50
TL in-situ for f4  R_f4,situ ISO 15712-1, Eq. 19 36.0 38.8 44.7 50.6 58.4 62.3 50
Junction J4 - Coupling
Velocity Level Difference for Ff  D_v,Ff_4,situISO 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,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 47 51 57 63 72 77 62
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 47 51 56 63 72 76 61
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 47 51 56 63 72 76 61
Junction 4: Flanking STC for all paths - 10*LOG10(10^-6.2 + 10^- 6.1 + 10^- 6.1 ) = 57

Total Flanking (for all 4 junctions) 51

ASTC due to Direct plus Flanking Paths RR-331, Eq. 1.4 34 37 42 49 57 61 47

ISO Symbol STC or DSTC STC or ASTC
Separating Partition (78 mm 3-ply CLT)
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
ɲ{¢/ change by Lining on D ɲR_D,w wwπоорΣ ɲ¢[π/[¢лоπ²ло 9
ɲ{¢/ change by Lining on d ɲR_d,w wwπоорΣ ɲ¢[π/[¢лоπ²ло 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 36 + MAX(9,9) + MIN(9,9)/2  = 50

Junction 1 (Cross-Junction, 78 mm 3-ply CLT Separating Wall / 175 mm 5-ply CLT Floor)
Flanking Element F1: 
Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿwwπоорΣ ɲ¢[π/[¢πCло 10
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿwwπоорΣ ɲ¢[π/[¢πCло 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(10,9) + MIN(10,9)/2 + 10.5 + 4 = 68
Flanking STC for path Df_1 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(9,10) + MIN(9,10)/2 + 10.5 + 4 = 68
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 (T-Junction, 78 mm 3-ply CLT Separating Wall / 78 mm 3-ply CLT Flanking Wall)
Flanking Element F2: 
Laboratory STC for F2 R_F2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking STC for path Ff_2 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_2 R_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Flanking STC for path Df_2 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
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 (Cross-Junction, 78 mm 3-ply CLT Separating Wall / 175 mm 5-ply CLT Ceiling)
Flanking Element F3: 
Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking STC for path Ff_3 R_ Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
Flanking STC for path Fd_3 R_ Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(7,9) + MIN(7,9)/2 + 10.5 + 4 = 66
Flanking STC for path Df_3 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(9,7) + MIN(9,7)/2 + 10.5 + 4 = 66
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 (T-Junction, 78 mm 3-ply CLT Separating Wall / 78 mm 3-ply CLT Flanking Wall)
Flanking Element F4: 
Laboratory STC for F4 R_F4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿwwπоорΣ ɲ¢[π/[¢π²ло 9
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿwwπоорΣ ɲ¢[π/[¢π²ло 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_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Flanking STC for path Df_4 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-6 + 10^- 6.2 + 10^- 6.2 ) = 56

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 PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values:48

Reference
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Calculation Spreadsheets for Worked Examples using the Detailed Method 

Worked examples demonstrating the calculation of the ASTC rating using the Detailed Method are 

presented in Sections 2.1, 2.2, 2.3, 3.2, 5.1, and 5.2. 

The calculations using the Detailed Method are performed in the 16 one-third octave frequency bands 

between 125 Hz and 4000 Hz, but to save space data is only presented in six of these one-third octave 

bands (125 Hz, 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz). It should be kept in mind that the data 

shown in the worked examples is only a subset of the actual data used for the calculations. 

Within each spreadsheet, the άwŜŦŜǊŜƴŎŜέ ŎƻƭǳƳƴ ǇǊŜǎŜƴǘǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ƛƴǇǳǘ Řŀǘŀ. The source may be 

indicated by a NRC report number and identifier for a laboratory test result, or by applicable equations 

and sections of ISO 15712-1 or their counterparts using ASTM ratings. Symbols and subscripts identifying 

the corresponding variable in ISO 15712-1 are given in the adjacent column. 

To permit readers to better assess the worked examples using the Detailed Method, the spreadsheets 

show the single-number ratings (such as STC for each assembly and Flanking STC for specific paths) at 

intermediate steps during the calculation. Note that these single-number 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 

individual one-third octave bands. The sound transmission loss values for the 13 paths are combined to 

arrive at the overall apparent sound transmission loss (ATL) for each frequency band. The ASTC rating is 

then calculated from the values for apparent sound transmission loss in the 16 one-third octave 

frequency bands between 125 Hz and 4000 Hz. 

Under the ƘŜŀŘƛƴƎ ά{¢/ ƻǊ !{¢/έ the examples using the Detailed Method present single-number 

ratings, each calculated from a set of one-third octave band data according to ASTM E413, to provide a 

consistent set of summary single-number measures at each stage of the calculation: 

¶ STC values for the laboratory sound transmission loss of wall or floor assemblies 

¶ In-situ STC values for the calculated in-situ sound transmission loss of wall and floor assemblies 

¶ Direct STC values for the in-situ sound transmission loss through the separating assembly 

including the effect of linings 

¶ Flanking STC values calculated for each flanking sound transmission path at each junction 

including the effect of linings 

¶ Apparent STC (ASTC) values for the combination of direct and flanking transmission via all paths 

The Detailed Method worksheet for an example with side-by-side rooms is shown in Figure 1.7. 
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Figure 1.7: Example of a calculation spreadsheet 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 Sections 2.4, 3.1, 4.2, 4.3, and 5.3. 

UndŜǊ ǘƘŜ ƘŜŀŘƛƴƎ ά{¢/ or ɲ{¢/έΣ ǘƘŜ ŜȄŀƳǇƭŜǎ ǇǊŜǎŜƴǘ ƛƴǇǳǘ Řŀǘŀ ŘŜǘŜǊƳƛƴŜŘ from laboratory tests:  

¶ STC values for the laboratory sound transmission loss of wall or floor assemblies 

¶ ɲ{¢/ ǾŀƭǳŜǎ ƳŜŀǎǳǊŜŘ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ŦƻǊ ǘƘŜ ŎƘŀƴƎŜ ƛƴ {¢/ ŘǳŜ ǘƻ ŀŘŘƛƴƎ ǘƘŀǘ ƭƛƴƛƴƎ ǘƻ ǘƘŜ 

specified wall or floor assembly, as explained in Appendix A1 of this Guide 

¶ Flanking STC values for each flanking sound transmission path at each junction measured 

following ISO 10848 and re-normalized using Eq. 4.1.3 (for lightweight framed constructions) 

UndeǊ ǘƘŜ ƘŜŀŘƛƴƎ ά{¢/ ƻǊ !{¢/έΣ ǘƘŜ ŜȄŀƳǇƭŜǎ ǇǊŜǎŜƴǘ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ǾŀƭǳŜǎ ŦƻǊ ǎƻǳƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ Ǿƛŀ 

specific paths: 

¶ Direct STC ratings for the in-situ sound transmission loss through the separating assembly 

including the effect of linings  

¶ Flanking STC ratings for each flanking sound transmission path including the effect of linings 

¶ Apparent STC (ASTC) ratings for the combination of direct and flanking sound transmission paths  

The numeric calculations are presented step-by-step in each worked example, using compact notation 

consistent with the spreadsheet expressions:  

¶ For the calculation of the Direct STC and the Flanking STC, the expressions show the required 

calculation to account for linings on one or both sides of the bare assembly. These values are 

rounded to the nearest integer, for consistency with the corresponding measured values. 

¶ For combining the sound power transmitted via specific paths, the calculation of Eq. 1.5 is 

presented in several stages. Note that in the compact notation, a term for transmitted sound 

power fraction such as  ρπȢϽ  becomes 10-7.4, if STCij = 74. 

¶ At each stage (such as the Flanking STC for the 3 paths at a given junction) the result is 

converted into decibel form by calculating -10*log10 (transmitted sound power fraction) to 

facilitate comparison of each path or junction with the Direct STC and the final ASTC result.  

Within the spreadsheet for each worked example, the άwŜŦŜǊŜƴŎŜέ ŎƻƭǳƳƴ ǇǊŜǎŜƴǘǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ the 

input data. The source may be identified by a NRC report number and identifier for each laboratory test 

result, or by applicable equations and sections of ISO 15712-1 or their counterparts using ASTM ratings. 

Symbols and subscripts identifying the corresponding variable in ISO 15712-1 are given in the adjacent 

column.  

The Simplified Method worksheet for an example with side-by-side rooms is shown in Figure 1.8. 
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Figure 1.8: Example of a calculation spreadsheet for the ASTC calculation using the Simplified Method. 
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1.4.3. Rounding and Precision in the Worked Examples  

The value of the final ASTC rating obtained in each worked example depends slightly on the precision of 

the input data and on rounding of results at each stage of the calculation. There is no rounding approach 

explicitly specified in ISO 15712-1, but the worked examples in the ISO standard show input and 

calculated sound reduction index values rounded to 0.1 dB which is consistent with the requirements for 

presentation of results in the ISO standards for measuring laboratory sound transmission. The ASTM 

standards for the measurement of sound transmission in the laboratory and in the field (ASTM E90 and 

ASTM E336, respectively) specify that sound transmission loss values should be rounded to the nearest 

integer, which is arguably more representative 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 

calculated values of flanking sound transmission 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 ASTM counterpart, specific rounding rules 

were used as noted below: 

¶ Sound transmission loss values from measurements according to ASTM E90, and values of DTL 

calculated from such measurements were rounded to the nearest integer. 

¶ Structural reverberation times measured for laboratory wall or floor specimens or calculated for 

laboratory results according to Annex C of ISO 15712-1 were rounded to 3 decimal places. 

¶ Values of the vibration reduction index (Kij) at junctions between a separating assembly and an 

assembly were rounded to the nearest 0.1 dB, both for results measured according to ISO 10848 

and for those calculated using the equations from Annex E of ISO 15712-1. 

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

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 their own worksheets.  

When the calculated Flanking TL or Flanking STC value for 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 of the true situation. Further enhancements to elements in these paths will 

give negligible benefit. The consequence of this limit is that the Junction STC value for the set of 3 paths 

at each edge of the separating assembly cannot exceed 85, and the Total Flanking STC value for all 4 

edges cannot exceed 79.  

The rounding approach used in this Guide provides a reasonable representation of data precision, and 

should permit unambiguous interpretation of the worked examples presented here. However, it is 

possible that a jurisdiction could specify other rounding approaches. Other rounding approaches could 

change the calculated ASTC ratings by ± 1. 
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2. Buildings with Concrete  or Concrete Masonry Wall s and Concrete 

Floors  

This chapter begins with an introduction outlining the concepts of the detailed calculation method of 

ISO 15712-1. The following sections provide more focussed procedural guidance and worked examples 

for specific sets of wall, floor, and junction details for concrete and masonry buildings.  

Airborne sound in a source room excites vibration of the wall and floor assemblies that form the 

bounding surfaces of the room. As discussed in Chapter 1, the apparent transmission between adjacent 

rooms includes the combination of direct airborne sound transmission through the separating assembly 

and structure-borne flanking sound transmission via the three pairs of wall and floor surfaces (one in the 

source room and the other in the receiving room) that are connected at each of the four edges of the 

separating assembly. The Detailed Method of ISO 15712-1 is focused on the balance between the input 

sound power and power losses (due to internal losses, sound radiation, and power flow into adjoining 

assemblies). This balance alters the direct transmission through each floor or wall assembly, and also the 

structure-borne transmission via the flanking surfaces. 

More information on the direct and flanking sound insulation of hollow concrete block masonry wall 

assemblies connected to concrete floor assemblies can be found in NRC Research Report RR-334, 

ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ /ƻƴŎǊŜǘŜ .ƭƻŎƪ .ǳƛƭŘƛƴƎǎΦέ ¢ƘŜ ǊŜǇƻǊǘ ǇǊƻǾƛŘŜǎ ǘƘŜ Řŀǘŀ ŦƻǊ ŘƛǊŜŎǘ ŀƴŘ 

flanking sound insulation for a variety of concrete block 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 in-situ transmission loss.  The steps are described in more detail 

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 structures in-

situ in the building.  Note that all of the calculations are performed in one-third octave bands. 
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Figure 2.1: Steps to calculate the in-situ transmission loss for the separating assembly. 

Step 1:  Assemble the required laboratory test data: 

o Laboratory sound transmission loss (TL) values measured according to ASTM E90 for the floor 

or wall assembly of bare concrete or masonry without added linings. For the treatment of 

linings in the calculation, please see Section 2.3. 

o Structural reverberation time (TS) measured according to ISO 10848-1 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 from Eq. C.5 of Annex C of ISO 15712-1. 

o Dimensions and mass per area for each of the wall and floor assemblies (without linings). 

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

Step 2:  Calculate the edge losses for the separating assembly in-situ: 

o For each edge of the separating assembly, calculate the vibration reduction index (Kij) 

between the separating assembly and each attached assembly using the appropriate case 

from Annex E of ISO 15712-1. These values depend on the junction geometry and on the ratio 

of the mass per area for the assemblies. 

o For each edge, calculate the resulting absorption coefficient using the values of Kij and the 

coincidence frequency (frequency at which the wavelength on the element and in 

surrounding air coincide) for the attached assemblies in Eq. C.2 of ISO 15712-1. 

Step 3:  Calculate total loss for the separating assembly and its in-situ structural reverberation time:  

o Use the 2nd equation of Eq. C.1 of ISO 15712-1 to calculate the combination of internal losses, 

radiation losses and edge losses. A comparison between the values calculated 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 frequency-dependent for most junction types. Note: the worked 

examples only give the value for the 500 Hz one-third octave band as a benchmark value. 

o Use the 1st equation of Eq. C.1 of ISO 15712-1 to calculate the resulting structural 

reverberation time of the assembly.  

Step 4:  Calculate the in-situ TL values for the separating assembly using the ratio of the structural 

reverberation times according to Eq. 19 in Section 4.2.2 of ISO 15712-1.  

  

Step 4: 
Adjust lab  
TL values  

Step 1:  Assemble the 
laboratory test data for 
the separating assembly: 

¶ TL values 

¶ Structural RT 

Step 3: Calculate 
total in-situ loss 
and structural RT 
for the separating 
assembly 

Step 2: 
Calculate edge 
losses for the 
separating 
assembly 

In-situ TL values 
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Transmission via Flanking Elements  

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

in-situ losses associated with the connecting junction and the two wall or floor surfaces that comprise 

the flanking path. The calculation process is presented in Figure 2.2, and each step is subsequently 

explained. 

 

Figure 2.2: Steps to calculate the flanking transmission loss for each flanking path. 

Step 5: Calculate the in-situ TL values for each flanking assembly F in the source room by repeating the 

procedure of Steps 1 ς 4 for these assemblies. Note that for an assembly of concrete (cast-in-

place concrete or precast concrete panels or hollow concrete block masonry) the coincidence 

frequency is below 125 Hz. Hence the radiation efficiency is equal to unity and the resonant 

sound transmission loss (required for these calculations) is equal to the sound transmission loss 

measured in the standard ASTM E90 laboratory test.  

Step 6:  Calculate the in-situ TL values for each flanking assembly f in the receiving room by repeating 

the procedure of Steps 1 ς 4 for these assemblies. Note that because of the symmetry in the 

Standard Scenario used in this Guide and because the preceding calculation for direct sound 

transmission provides in-situ values for surfaces D and d, the examples in this Guide require 

Steps 5 and 6 for only 4 of the room surfaces: a floor/ceiling assembly, a separating wall, a 

corridor wall, and a façade wall. Applying the Detailed Method to rooms with other geometries 

than in the Standard Scenario may require further calculations. 

Step 7:  Calculate the in-situ velocity level difference (VLD) for the junction attenuation for each path:  

o Calculate the vibration reduction index (Kij) between the pair of assemblies using the 

appropriate case from Annex E of ISO 15712-1. 

o Calculate the VLD for the junction of each flanking path using Eq. 21 and 22 of ISO 15712-1. 

Step 5: Calculate in-situ TL  
for each surface F in source 
room (as in Steps 1-4) 

Step 6: Calculate in-situ TL  
for each surface f in receiving 
room (as in Steps 1-4) 

Step 7: Calculate KFf, KFd, and 

KDf for each edge and adjust 
to in-situ VLD value  
correction 

Step 8: Calculate 
path TL for each 
flanking path, 
using the in-situ 
values from 
Steps 5, 6 and 7 
in Eq. 25a of 
ISO 15712-1. 
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Step 8:  Calculate the flanking TL values for each flanking path:  

o Use the in-situ transmission loss values calculated in Steps 5 and 6, the VLD values calculated 

in Step 7, and the areas of the elements to determine the flanking sound transmission loss for 

each flanking path using Eq. 25a of ISO 15712-1. 

 

Combining Direct and Flanking Sound Transmission  

 

Step 9: Combine the sound power transmitted via the direct path through the separating assembly and 

the 12 flanking paths (3 at each edge of the separating assembly). 

o Use Equations 1.4 in Section 1.4 of this Guide (equivalent to Section 4.1 of ISO 15712-1) to 

calculate the apparent transmission loss (ATL). 

o Use the resulting values of the apparent transmission loss in the procedure of ASTM E413 to 

calculate the apparent sound transmission class (ASTC) rating.  

 

  

From Step 4: 
Take in-situ Direct TL values 
(including effect of linings) 

From Step 8: 
Take Flanking TL values  
(including effect of linings) 
for each flanking path 

Step 9: Calculate 
Apparent TL using 
the equations in 
Section 1.4, and 
calculate ASTC 
from these values 

ASTC 
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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 building which 

has structural floor slabs of bare concrete and walls of bare concrete or masonry connecting at rigid 

cross-junctions or T-junctions.  

¶ άBŀǊŜέ indicates an assembly of concrete or masonry without a lining such as an added gypsum 

board finish on the walls or ceiling, or flooring over the concrete slab. For an assembly of 

concrete or normal weight hollow concrete block masonryΣ ǘƘŜ άōŀǊŜέ ǎǳǊŦŀŎŜ ŎƻǳƭŘ ōŜ ǇŀƛƴǘŜŘ 

or sealed, or have a thin coat of plaster without appreciably changing the sound transmission. 

However, these simple linings significantly improve the sound transmission properties of hollow 

concrete block masonry walls constructed of lightweight units. In practice, most buildings have 

wall finishes (and usually also ceiling finishes) of gypsum board mounted on some sort of 

lightweight framing, and some sort of flooring over the concrete. The calculations 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 corrections have been set to zero.  

¶ άwƛƎƛŘέ ƛƳǇƭƛŜǎ that the assemblies meeting at the junction are firmly bonded so that bending 

vibration is effectively transmitted between the elements. Loadbearing junctions are always 

rigid, whereas non-loadbearing junctions may or may not be rigid. 

The calculations in this section follow the steps of the Detailed Method of ISO 15712-1, as described at 

the beginning of Chapter 2. The approximations of the calculation make it most suitable for 

άƘƻƳƻƎŜƴŜƻǳǎΣ ƭƛƎƘǘƭȅ ŘŀƳǇŜŘέ ǎǘǊǳŎǘǳral elements whose coincidence frequency is below the 

frequency range of interest (taken here as below about 125 Hz), and for which an average value of Kij 

suitable for a rigid junction of homogeneous assemblies is appropriate. Homogeneous concrete walls 

and floors and hollow concrete block masonry walls of several types fall in this category.  

Hollowcore precast concrete floors are not homogeneous and isotropic. However, in laboratory testing 

of mock-up junctions of hollow concrete block masonry walls with hollowcore concrete floors it was 

shown that the methods of ISO 15712-1 and the vibration reduction index values of Annex E of 

ISO 15712-1 are still appropriate to use for these types of constructions. The measurements on the 

junction were conducted with the 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 or higher vibration reduction index values, and hence the vibration reduction index values 

from Annex E of ISO 15712-1 are appropriate to use independent of core orientation.  

Based on the findings described above, homogeneous (cast-in-place and precast) concrete walls and 

floors, hollow concrete block masonry walls, and hollowcore precast concrete floors are all treated in 

the same way in this chapter. 
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EXAMPLE 2.1.1: DETAILED METHOD 

¶ Rooms side-by-side 

¶ Concrete floors and normal weight concrete block walls with 

rigid junctions 

Illustration for this case 

 

Junction of 190 mm concrete block 

separating wall with 150 mm thick 

concrete floor and ceiling.  

(Side view of Junctions 1 and 3) 

 

 

Junction of separating wall with side 

wall, both of 190 mm concrete block.  

(Plan view of Junction 2 or 4) 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
, with no lining 

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Abutting side wall and separating wall of hollow concrete block 
masonry

1
 with mass per area of 238 kg/m

2
, with no lining  

¶ Rigid mortared T-junctions 

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete 150 mm thick) with no added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 or 3 ISO 15712-1, Eq. E.3 6.1 11.6 8.8 8.8 0.571

T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 5.7 5.7 0.420

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 19, 24 37 40 46 52 59 65 51
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 43.9 52.0 60.9 69.4 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 9.3 9.4 9.7 10.0 10.5 11.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 50 53 60 68 76 84 64
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 50 53 60 68 76 84 64
Junction 1: Flanking STC for all paths - 10*LOG10(10^-6.2 + 10^- 6.4 + 10^- 6.4 ) = 58

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 ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.5 12.0 12.7 13.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 49 53 59 65 74 79 64
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 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^-6.4 + 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, 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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Flanking TL for Path Fd_4 R_Fd ISO 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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EXAMPLE 2.1.2: DETAILED METHOD 

¶ Rooms one-above-the-other 

¶ Concrete floor and normal weight concrete block walls with 

rigid junctions 

Illustration for this case 

 

Cross-junction of separating floor of 
150 mm thick concrete with 190 mm 
concrete block wall.  
(Side view of Junctions 1, 3, 4) 

 

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

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (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: 

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

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

¶ Rigid mortared T-junction with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

¶  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843

T-Junction 2 ISO 15712-1, Eq. E.4 8.1 5.8 5.8 0.657

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 44 52 61 69 78 55
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
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
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 14.1 14.4 14.8 15.4 16.1 17.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 53 56 63 69 78 84 67
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 52 55 62 70 79 86 66
Flanking TL for Path Df_1 R_Df ISO 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 52 55 61 68 76 82 66
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 50 53 61 69 77 85 65
Flanking TL for Path Df_2 R_Df ISO 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 Junction 2
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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 55 58 64 71 79 85 69
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 53 56 63 71 80 87 67
Flanking TL for Path Df_4 R_Df ISO 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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EXAMPLE 2.1.3: DETAILED METHOD 

¶ Rooms side-by-side 

¶ Concrete floors and concrete walls with rigid junctions 

Illustration for this case 

 

Junctions of 150 mm concrete 
separating wall with 150 mm thick 
concrete floor and ceiling. (Side view of 
Junctions 1 and 3) 

 

 
Junction of separating wall with side 
wall, both of 150 mm concrete. (Plan 
view of Junction 2 or 4) 

Separating wall assembly (loadbearing) with: 

¶ Concrete wall with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete with thickness of 150 mm) with no lining  

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

¶ Concrete floor with mass per area of 460 kg/m
2
 (e.g. normal weight 

concrete 200 mm thick) with no topping or flooring 

¶ Rigid cross-junction with concrete wall assembly 

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

¶ Abutting side wall and separating wall of concrete with mass per 
area of 345 kg/m

2
 (e.g. normal weight concrete 150 mm thick), with 

no lining  

¶ Rigid T-junctions 

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

¶ Concrete ceiling with mass per area of 460 kg/m
2
 (e.g. normal 

weight concrete 200 mm thick) with no added ceiling lining 

¶ Rigid cross-junction with concrete wall assembly  

¶  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 or 3 ISO 15712-1, Eq. E.3 6.7 10.9 8.8 8.8 0.544

T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 5.7 5.7 0.473

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.0293(at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =460  f_c =93

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.0302(at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.0356(at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.0319(at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.325 0.223 0.150 0.099 0.063 0.039
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 44 52 61 70 78 55
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
Junction 1: Separating Wall/Floor
Sound Transmission Loss, F1 or f1  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 ɲR_F1 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Change by Lining on receive side ɲR_f1 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Structural Reverb. Time in-situ  T_s,situ ISO 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, Eq. 19 41.1 49.6 57.2 64.5 70.8 77.0 60
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 41.1 49.6 57.2 64.5 70.8 77.0 60
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 10.3 10.4 10.6 11.0 11.4 11.9
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 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 ISO 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 ɲR_F2 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Change by Lining on receive side ɲR_f2 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Structural Reverb. Time in-situ  T_s,situ ISO 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 ISO 15712-1, Eq. 19 42.2 45.1 53.1 62.0 70.4 78.6 56
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.1 10.2 10.4 10.6 11.0 11.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 10.1 10.2 10.4 10.7 11.1 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 10.1 10.2 10.4 10.7 11.1 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 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 ISO 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 ISO 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, Eq. 19 41.7 44.6 52.6 61.5 70.0 78.2 56
TL in-situ for f4  R_f4,situ ISO 15712-1, Eq. 19 41.7 44.6 52.6 61.5 70.0 78.2 56
Junction J4 - Coupling
Velocity Level Difference for Ff  D_v,Ff_4,situISO 15712-1, Eq. 21, 22 9.6 9.7 9.9 10.2 10.6 11.1
Velocity Level Difference for Fd  D_v,Fd_4,situISO 15712-1, Eq. 21, 22 9.9 10.0 10.2 10.5 10.9 11.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 9.9 10.0 10.2 10.5 10.9 11.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 52 55 63 73 82 90 66
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 52 55 63 72 81 90 66
Flanking TL for Path Df_4 R_Df ISO 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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EXAMPLE 2.1.4: DETAILED METHOD 

¶ Rooms one-above-the-other 

¶ Concrete floor and walls with rigid junctions 

Illustration for this case 

 

Cross-junction of separating floor of 
200 mm thick concrete with 150 mm 
thick concrete wall. (Side view of 
Junctions 1, 3 or 4) 

 

 
T-Junction of separating floor of 200 
mm thick concrete floor with 150 mm 
thick concrete wall. (Side view of 
Junction 2) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 460 kg/m
2
 (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: 

¶ Rigid cross-junction with concrete wall assemblies 

¶ Wall above and below floor of concrete with mass per area of 
345 kg/m

2
 (e.g. normal weight concrete 150 mm thick) with no lining  

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

¶ Rigid T-junction with concrete wall assemblies  

¶ Wall above and below floor of concrete with mass per area of 
345 kg/m

2
 (e.g. normal weight concrete with thickness of 150 mm) 

with no lining  

¶  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =460  f_c =93 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.310.9 6.7 8.8 8.8 0.789

T-Junction 2ISO 15712-1, Eq. E.4 7.6 5.8 5.8 0.740

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.0302(at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.0293(at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.0355(at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.0319(at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 50 57 64 71 77 60
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_F1 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Change by Lining on receive side ɲR_f1 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.325 0.223 0.150 0.099 0.063 0.039
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 41.3 44.2 52.2 61.2 69.7 77.9 55
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 41.3 44.2 52.2 61.2 69.7 77.9 55
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.7 13.0 13.4 14.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 56 59 67 76 85 90 70
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 53 60 67 76 84 90 70
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 53 60 67 76 84 90 70
Junction 1: Flanking STC for all paths - 10*LOG10(10^-7 + 10^- 7 + 10^- 7 ) = 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 ɲR_F2 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Change by Lining on receive side ɲR_f2 No lining 0.0 0.0 0.0 0.0 0.0 0.0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.265 0.183 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,situISO 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,situISO 15712-1, Eq. 21, 22 9.2 9.4 9.6 9.9 10.3 10.8
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.2 9.4 9.6 9.9 10.3 10.8
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 55 58 66 75 84 90 69
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 52 58 66 74 82 90 69
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 52 58 66 74 82 90 69
Junction 2: Flanking STC for all paths - 10*LOG10(10^-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. Junction 2
Structural Reverb. Time in-situ  T_s,situ ISO 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, Eq. 19 41.7 44.6 52.6 61.5 70.0 78.2 56
TL in-situ for f4  R_f4,situ ISO 15712-1, Eq. 19 41.7 44.6 52.6 61.5 70.0 78.2 56
Junction J4 - Coupling
Velocity Level Difference for Ff  D_v,Ff_4,situISO 15712-1, Eq. 21, 22 12.7 12.8 13.0 13.3 13.7 14.3
Velocity Level Difference for Fd  D_v,Fd_4,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 57 60 69 78 87 90 71
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 55 61 69 77 85 90 72
Flanking TL for Path Df_4 R_Df ISO 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 + 10^- 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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EXAMPLE 2.1.5: DETAILED METHOD 

¶ Rooms side-by-side 

¶ Floors of hollowcore precast concrete panels
2
 with walls of 

normal weight concrete block walls with rigid junctions 

Illustration for this case 

 

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) 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
, with no lining 

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

¶ Floor assembly of hollowcore precast concrete panels
2
 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

2
  

¶ No topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Abutting side wall and separating wall of hollow concrete block 
masonry

1
 with mass per area of 238 kg/m

2
, with no lining  

¶ Rigid mortared T-junctions 

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

¶ Ceiling assembly of hollowcore precast concrete panels
2
 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

2
  

¶ No added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 or 3ISO 15712-1, Eq. E.3 6.1 11.6 8.8 8.8 0.506

T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 5.7 5.7 0.420

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.039 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =344  f_c =91

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.030 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.045 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.042 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.268 0.176 0.112 0.069 0.041 0.024
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 19, 24 37 40 46 52 59 64 51
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. 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 ISO 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,situISO 15712-1, Eq. 21, 22 9.6 9.7 10.0 10.3 10.7 11.3
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 11.7 11.9 12.3 12.7 13.3 14.0
Velocity Level Difference for Df  D_v,Df_1,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 47 55 61 71 76 83 65
Flanking TL for Path Fd_1 R_Fd ISO 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 ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. 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 37.4 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,situISO 15712-1, Eq. 21, 22 10.7 11.0 11.4 11.9 12.6 13.4
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.8 13.7
Velocity Level Difference for Df  D_v,Df_2,situISO 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 ISO 15712-1, Eq. 25a 49 52 59 65 73 79 63
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 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 ISO 15712-1, Eq. 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 ISO 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,situISO 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,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 58 64 73 79 62
Flanking TL for Path Fd_4 R_Fd ISO 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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EXAMPLE 2.1.6: DETAILED METHOD 

¶ Rooms one-above-the-other 

¶ Floor of hollowcore precast concrete panels
2
 with walls of 

normal weight concrete block walls with rigid junctions 

Illustration for this case 

 

Cross-junction of separating floor 
assembly of hollowcore precast 
concrete panels 203 mm thick with 190 
mm concrete block flanking wall. (Side 
view of Junctions 1, 3). 

 

 
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) 

Separating floor/ceiling assembly with: 

¶ Floor assembly of hollowcore precast concrete panels
2
 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

2 
 

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

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

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

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

¶ Rigid mortared T-junctions with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

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

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =344  f_c =91 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 and 3ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.783

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

X-Junction 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.626

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.030 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.039 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.045 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.042 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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,lab RR-333, RT-HCON203(344) 0.458 0.328 0.200 0.168 0.109 0.061
Change by Lining on source side ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Transferred Data  In-situ
Structural Reverb. Time in-situ T_s,situ ISO 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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 40 48 53 62 67 74 58
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.268 0.176 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,situISO 15712-1, Eq. 21, 22 13.9 14.2 14.6 15.2 16.0 16.9
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 11.7 11.9 12.3 12.7 13.3 14.0
Velocity Level Difference for Df  D_v,Df_1,situISO 15712-1, Eq. 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 ISO 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 ISO 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 37.4 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,situISO 15712-1, Eq. 21, 22 11.1 11.4 11.7 12.3 13.0 13.8
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.5 11.0 11.7
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.5 11.0 11.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 51 55 61 67 76 82 66
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 50 55 61 69 76 83 66
Flanking TL for Path Df_2 R_Df ISO 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 Junction 2
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. 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 51.9 59.6 64.6 51
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
Junction J4 - Coupling
Velocity Level Difference for Ff  D_v,Ff_4,situISO 15712-1, Eq. 21, 22 14.2 14.5 14.9 15.5 16.2 17.1
Velocity Level Difference for Fd  D_v,Fd_4,situISO 15712-1, Eq. 21, 22 12.3 12.6 12.9 13.3 13.9 14.6
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.6 12.9 13.3 13.9 14.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 54 57 64 70 79 85 68
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 52 58 64 72 79 85 69
Flanking TL for Path Df_4 R_Df ISO 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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Summary for Section 2.1: Calculation Examples for Constructions of Concrete and 

Concrete Masonry with Rigid Junctions  

The worked examples 2.1.1 to 2.1.6 illustrate the basic process for calculating the sound 

transmission between rooms in a building with bare concrete or hollow concrete block masonry 

walls and concrete floor assemblies with rigid junctions.  

IŜǊŜΣ άōŀǊŜέ ƳŜŀƴǎ ǘƘŜ ŀǎǎŜƳōƭȅ ƻŦ ŎƻƴŎǊŜǘŜ ƻǊ masonry without a lining such as an added 

gypsum board finish on the walls or ceiling, or flooring over the concrete slab. Note that for a 

hollow concrete block masonry wall constructed using normal weight units, tests have shown that 

its surface could be painted or sealed, or have a thin coat of plaster with no effect on the sound 

transmission. άwƛƎƛŘ WǳƴŎǘƛƻƴǎέ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜ ŀǎǎŜƳōƭƛŜǎ ƳŜŜǘƛƴƎ ŀǘ ǘƘŜ ƧǳƴŎǘƛƻƴ ŀǊŜ ŦƛǊƳƭȅ 

bonded so bending vibration is effectively transmitted between the elements. Loadbearing 

junctions are always rigid; non-loadbearing junctions may or may not be rigid. 

The absence of finishing surface linings is not typical for occupied residential buildings in North 

!ƳŜǊƛŎŀΣ ōǳǘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ άōŀǊŜέ ŎŀǎŜ ƎƛǾŜǎ ŀ ŎƭŜŀǊ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ the basic structure-borne 

transmission for a building with these structural subsystems. The effect of adding linings (such as 

gypsum board wall, ceiling finishes, or flooring) is presented in Section 2.3. 

Overview of the Calculation Details: 

There are recurrent patterns in the presented examples. The calculation process is in sections, 

dealing first with the separating wall or floor assembly, then with each of the junctions at the four 

edges of the separating assembly, In each section: 

¶ In each section, the first few lines present input data (shaded light red), followed by the 

in-situ structural reverberation time for the pertinent separating or flanking surface, 

which is calculated using the procedures of Annex C in ISO 15712-1.  

¶ For all the floor and wall assemblies in these examples, the structural reverberation time 

in-situ is shorter than that for the laboratory specimen, due to the higher edge losses 

when an assembly is attached to all adjacent assemblies in the building scenario.  

¶ The in-situ sound transmission loss (TL) for the wall and floor assemblies (calculated from 

the laboratory TL and the ratio of structural reverberation times) is consistently higher 

than the laboratory TL, due to the greater losses in-situ. 

¶ The coupling for each path (Ff, Fd, and Df) across the junctions (velocity level difference) 

is calculated from the Kij values for each path, with corrections for losses and dimensions 

of the coupled assemblies, and is consistently higher than the corresponding Kij.  

¶ The flanking sound transmission loss for each path is calculated from the preceding 

values, followed by a summary value for the Flanking STC value for the junction. 

Finally, the apparent sound transmission loss is calculated from the combined transmission via the 

direct and 12 flanking paths, and then used to determine the ASTC rating.  
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General Trends in the STC and ASTC Results: 

For both side-by-side rooms (Examples 2.1.1, 2.1.3, and 2.1.5) and the rooms one-above-the-

other (Example 2.1.2, 2.1.4, and 2.1.6), the ASTC rating is lower than the STC rating measured for 

the separating assembly. For the wall and floor assemblies in the examples, the differences 

between STC and ASTC values for the horizontal room pairs are 2 to 3 points, and for the vertical 

room pairs the differences are 3 to 4 points. Different mass ratios of the building elements or 

different laboratory structural decay times could alter the specific differences, but the trend in the 

results in the worked examples is clear.  

The ASTC ratings are lower than the corresponding STC ratings, and the total flanking sound 

transmission loss (due to the combination of 12 flanking paths) is quite similar to the direct sound 

transmission loss through the separating wall. However, as shown in Section 2.3, the balance 

among the various paths can be significantly altered by adding linings to the floor, ceiling, or wall 

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

This section presents worked examples for adjacent rooms in a building which has structural floor slabs 

of bare concrete and walls of bare concrete or hollow concrete block masonry, but which also includes 

some non-rigid junctions. As before, άōŀǊŜέ ƛǎ ǘŀƪŜƴ ǘƻ ƳŜŀƴ ǘƘŜ ŀǎǎŜƳōƭȅ ƻŦ ŎƻƴŎǊŜǘŜ ƻǊ Ƴŀǎƻƴry 

without a lining such as an added gypsum board finish on the walls or ceiling, or flooring over the 

concrete floor assembly. The effect of adding a lining is discussed in detail in Section 2.3.   

The calculations follow the steps of the Detailed Method of ISO 15712-1, as described at the beginning 

of Chapter 2, but with adaptations for non-rigid joints. Two specific cases are relevant: 

1. Non-loadbearing normal weight hollow concrete block masonry walls can be evaluated through 

a minor adaptation of the procedure presented in the examples of Section 2.1. Such walls would 

normally have sealant or a fire stop installed between the top of the hollow concrete block 

masonry wall assembly and the bottom of the concrete floor above, as shown in the detail 

drawings in Examples 2.2.1 and 2.2.2. A common type of fire stop would comprise compressible 

rock fiber faced with pliable sealant. Such fire stops would transmit negligible vibration between 

the top of the wall and the floor above so they do not fit the context for Eq. E.5. However, such 

junctions can readily be treated in the calculation procedure by altering the calculated vibration 

reduction index for the affected junctions (assuming no connections through the fire stop) and 

making the corresponding changes to the in-situ losses for the adjacent surfaces. As discussed in 

the summary at the end of this Section, switching from rigid junctions to non-loadbearing 

junctions only slightly alters the overall calculated ASTC rating.  

2. Wall/wall junctions with flexible interlayers are considered in ISO 15712-1. 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 attenuation which 

depends on the characteristics of the interlayer. No example is included here for such cases, for 

which one needs specific data on the material properties of the flexible interlayer.  
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EXAMPLE 2.2.1: DETAILED METHOD 

¶ Rooms side-by-side 

¶ Concrete floors walls with non-rigid junctions at top of non-
loadbearing concrete block separating wall 

¶ (Same as 2.1.1 except non-rigid junction at top of walls)  

Illustration for this case 

 

Junction of 190 mm non-loadbearing 

concrete block separating wall with 150 

mm thick Concrete floor and ceiling. 

(Side view of Junctions 1 and 3) 

 

 

Junction of separating wall with side 

wall, both of 190 mm concrete block.  

(Plan view of Junctions 2 or 4) 

Separating wall assembly (non-loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
, with no lining  

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ 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: 

¶ Abutting side wall and separating wall of hollow concrete block 
masonry

1
 with mass per area of 238 kg/m

2
, with no lining  

¶ Rigid mortared T-junctions 

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete 150 mm thick) with no added ceiling lining 

¶ Non-loadbearing junction between concrete ceiling assembly and 
top of concrete block wall, (with fire stop of flexible materials such as 
rock fiber and sealant that transmit negligible vibration).  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

T-Junction 1ISO 15712-1, Eq. E.43.6 5.8 5.8 0.925

T-Junction 2 or 4 ISO 15712-1, Eq. E.45.70 5.7 5.7 0.420

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.038 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.032 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.278 0.182 0.115 0.071 0.042 0.024
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 37 39 46 52 59 64 50
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
Junction 1: 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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 44.6 52.6 61.6 70.0 78.3 56
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 41.8 44.6 52.6 61.6 70.0 78.3 56
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 7.5 7.6 7.8 8.1 8.5 9.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 8.8 9.0 9.4 9.8 10.4 11.1
Velocity Level Difference for Df  D_v,Df_1,situISO 15712-1, Eq. 21, 22 8.8 9.0 9.4 9.8 10.4 11.1
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff ISO 15712-1, Eq. 25a 47 50 58 68 76 85 61
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 47 50 58 66 74 81 61
Flanking TL for Path Df_1 R_Df ISO 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 ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.5 12.0 12.7 13.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.6 12.1 12.9 13.7
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.6 12.1 12.9 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 49 53 59 65 74 79 64
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 49 51 58 65 73 79 63
Flanking TL for Path Df_2 R_Df ISO 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 ISO 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*LOG10(10^-6.4 + 10^- 9 + 10^- 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 ISO 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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 10.7 11.0 11.4 12.0 12.7 13.6
Velocity Level Difference for Df  D_v,Df_4,situISO 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 ISO 15712-1, Eq. 25a 49 52 58 65 73 79 63
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 48 51 58 65 73 78 62
Flanking TL for Path Df_4 R_Df ISO 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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EXAMPLE 2.2.2: DETAILED METHOD 

¶ Rooms one-above-the-other 

¶ 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  

Illustration for this case 

 

Junction of separating floor of 150 mm 
thick concrete with non-loadbearing 
190 mm concrete block wall. 
(Side view of Junctions 1 and 3) 

 

 
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 details, 
but cross-junction) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (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: 

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

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

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining 

Junction 2 or 4: Rigid Junction of separating floor / flanking wall with: 

¶ Rigid mortared junctions with concrete block wall assemblies (T- and 
cross-junctions at Junctions 2 and 4, respectively)  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

¶ Acoustical Parameters: 
 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

T-Junction 1 or 3 ISO 15712-1, Eq. E.4 3.6 5.8 1.178

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

X-Junction 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.674

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.032 (Eq. C.2) 

(at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.038 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.293 0.202 0.136 0.090 0.058 0.036
Effect of Airborne Flanking No leakage 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 42 45 53 62 70 78 56
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
Junction 1: 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.278 0.182 0.115 0.071 0.042 0.024
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.5 39.5 45.6 51.5 59.3 64.3 50
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.5 39.5 45.6 51.5 59.3 64.3 50
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situNegligible connection
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 8.8 9.0 9.4 9.8 10.4 11.1
Velocity Level Difference for Df  D_v,Df_1,situNegligible 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 ISO 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 52 55 61 68 76 82 66
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 51 54 62 69 78 85 65
Flanking TL for Path Df_2 R_Df ISO 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(10^-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 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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.6 12.8 13.1 13.6 14.1 14.8
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.6 12.8 13.1 13.6 14.1 14.8
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 55 58 64 71 79 85 69
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 54 57 64 72 80 88 68
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 54 57 64 72 80 88 68
Junction 4: Flanking STC for all paths - 10*LOG10(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
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Summary for Section 2.2: Calculation Examples for  Concrete and Concrete Masonry 

Constructions with Non -Rigid Junctions 

The worked examples 2.2.1 and 2.2.2 illustrate the process for calculating the sound transmission 

between rooms in a building with bare concrete floor/ceilings and hollow concrete block masonry 

wall assemblies where there is a non-rigid (non-loadbearing) junction between the top of the 

hollow concrete block masonry wall and the concrete floor above (due to the presence of a soft 

firestop material).  

For both the side-by-side room pair (Example 2.2.1) and the rooms one-above-the-other (Example 

2.2.2) the ASTC rating is equal to or lower than the STC rating of the separating assembly. For the 

specific wall and floor assemblies in the examples, the difference is 2 points for the horizontal pair 

and 3 points for the vertical pair. Different mass ratios of the building elements could change the 

difference between the STC rating and the ASTC rating. The basic issue is that ASTC ratings are 

lower than the corresponding STC rating, and that the total flanking sound transmission loss (due 

to the combination of 12 flanking paths) is of similar importance to the direct sound transmission 

loss through the separating wall or floor. 

Examination of the individual flanking paths in the examples of Section 2.1 and 2.2 shows that 

some junctions transmit less vibration energy when a non-rigid junction is used, because the soft 

junction blocks some transmission paths. But this has only a small effect on the ASTC rating of the 

complete system because the paths via the remaining rigid connections transmit more vibration 

energy. Overall, the ASTC rating for these examples remains the same compared with the rigid 

case for side-by-side rooms, and increases by 1 point where one room is above the other. 

The key conclusion is that introducing non-loadbearing hollow concrete block masonry walls has 

only a small effect on the overall ASTC ratings between adjacent rooms, and can readily be offset 

by the choice of suitable linings as shown in the following Section.  
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2.3. !ÄÄÉÎÇ Ȱ,ÉÎÉÎÇÓȱ ÔÏ 7ÁÌÌÓȟ &ÌÏÏÒÓȟ and Ceilings in Concrete/Masonry 

Buildings  

The practicality of the calculation framework of ISO 15712-1 comes from the straightforward extension 

to deal with the ƛƴŎǊŜƳŜƴǘŀƭ ŜŦŦŜŎǘ ƻŦ άƭƛƴƛƴƎǎέ added to the bare structural elements. Here, as before, 

άōŀǊŜέ ƛǎ ǘŀƪŜƴ ǘƻ ƳŜŀƴ ǘƘŜ ŀǎǎŜƳōƭȅ ƻŦ ŎƻƴŎǊŜǘŜ ƻǊ ƳŀǎƻƴǊȅ ǿƛǘƘƻǳǘ ŀ lining such as an added gypsum 

board finish on the walls or ceiling, or flooring over the concrete slab. ¢ƘŜ άōŀǊŜέ ǎǳǊŦŀŎŜ ŎƻǳƭŘ ōŜ 

painted or sealed, or have a thin coat of plaster.  

It is common practice, especially in residential buildings, to add finish surfaces to the basic structural 

wall and floor assemblies ς for example, various flooring products, and gypsum board wall or ceiling 

surfaces that conceal both the bare concrete surfaces and building services such as electrical wiring, 

water pipes and ventilation ducts. These are described in ISO 15712-м ŀǎ άƭƛƴƛƴƎǎέ ƻǊ άƭƛƴŜǊǎέ ƻǊ άƭŀȅŜǊǎέ. 

The first termΣ άƭƛƴƛƴƎǎέ is used in this Guide.  

Wall or ceiling linings typically include lightweight framing supporting the gypsum board surface layer 

and often include sound absorptive material3 in the cavities between the bare assembly and the gypsum 

board.  

 

Figure 2.3: Transmission combines direct path through separating wall (Dd) and structure-borne flanking 

via paths Df, Fd, and Ff at each of the four edges of the separating assembly. Transmission via these 

paths is altered by addition of linings in the source room and/or receiving room.  
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Adding a lining can significantly improve the sound attenuation by changing the flow of sound power 

from the reverberant 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 calculation combines 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 structures of concrete or 

masonry that are much heavier than the linings. 

 

Input Data for  the Improvement due to Linings  

A standard process for evaluating linings is given in ISO 10140-1; its ASTM counterpart uses ASTM E90 to 

measure the change between the TL for a bare concrete or masonry assembly and the TL for the same 

assembly with the lining added. The improvement depends slightly on mass and porosity of the bare 

assembly. Theoretically, this change in TL should be corrected to remove the non-resonant part of the 

transmission for flanking paths, but as noted in ISO 15712-1, the laboratory result gives a good (slightly 

conservative) estimate. Uncorrected ASTM E90 test data for linings are used in this Guide.  

Note that the lining may be installed on either the source or the receiving side of the base assembly for 

the ASTM E90 test, 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 extensions from the eight 

steps described at the beginning of Chapter 2: 

At Step 4: to calculate direct sound transmission loss in-situ through the separating assembly, add 

the laboratory data for the TL change due to an added lining on the source side and the 

laboratory data for the TL change due to an added lining on the receiving side using Eq. 24 

of ISO 15712-1. The changes are identified in Eq. 24 as DRD,situ and DRd,situ respectively.  

At Step 8: to calculate flanking sound transmission via each flanking path, add the laboratory data for 

the TL change due to an added lining on the assembly in the source room and the 

laboratory data for the TL change due to an added lining on the assembly in the receiving 

room, using Eq. 24 of ISO 15712-1. The changes are identified in the equation as DRi,situ 

and DRj,situ respectively.  

Other than these two additions, the process remains unchanged from that described in Section 2.1. 
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EXAMPLE 2.3.1: DETAILED METHOD 

¶ Rooms side-by-side 

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

¶ Same structure as Example 2.1.1, plus lining of walls 

Illustration for this case 

 

Junction of 190 mm concrete block 
separating wall (with gypsum board 
lining) with 150 mm thick concrete floor 
and ceiling.  
(Side view of Junctions 1 and 3) 

 

 
Junction of separating wall with flanking 
side wall, both of 190 mm concrete 
block with gypsum board linings. 
(Plan view of Junction 2 or 4) 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
 

¶ Both sides lined with 13 mm gypsum board
4
 supported on 65 mm 

non-loadbearing steel studs
5
 spaced 600 mm o.c., with no 

absorptive material
3
 filling stud cavities  

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Abutting side wall and separating wall of hollow concrete block 
masonry

1
 with mass per area of 238 kg/m

2
, with rigid mortared T-

junctions 

¶ Flanking walls lined with 13 mm gypsum board
4
 supported on 65 mm 

non-loadbearing steel studs
5
 spaced 600 mm o.c. with no absorptive 

material
3
 filling stud cavities 

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete 150 mm thick) with no added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly  

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 or 3ISO 15712-1, Eq. E.3 6.1 11.6 8.8 8.8 0.571

T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 5.7 5.7 0.420

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_d wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 29 56 74 82 85 90 53
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 43.9 52.0 60.9 69.4 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 9.3 9.4 9.7 10.0 10.5 11.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 46 61 74 83 89 90 70
Flanking TL for Path Df_1 R_Df ISO 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 + 10^- 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,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 ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.5 12.0 12.7 13.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 41 69 87 90 90 90 65
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 41 68 86 90 90 90 65
Flanking TL for Path Df_2 R_Df ISO 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 ISO 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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 41 68 86 90 90 90 65
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 40 68 86 90 90 90 64
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 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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EXAMPLE 2.3.2: DETAILED METHOD 

¶ Rooms side-by-side 

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

¶ Same structure as Example 2.1.1, enhanced lining of walls 

Illustration 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) 

 

 

Junction of separating wall with flanking 

side wall, both of 190 mm concrete 

block with enhanced gypsum board 

linings.  

(Plan view of Junction 2 or 4) 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
 

¶ Separating wall lined both sides with 13 mm gypsum board
4
 on 

65 mm non-loadbearing steel studs
5
 spaced 600 mm o.c., with 

absorptive material
3 

filling stud cavities 

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Rigid mortared T-junctions of abutting side wall and separating wall 
of hollow concrete block masonry

1
 with mass per area of 238 kg/m

2
 

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c., with absorptive 

material
3 
filling stud cavities  

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete 150 mm thick) with no added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly.  

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1 or 3ISO 15712-1, Eq. E.3 6.1 11.6 8.8 8.8 0.571

T-Junction 2 or 4 ISO 15712-1, Eq. E.4 5.7 5.7 5.7 0.420

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_d wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
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 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 59 78 88 88 90 90 83
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 43.9 52.0 60.9 69.4 77.8 55
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 9.3 9.4 9.7 10.0 10.5 11.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 48 51 60 69 78 87 62
Flanking TL for Path Fd_1 R_Fd ISO 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(10^-6.2 + 10^- 8.3 + 10^- 8.3 ) = 62

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 ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Structural Reverb. Time in-situ  T_s,situ ISO 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 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 10.9 11.1 11.5 12.0 12.7 13.5
Velocity Level Difference for Fd  D_v,Fd_2,situISO 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,situISO 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 ISO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Df_2 R_Df ISO 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, 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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 10.8 11.1 11.6 12.1 12.9 13.7
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Fd_4 R_Fd ISO 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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EXAMPLE 2.3.3: DETAILED METHOD 

¶ Rooms one-above-the-other 

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

¶ Same structure as Example 2.1.2, plus lining of walls 

Illustration for this case 

 

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

 

 
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) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (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: 

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
  

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with no absorptive 

material
3 
filling stud cavities 

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

¶ Rigid mortared T-junction with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
  

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with no absorptive 

material
3 
filling stud cavities 

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 44 52 61 69 78 55
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
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
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 14.1 14.4 14.8 15.4 16.1 17.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 45 72 90 90 90 90 69
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Junction 1: Flanking STC for all paths - 10*LOG10(10^-6.9 + 10^- 7.2 + 10^- 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 44 71 89 90 90 90 68
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Junction 2: Flanking STC for all paths - 10*LOG10(10^-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 Junction 2
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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 47 74 90 90 90 90 71
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 49 64 77 86 90 90 73
Flanking TL for Path Df_4 R_Df ISO 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, Eq. 1.4 35 44 52 61 69 76 54
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EXAMPLE 2.3.4: DETAILED METHOD 

¶ Rooms one-above-the-other 

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

¶ Same structure as Example 2.1.2, enhanced lining of walls 

Illustration for this case 

 

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

 

 
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) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (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: 

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
 

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with absorptive 

material
3 
filling stud cavities  

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

¶ Rigid mortared T-junction with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
 

¶ Flanking walls lined with 13 mm gypsum board
4 

on 65 mm non-
loadbearing steel studs

5
 spaced 600 mm o.c. with absorptive 

material
3 
filling stud cavities  

¶ Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 41 44 52 61 69 78 55
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_f1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
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
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 14.1 14.4 14.8 15.4 16.1 17.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 75 90 90 90 90 90 90
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 63 74 83 88 90 90 85
Flanking TL for Path Df_1 R_Df ISO 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 74 90 90 90 90 90 90
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Junction 2: Flanking STC for all paths - 10*LOG10(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 Junction 2
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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 64 75 84 89 90 90 86
Flanking TL for Path Df_4 R_Df ISO 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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EXAMPLE 2.3.5: DETAILED METHOD 

¶ Rooms one-above-the-other 

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

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

Illustration for this case 

 

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

 

 
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) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Ceiling lining: 16 mm gypsum board
4
 fastened to hat-channels

7
 

supported on cross-channels hung on wires, cavity of 150 mm 
between concrete and ceiling, with 150 mm absorptive material

3
 

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

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
  

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with no absorptive 

material
3
 filling stud cavities 

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

¶ Rigid mortared T-junction with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
  

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with no absorptive 

material
3
 filling stud cavities 

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d wwπоопΣ ɲ¢[π/hbмрлπ/лм12 23 25 24 19 18
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 49 65 76 85 90 90 73
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
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
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 14.1 14.4 14.8 15.4 16.1 17.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 45 72 90 90 90 90 69
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 56 84 90 90 90 90 80
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 48 63 76 85 90 90 72
Junction 1: Flanking STC for all paths - 10*LOG10(10^-6.9 + 10^- 8 + 10^- 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 44 71 89 90 90 90 68
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 54 82 90 90 90 90 78
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 46 61 75 84 90 90 70
Junction 2: Flanking STC for all paths - 10*LOG10(10^-6.8 + 10^- 7.8 + 10^- 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 Junction 2
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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 47 74 90 90 90 90 71
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 57 85 90 90 90 90 81
Flanking TL for Path Df_4 R_Df ISO 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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EXAMPLE 2.3.6: DETAILED METHOD 

¶ Rooms one-above-the-other 

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

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

Illustration for this case 

 

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

 

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) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Ceiling lining: 16 mm gypsum board
4
 fastened to hat-channels

7
 

supported on cross-channels hung on wires, cavity of 150 mm 
between concrete and ceiling, with 150 mm absorptive material

3
 

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

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
  

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c. with absorptive 

material
3
 filling stud cavities 

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

¶ Rigid mortared T-junctions with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
 

¶ Flanking walls lined with 13 mm gypsum board
4 

on 65 mm non-
loadbearing steel studs

5
 spaced 600 mm o.c. with absorptive 

material
3
 filling stud cavities 

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124 (Eq. C.2) 

Reference K_Ff K_Dd' K_Fd K_Df ʅ ƭψƪ Φ ʰψƪ

X-Junction 1, 3, 4ISO 15712-1, Eq. E.311.6 6.1 8.8 8.8 0.843

T-Junction 2ISO 15712-1, Eq. E.48.1 5.8 5.8 0.657

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.028 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1 0.041 (at 500 Hz)

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

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1 0.047 (at 500 Hz)
¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣпISO 15712-1, Eq. C.1 0.043 (at 500 Hz)

ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 ɲR_D No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_d wwπоопΣ ɲ¢[π/hbмрлπ/лм8 21 24 24 22 19
Structural Reverb. Time in-situ T_s,situ ISO 15712-1, Eq. C.1-C.3 0.346 0.237 0.159 0.104 0.066 0.041
Leakage or Airborne Flanking Sealed & Blocked 0.0 0.0 0.0 0.0 0.0 0.0
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 49 65 76 85 90 90 73
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_f1 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
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
TL in-situ for F1  R_F1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
TL in-situ for f1  R_f1,situ ISO 15712-1, Eq. 19 36.9 39.8 45.9 51.8 59.5 64.5 51
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 14.1 14.4 14.8 15.4 16.1 17.0
Velocity Level Difference for Fd  D_v,Fd_1,situISO 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,situISO 15712-1, Eq. 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 ISO 15712-1, Eq. 25a 75 90 90 90 90 90 90
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 71 90 90 90 90 90 89
Flanking TL for Path Df_1 R_Df ISO 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 + 10^- 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπснΣ {{срψDC.срψDмо11 19 21 18 17 21
Structural Reverb. Time in-situ  T_s,situ ISO 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 40.4 46.5 52.3 59.9 64.9 51
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 11.3 11.5 11.9 12.4 13.1 13.9
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 9.5 9.7 10.0 10.4 11.0 11.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 74 90 90 90 90 90 90
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 69 90 90 90 90 90 89
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 61 72 82 87 90 90 83
Junction 2: Flanking STC for all paths - 10*LOG10(10^-9 + 10^- 8.9 + 10^- 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 Junction 2
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 ISO 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,situISO 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,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Velocity Level Difference for Df  D_v,Df_4,situISO 15712-1, Eq. 21, 22 12.3 12.5 12.8 13.3 13.8 14.5
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_4 R_Ff ISO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_4 R_Fd ISO 15712-1, Eq. 25a 72 90 90 90 90 90 90
Flanking TL for Path Df_4 R_Df ISO 15712-1, Eq. 25a 64 75 84 89 90 90 86
Junction 4: Flanking STC for all paths - 10*LOG10(10^-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 examples 2.3.1 to 2.3.6 demonstrate the calculation of sound transmission between rooms 

in a building of concrete/masonry when linings are added to some or all of the bare floor and wall 

assemblies. The examples show improvements in direct and/or flanking transmission loss via specific 

paths due to the addition of some common types of linings using gypsum board, lightweight steel 

framing, and sound absorbing material. Many other lining options are possible, and may be easily 

substituted if the necessary laboratory test data is available. Note that for a hollow concrete block 

masonry wall constructed using normal weight units, tests have shown that its surface could be painted 

or sealed, or have a thin coat of plaster without effect on the sound transmission. 

Examples 2.3.1 and 2.3.2 for the horizontal room pair show the improvements relative to Example 2.1.1, 

which has the same concrete and masonry elements but no linings. For both of these examples, linings 

of gypsum board mounted on 65 mm lightweight steel studs are installed on all the wall surfaces; for 

Example 2.3.2, the cavities between the studs are filled with absorptive material. In both cases, the ASTC 

rating is increased ς from 48 with bare walls, to 51 with the basic lining, and to 59 with addition of 

absorptive material. In Example 2.3.1 with the basic lining (SS65_G13), the combined Flanking STC of 56 

is better than the Direct STC of 53, but the contributions of the flanking paths still decrease the ASTC to 

51. The better wall linings in Example 2.3.2 raise the Direct STC for the separating partition to over 80, 

and provide a similar improvement for the wall/wall junctions. The apparent sound insulation of the 

complete system is limited by the significant transmission via junctions 1 and 3, particularly the floor-

floor and ceiling-ceiling paths which are still bare concrete. Adding a lining to the ceiling could make 

flanking transmission via the ceiling insignificant, but would increase the ASTC by only 3 points to 62. To 

raise the ASTC to over 62, a substantial 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 Example 2.1.2 

when the flanking wall surfaces are lined. The ASTC is increased from 52 with bare concrete masonry 

walls to 54 (for 2.3.3, with the basic lining SS65_G13) and to 55 (for 2.3.4, with absorptive material filling 

the wall cavities). In both cases, the higher flanking TL due to the wall linings is short-circuited by direct 

transmission through the floor.  

Examples 2.3.5 and 2.3.6 have the same structural assemblies and wall linings as 2.3.3 and 2.3.4 

respectively, but show the effect of adding a ceiling lining. The ASTC rises to 61 with the ceiling plus the 

basic wall lining, and to 72 with ceiling and better wall lining with absorptive material filling the inter-

stud cavities. In Example 2.3.5, with the basic SS65_G13 lining on the walls, the ASTC is limited by the 

flanking paths. With the addition of absorptive material to the wall linings in 2.3.6, the ASTC is mainly 

limited by direct transmission but an excellent ASTC rating is achieved.  

Overall, these examples show the clear benefit of wall and ceiling linings in achieving high ASTC values, 

and emphasize the need to focus improvements on the weakest path(s).  
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2.4. Simplified Calculation Method for Concrete/Masonry Buildings  

Section 4.4 of ISO 15712-м ǇǊŜǎŜƴǘǎ ŀ ά{ƛƳǇƭƛŦƛŜŘ ƳƻŘŜƭ ŦƻǊ ǎǘǊǳŎǘǳǊŜ-borne transmission.έ The 

Simplified Method has some clearly stated limitations, and some implicit cautions including that: 

¶ The Simplified Method uses a set of ad hoc approximations that are appropriate for buildings 

with concrete and concrete masonry construction, with or without linings. 

¶ The application of the Simplified Method άƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ǇǊƛƳŀǊƛƭȅ ƘƻƳƻƎŜƴŜous 

constructions,έ further restricted here to homogeneous lightly-damped structural assemblies. 

Here, άƭƛƎƘǘƭȅ-ŘŀƳǇŜŘέ ƛƳǇƭƛŜǎ ŀ ǊŜǾŜǊōŜǊŀƴǘ ǾƛōǊŀǘƛƻƴ ŦƛŜƭŘ ǘƘŀǘ Ŏŀƴ ōŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŀ 

ƳŜŀƴ ǾƛōǊŀǘƛƻƴ ƭŜǾŜƭΣ ŀƴŘ άƘƻƳƻƎŜƴŜƻǳǎέ ƛƳǇƭƛŜǎ ǎƛƳƛƭŀǊ ōŜƴŘƛƴƎ ǎǘƛŦfness in all directions 

across the surface. This limitation excludes wood-framed and steel-framed assemblies, but 

includes typical concrete or hollow concrete block masonry walls and concrete floors. 

¶ Within that restricted context, the calculation has been structured to predict an ASTC rating 

slightly lower than that from the Detailed Method used in the examples presented in this Guide, 

especially if linings are applied to the assemblies.  

The calculation method of Section 4.4 of ISO 15712-1 is based on two main simplifications: 

¶ The most significant simplification is that losses to connected assemblies are dealt with άƛƴ ŀƴ 

ŀǾŜǊŀƎŜ ǿŀȅέΣ ignoring the difference between the losses for laboratory specimens and the 

(usually higher) in-situ sound transmission loss due to edge losses to adjoining wall and floor 

constructions in the building. 

¶ The procedure uses only single-number quantities as input data, namely laboratory STC ratings 

for the wall and floor assemblies, ɲ{¢/ ǾŀƭǳŜǎ ŦƻǊ ŀƴȅ ƭƛƴƛƴƎǎ, and mean Kij values for the 

junction attenuation. 

¶ These simplifications eliminate much of the calculation process of the Detailed Method. 

However, the Simplified Method tends to predict an ASTC which is slightly lower than that from 

the Detailed Method described in Section 2.1 of this Guide. 

The Simplified Method predicts the overall ASTC rating by following the steps indicated in Figure 2.4.1 

and explained in more detail below. 
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Figure 2.4.1: Steps to calculate the Direct STC and the Flanking STC for each flanking path.  

Step 1:  Assemble the required laboratory test data for the constructions including the: 

o Laboratory sound transmission class (STC) values based on the TL measured according to 

ASTM E90 for the structural floor or wall assemblies (of bare concrete or masonry), 

o Mass per area for these bare assemblies, 

o Measured change in sound transmission class (DSTC) determined according to Appendix A1 

of this Guide for each lining that will be added to the bare structural floor or wall assemblies. 

Step 2: Determine the correction terms as follows: 

a) For linings on the source and/or receiving side of the separating assembly, the correction 

DSTCDd is the sum of the larger of the DSTC values for these two linings plus half of the 

smaller value. 

b) For each flanking path ij, the correction DSTCij for linings on the source surface i and/or the 

receiving surface j, is the sum of the larger of the DSTC values for these two linings plus half 

of the smaller value. 

c) For each edge of the separating assembly, calculate the vibration reduction indices KFf, KFd, 

and KDf 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 from Annex E of 

ISO 15712-1. These values depend on the junction geometry and the ratio of the mass per 

area for the connected assemblies. Also calculate the normalization correction, which 

depends on the length of the flanking junction and the area of the separating assembly. 

Step 3: Calculate the Direct STC rating for the direct sound transmission through the separating 

assembly (STCDd ) using Eq. 27 of ISO 15712-1 with the inputs: 

o Laboratory STC value for the bare structural assembly, 

o Correction for linings DSTCDd from Step 2(a). 

Step 2(a): For a separating 

assembly, calculate DSTCDd 

due to linings 

Step 2(b): For flanking 
paths at each edge, 

calculate DSTCFf , DSTCFd 

and DSTCDf due to linings 

Step 2(c): For the flanking 
paths at each edge, 
calculate the vibration 

reduction indices KFf, KFd 

and KDf and normalization 
correction 

Step 1:  
Assemble the 
laboratory data 
for the separating 
assembly and for 
each of the 
assemblies 
connected to its 
four edges  

Step 3: 
For a separating assembly 
calculate Direct Path STCDd   

Step 4: For each edge, calculate 
the Flanking STC for paths Ff, Fd 
and Df  

Step 5: Combine 
Direct STC with 
Flanking STCs 

ASTC 
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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 Eq. 28a of ISO 15712-1 with inputs:  

o Laboratory STC value for each bare structural assembly,  

o Correction for linings DSTCij from Step 2(b), 

o Value of Kij and normalization correction for this path from Step 2(c). 

Step 5: Combine the transmission via the direct and flanking paths to determine the ASTC. In the worked 

examples, the Direct STC and Flanking STC values are rounded to the 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 that is by-passing 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 (STCDd) of the separating wall or floor assembly and the combined 

Flanking STC ratings of the three flanking paths for every junction at the four edges of the separating 

assembly. This may be expressed as: 

ὃὛὝὅ ρπÌÏÇρπȢẗ ρπȢẗ ρπȢẗ ρπȢẗ   Eq. 2.4.1 

Eq. 2.4.1 is appropriate for all types of building systems similar to the Standard Scenario. The following 

expressions are used to calculate the transmission for each individual path:  

¶ For the direct path, STCDd is obtained according to Eq. 2.4.2 from the laboratory STC of the bare 

separating assembly and the DSTC changes due to linings on source ά5έ ŀƴŘκƻǊ ǊŜŎŜƛǾƛƴƎ ǎƛŘŜ 

άŘέ ƻŦ ǘƘŜ ŀǎǎŜƳōƭȅΦ This is the counterpart in ASTM metrics for Eq. 30 of ISO 15712-1. 

ὛὝὅ  ὛὝὅ ÍÁØЎὛὝὅȟЎὛὝὅ
ÍÉÎЎὛὝὅȟЎὛὝὅ

ς
 

Eq. 2.4.2  

¶ For each flanking path, STCij is calculated using Eq. 2.4.3 where index i and j refer to the coupled 

flanking assemblies; ǘƘǳǎΣ άƛέ Ŏŀƴ ŜƛǘƘŜǊ ōŜ ά5έ ƻǊ άCέ ŀƴŘ άƧέ Ŏŀƴ ōŜ άŦέ ƻǊ έŘέΦ ¢ƘŜ ƎŜƻƳŜǘǊƛŎ 

correction factor at the end depends on the surface area of the separating assembly (Ss) and the 

length of the junction between flanking and separating assemblies (lij), with l0 = 1 m. Eq. 2.4.3 is 

the counterpart in ASTM metrics for Equations 28a and 31 of ISO 15712-1. 

ὛὝὅ  
ὛὝὅ

ς

ὛὝὅ

ς
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Eq. 2.4.3 

  



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

Page 66 of 196  Guide to Calculating Airborne Sound Transmission in Buildings 

4th edition ς December 2018  

EXAMPLE 2.4.1: SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Concrete floors and normal weight concrete block walls with 

rigid junctions 

¶ Same structure as Example 2.1.1 

Illustration for this case 

 

Junction of 190 mm concrete block 

separating wall with 150 mm thick 

concrete floor and ceiling. 

(Side view of Junctions 1 and 3) 

 

 

Junction of separating wall with side 

wall, both of 190 mm concrete block.  

(Plan view of Junction 2 or 4) 

 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

using normal weight units not less than 53% solid, and with mass 

per area of 238 kg/m
2
, with no lining 

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete150 mm thick) with no topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Abutting side wall and separating wall of hollow concrete block 

masonry
1
 with mass per area of 238 kg/m

2
, with no lining 

¶ Rigid mortared T-junctions 

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete150 mm thick) with no added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly  

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For 190 mm concrete block walls: 

Mass/unit area (kg/m2 ) = 238 (Separating wall)

238 (Flanking wall)

For 150 mm concrete floor: 

Mass/unit area (kg/m2 ) = 345

Separating partition area ( m2 ) =  12.5

Floor/wall junction length (m ) =  5.0

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

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.3

2 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E.4

3 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E.3

4 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E.4

Kij [dB]
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ change by Lining on D ɲR_D,w No lining 0
ɲ{¢/ change by Lining on d ɲR_d,w No lining 0
Direct STC in-situ R_Dd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCмΣǿNo lining 0
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦмΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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_ Df,w RR-331, Eq. 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCнΣǿNo lining 0
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦнΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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_ Df,w RR-331, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCоΣǿNo lining 0
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦоΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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_ Df,w RR-331, Eq. 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCпΣǿNo lining 0
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦпΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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_ Df,w 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(10^-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

Reference
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EXAMPLE 2.4.2: SIMPLIFIED METHOD 

¶ Rooms one-above-the-other 

¶ Concrete floors and normal weight concrete block walls with 

rigid junctions 

¶ Same structure as Example 2.1.2 

Illustration for this case 

 

Cross-junction of separating floor of 
150 mm thick concrete with 190 mm 
concrete block wall. 
(Side view of Junctions 1, 3 or 4) 

 

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

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

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

lining below  

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

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 

block masonry
1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

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

¶ Rigid mortared T-junction with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 

block masonry
1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
, with no lining  

Acoustical Parameters: 

 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For 190 mm concrete block walls: 

Mass/unit area (kg/m2 ) = 238 (Junctions 1&3)

238 (Junctions 2&4)

For 150 mm concrete floor: 

Mass/unit area (kg/m2 ) = 345

Separating partition area ( m2 ) =  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

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.3

2 Rigid T-junction 1.45 8.1 5.8 5.8 ISO 15712-1, Eq. E.4

3 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E.3

4 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E.3

Kij [dB]
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ change by Lining on D ɲR_D,w No lining 0
ɲ{¢/ change by Lining on d ɲR_d,w No lining 0
Direct STC in-situ R_Dd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCмΣǿNo lining 0
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦмΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2  + MAX(0,0) + MIN(0,0)/2 + 11.6 + 6 = 67
Flanking STC for path Fd R_ Fd,w 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_ Df,w RR-331, Eq. 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCнΣǿNo lining 0
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦнΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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 + 10^- 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCоΣǿNo lining 0
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦоΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2  + MAX(0,0) + MIN(0,0)/2 + 11.6 + 6 = 67
Flanking STC for path Fd R_ Fd,w 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_ Df,w RR-331, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCпΣǿNo lining 0
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦпΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2  + MAX(0,0) + MIN(0,0)/2 + 11.6 + 7 = 68
Flanking STC for path Fd R_ Fd,w 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_ Df,w 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(10^-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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EXAMPLE 2.4.3: SIMPLIFIED METHOD 

¶ Rooms side-by-side 

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

¶ Same structure and lining as Example 2.3.2 

Illustration 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) 

 

 
Junction of separating wall with flanking 
side wall, both of 190 mm concrete 
block with enhanced gypsum board 
linings.  
(Plan view of Junction 2 and 4) 

 

Separating wall assembly (loadbearing) with: 

¶ One wythe of 190 mm hollow concrete block masonry
1
 constructed 

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

2
 

¶ Separating wall lined both sides with 13 mm gypsum board
4
 on 

65 mm non-loadbearing steel studs
5
 spaced 600 mm o.c., with 

absorptive material
3 

filling inter-stud cavities 

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

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring 

¶ Rigid mortared cross-junction with concrete block wall assembly 

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

¶ Rigid mortared T-junctions of abutting side wall and separating wall 
of hollow concrete block masonry

1
 with mass per area of 238 kg/m

2
 

¶ Flanking walls lined with 13 mm gypsum board
4
 on 65 mm non-

loadbearing steel studs
5
 spaced 600 mm o.c., with absorptive 

material
3 
filling inter-stud cavities  

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

¶ Concrete ceiling with mass per area of 345 kg/m
2
 (e.g. normal 

weight concrete 150 mm thick) with no added ceiling lining 

¶ Rigid mortared cross-junction with concrete block wall assembly 

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For 190 mm concrete block walls: 

Mass/unit area (kg/m2 ) = 238 (Separating wall)

238 (Flanking wall)

For 150 mm concrete floor: 

Mass/unit area (kg/m2 ) = 345

Separating partition area ( m2 ) =  12.5

Floor/wall junction length (m ) =  5.0

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

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.3

2 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E.4

3 Rigid cross-junction 0.69 6.1 8.8 8.8 ISO 15712-1, Eq. E.3

4 Rigid T-junction 1.00 5.7 5.7 5.7 ISO 15712-1, Eq. E.4

Kij [dB]



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

Guide to Calculating Airborne Sound Transmission in Buildings Page 71 of 196 

4th edition ς December 2018  

 

  

ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ change by Lining on D ɲR_D,w wwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
ɲ{¢/ change by Lining on d ɲR_d,w wwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
Direct STC in-situ R_Dd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCмΣǿNo lining 0
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦмΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ 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 1: 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 2: Separating Wall/Wall
Flanking Element F2: 
Laboratory STC for F2 R_F2,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCнΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦнΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
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_ 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_ Df,w 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 + 10^- 9 ) = 85

Junction 3: Separating Wall/Ceiling
Flanking Element F3: 
Laboratory STC for F3 R_F3,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCоΣǿNo lining 0
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦоΣǿNo lining 0
Flanking STC for path Ff R_ Ff,w 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_ 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCпΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦпΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπснΣ  {{срψDC.срψDмо19
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_ 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_ Df,w RR-331, Eq. 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 + 10^- 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

Reference
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EXAMPLE 2.4.4: SIMPLIFIED METHOD 

¶ Rooms one-above-the-other 

¶ Concrete floors and normal weight concrete block walls with 

rigid junctions 

¶ Same structure as Example 2.3.5 

Illustration for this case 

 

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

 
 
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) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass per area of 345 kg/m
2
 (e.g. normal weight 

concrete 150 mm thick) with no topping or flooring  

¶ Ceiling lining: 16 mm gypsum board
4 

fastened to hat-channels
7
 

supported on cross-channels hung on wires, cavity of 150 mm 
between concrete and ceiling, with 150 mm absorptive material

3
 

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

¶ Rigid mortared cross-junction with concrete block wall assemblies 

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
 

¶ Flanking walls lined with 13 mm gypsum board
4 

on 65 mm non-
loadbearing steel studs

5
 spaced 600 mm o.c. with no absorptive 

material
3
 in inter-stud cavities 

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

¶ Rigid mortared T-junctions with concrete block wall assemblies  

¶ Wall above and below floor of one wythe of 190 mm hollow concrete 
block masonry

1
 constructed using normal weight units not less than 

53% solid, and with mass per area of 238 kg/m
2
 

¶ Flanking walls lined with 13 mm gypsum board
4 

on 65 mm non-
loadbearing steel studs

5
 spaced 600 mm o.c. with no absorptive 

material
3
 in inter-stud cavities 

Acoustical Parameters: 

 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For 190 mm concrete block walls: 

Mass/unit area (kg/m2 ) = 238 (Junctions 1&3)

238 (Junctions 2&4)

For 150 mm concrete floor: 

Mass/unit area (kg/m2 ) = 345

Separating partition area ( m2 ) =  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

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.3

2 Rigid T-junction 1.45 8.1 5.8 5.8 ISO 15712-1, Eq. E.4

3 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E.3

4 Rigid cross-junction 1.45 11.6 8.8 8.8 ISO 15712-1, Eq. E.3

Kij [dB]
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-334, CON150, TLF-15-045 53
ɲ{¢/ change by Lining on D ɲR_D,w No lining 0
ɲ{¢/ change by Lining on d ɲR_d,w RR-334, ɲ¢[π/hbмрлπ/лмΣ  {¦{мрлψDC.мрлψDмс19
Direct STC in-situ R_Dd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCмΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦмΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 + 11.6 + 6 = 70
Flanking STC for path Fd R_ Fd,w 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_ Df,w RR-331, Eq. 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*LOG10(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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCнΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦнΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking STC for path Ff R_ Ff,w 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_ Fd,w 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_ Df,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCоΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦоΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 + 11.6 + 6 = 70
Flanking STC for path Fd R_ Fd,w 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_ Df,w RR-331, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψCпΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-334, Mean-BLK190(NW) 49
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ɲwψŦпΣǿwwπоопΣ ɲ¢[π.[Yόb²ύπсмΣ  {{срψDмо2
Flanking STC for path Ff R_ Ff,w RR-331, Eq. 2.4.3 49/2 + 49/2 + MAX(2,2) + MIN(2,2)/2 + 11.6 + 7 = 71
Flanking STC for path Fd R_ Fd,w 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_ Df,w 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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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 illustrate the use of the Simplified Method for calculating sound 

transmission between rooms in a building with concrete or hollow concrete block masonry walls and 

concrete floor assemblies, with or without linings added to some or all of the walls and floors.  

The examples show the performance for two cases with άōŀǊŜέ ŎƻƴŎǊŜǘŜ ŀƴŘ ƳŀǎƻƴǊȅ ŀǎǎŜƳōƭƛŜǎ ŀƴŘ 

two cases with improvements in direct and/or flanking transmission loss via specific paths due to the 

addition of some common types of linings using gypsum board, lightweight steel framing, and sound 

absorbing material. Many other lining options are possible, but evaluating the benefit of linings is not 

the focus of this section ς rather, it provides a basis for comparing the Simplified Method with the 

Detailed Method presented in Sections 2.1 to 2.3. 

Each of the examples has a counterpart in the detailed calculations in Sections 2.1 and 2.3, and the 

differences between the results (Detailed Method vs. Simplified Method) are readily compared: 

 

 

Detailed Method Simplified Method Comparison (Detailed vs Simplified)  

 Example ASTC Example ASTC Direct STC Total Flanking STC ASTC 

 2.1.1 48 2.4.1 47 51 vs 49 52 vs 52 48 vs 47  

 2.1.2 52 2.4.2 51 55 vs 53 55 vs 55 52 vs 51  

 2.3.2 59 2.4.3 60 83 vs 78 59 vs 60 59 vs 60  

 2.3.5 61 2.4.4 59 73 vs 72 61 vs 59 61 vs 59  

 

This limited set of comparisons is consistent with larger validation studies of the ISO procedure, which 

have shown that the Detailed MethoŘ ǘŜƴŘǎ ǘƻ ƎƛǾŜ ǎƭƛƎƘǘƭȅ ƘƛƎƘŜǊ ǾŀƭǳŜǎ ƻŦ wΩw (the counterpart of 

ASTC) than the Simplified Method with a scatter of about ± 1.5 dB. 

The basic conclusion that can be drawn from these examples is that the Simplified and Detailed 

Methods predict similar ASTC values for concrete and masonry buildings ς for these cases, the 

deviations are typically about ±1 ASTC points. But the differences tend to increase with better linings, 

with the Simplified Method tending to fall farther below the Detailed Method.  

A more detailed look at predictions for specific paths suggests that the balance among the direct path 

and the twelve flanking paths is not always well-reflected by the ad hoc corrections of the Simplified 

Method, especially where there are matching good linings on both path surfaces. Hence, any detailed 

design considerations to optimize the choice of linings should use the Detailed Method.  
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3. Buildings with CLT Wall and Floor Assemblies  

Cross-laminated timber (CLT) construction is based on structural floor and wall assemblies fabricated by 

laminating timber elements together into panels with layers of alternating perpendicular orientation of 

the timber elements. Typical panels have three or more layers or plies, with an overall thickness ranging 

from about 75 mm to 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 15712-1, respectively. More information 

on the direct and flanking sound insulation of CLT assemblies and building systems can be found in the 

NRC Research Report RR-оорΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ /[¢ .ǳƛƭŘƛƴƎǎΦέ ¢ƘŜ ǊŜǇƻǊǘ ǇǊƻǾƛŘŜǎ ǘƘŜ 

data for direct and flanking sound insulation for a variety of CLT building configurations. 

 

3.1. Simplified Calculation Procedure for CLT Constructions  

ISO 15712-1 states that the application of the Simplified Method άƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ǇǊƛƳŀǊƛƭȅ 

ƘƻƳƻƎŜƴŜƻǳǎ ŎƻƴǎǘǊǳŎǘƛƻƴǎέΣ a requirement which is further restricted here to homogeneous lightly-

damped structural assemblies. Here, άƭƛƎƘǘƭȅ-ŘŀƳǇŜŘέ ƛƳǇƭƛŜǎ ŀ ǊŜǾŜǊōŜǊŀƴǘ ǾƛōǊŀǘƛƻƴ ŦƛŜƭŘ ǘƘŀǘ Ŏŀƴ ōŜ 

ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŀ ƳŜŀƴ ǾƛōǊŀǘƛƻƴ ƭŜǾŜƭΣ ŀƴŘ άƘƻƳƻƎŜƴŜƻǳǎέ ƛƳǇƭƛŜǎ ǎƛƳƛƭŀǊ ōŜƴŘƛƴƎ ǎǘƛŦŦƴŜǎǎ ƛƴ ŀƭƭ 

directions across the surface. These definitions exclude wood-framed and steel-framed assemblies, but 

typical CLT wall or floor/ceiling assemblies are considered appropriate for the Simplified Method. 

Within this restricted context, the Simplified Method has been structured to predict an ASTC rating 

which is slightly lower than that from the Detailed Method described in Section 3.2 of this Guide.  

The Simplified Method uses two main simplifications: 

¶ The most significant simplification is that losses to connected assemblies are dealt with άƛƴ ŀƴ 

ŀǾŜǊŀƎŜ ǿŀȅέΣ ƛƎƴƻǊƛƴƎ ǘƘŜ variation of in-situ sound transmission loss due to edge losses to 

adjoining wall and floor constructions. This simplification eliminates much of the calculation 

process of the Detailed Method. Since the internal losses of CLT assemblies are high enough that 

the laboratory sound transmission loss can be used as in-situ sound transmission loss as 

described in Section 3.2, this simplification does not lead to a loss of accuracy for CLT 

constructions (unlike for less-damped constructions such as concrete or concrete block). 

¶ The procedure uses only single-number quantities as input data, namely laboratory STC ratings 

for the wall and floor assemblies, ɲ{¢/ ǾŀƭǳŜǎ ŦƻǊ ŀƴȅ ƭƛƴƛƴƎǎ, and mean Kij values for the 

junction attenuation. The output of the calculations using the Simplified Method is the ASTC 

rating. 

The Simplified Method predicts the overall ASTC rating, by following the steps in Figure 3.1.1, which are 

also explained in more detail below the figure. 
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Figure 3.1.1: Steps to calculate the ASTC rating using the Simplified Method.  

 

Step 1:  Assemble the required laboratory test data for the constructions: 

o Laboratory sound transmission class (STC) values based on direct sound transmission loss data 

measured according to ASTM E90 for the CLT floor or wall assemblies; 

o Measured change in sound transmission class (DSTC) determined according to Appendix A1 

for each lining that will be added to the base floor or wall assemblies. 

Step 2: Determine the correction terms as follows: 

d) For linings on the separating assembly, the correction DSTCDd is the sum of the larger of the 

DSTC values for these two linings plus half of the smaller DSTC value. 

e) For each flanking path ij, the correction DSTCij for linings on the source surface i and/or the 

receiving surface j is the sum of the larger of the DSTC values for these two linings plus half of 

the smaller DSTC value. 

f) For each edge of the separating assembly, determine the vibration reduction indices KFf, KFd, 

and KDf 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). Also calculate the normalization correction, 

which depends on the length of the flanking junction and the area of the separating assembly. 

Step 3: Calculate the Direct STC for direct sound transmission through the separating assembly (STCDd)  

according to Eq. 27 of ISO 15712-1 (and Eq. 3.1.2 in this Guide) using the laboratory STC rating 

for the Base CLT assembly plus any correction for linings DSTCDd from Step 2(a). 

  

Step 2(a): For separating 
assembly, calculate total 

change due to DSTC of 
linings on both sides. 

Step 2(b):  For each 
flanking path at each edge, 
calculate total change due 

to DSTC of linings. 

Step 2(c): For the flanking 
paths at each edge, 
calculate vibration 

reduction indices KFf, KFd 

and KDf and the 
normalization correction. 

Step 1:  
Assemble the 
laboratory data  

(STC and DSTC) 
for the separating 
assembly and for 
each assembly 
connected to its 
four edges.  

Step 3:  
For separating assembly 
calculate Direct Path STC. 

Step 4: For each edge, calculate 
Flanking STC for paths Ff, Fd 
and Df.  

Step 5: Combine 
Direct STC with 
Flanking STCs. 

ASTC 



 Chapter 3: Buildings with CLT Walls and Floors 

Guide to Calculating Airborne Sound Transmission in Buildings Page 77 of 196 

4th edition ς December 2018  

Step 4:  Calculate the Flanking STC for sound transmission via each pair of connected assemblies at each 

edge of the separating assembly according to Eq. 28a of ISO 15712-1 (and Eq. 3.1.3 in this 

Guide) with the following inputs:  

o laboratory STC rating for each Base CLT assembly plus lining correction DSTCij from Step 2(b); 

o Kij value and normalization correction for this path from Step 2(c). 

Step 5:  Combine the sound transmission via the direct and flanking paths, using Equation 1.2 in Section 

1.4 of this Guide (equivalent to Eq. 3.1.1 below and to Eq. 26 in Section 4.4 of ISO 15712-1).  

 

 

Expressing the Process using Equations 

The ASTC rating between two rooms (neglecting sound that is by-passing 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 (STCDd) of the separating wall or floor assembly and the combined 

Flanking STC ratings of the three flanking paths for every junction at the four edges of the separating 

assembly. This may be expressed as: 

ὃὛὝὅ ρπÌÏÇρπȢẗ ρπȢẗ ρπȢẗ ρπȢẗ   Eq. 3.1.1 

Eq. 3.1.1 is appropriate 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:  

¶ For the direct path, STCDd is obtained according to Eq. 4.1.2 from the laboratory STC of the Base 

CLT assembly and the DSTC changes due to linings on source ά5έ ŀƴŘκƻǊ ǊŜŎŜƛǾƛƴƎ ǎƛŘŜ άŘέ ƻŦ ǘƘŜ 

separating assembly. Eq. 3.1.2 is the counterpart in ASTM metrics for Eq. 30 of ISO 15712-1. 

ὛὝὅ  ὛὝὅ ÍÁØЎὛὝὅȟЎὛὝὅ
ÍÉÎЎὛὝὅȟЎὛὝὅ

ς
 

Eq. 3.1.2  

¶ For each flanking path, STCij is calculated using Eq. 3.1.3 where indices i and j refer to the 

coupled flanking assemblies; ǘƘǳǎΣ άƛέ Ŏŀƴ ŜƛǘƘŜǊ ōŜ ά5έ ƻǊ άCέ ŀƴŘ άƧέ Ŏŀƴ ōŜ άŦέ ƻǊ έŘέΦ ¢ƘŜ 

geometric correction factor at the end depends on the surface area of the separating assembly 

(Ss) and the length of the junction between flanking and separating assemblies (lij), with l0 = 1 m. 

Eq. 3.1.3 is the counterpart in ASTM metrics for Equations 28a and 31 of ISO 15712-1. 

ὛὝὅ  
ὛὝὅ

ς

ὛὝὅ

ς
ὑ ÍÁØ ЎὛὝὅȟЎὛὝὅ

ÍÉÎ ЎὛὝὅȟЎὛὝὅ

ς
ρπϽÌÏÇ

Ὓ

ὰϽὰ
  

Eq. 3.1.3 
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EXAMPLE 3.1-H1: (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Bare CLT Floors and CLT Walls  

Illustration for this case 

 

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) 

 

 
T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT
6
 wall assembly with mass 42.4 kg/m

2
, 

oriented so that face ply strands are vertical 

¶ No added linings on either side  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 

oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ No added topping or flooring 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 

oriented so that face ply strands are vertical 

¶ 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  

¶ No added linings  

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 

oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ No added ceiling lining 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating partition area ( m2 ) =  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-01

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-01

10*log(Sep. Area/Junction) = 7.0
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
ɲ{¢/ change by Lining on D ɲR_D,w No lining 0
ɲ{¢/ change by Lining on d ɲR_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 36 + MAX(0,0) + MIN(0,0)/2 + -3 = 33

Junction 1: Separating Wall/Floor
Flanking Element F1: 
Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿNo lining 0
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿNo lining 0
Flanking STC for path Ff_1 R_ Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 1.1 + 4 = 47
Flanking STC for path Fd_1 R_ Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54
Flanking STC for path Df_1 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54
Junction 1: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-4.7 + 10^- 5.4 + 10^- 5.4 ) = 46

Junction 2: Separating Wall/Wall
Flanking Element F2: 
Laboratory STC for F2 R_F2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿNo lining 0
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿNo lining 0
Flanking STC for path Ff_2 R_ Ff,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 3.5 + 7 = 47
Flanking STC for path Fd_2 R_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
Flanking STC for path Df_2 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-4.7 + 10^- 4.9 + 10^- 4.9 ) = 43

Junction 3: Separating Wall/Ceiling
Flanking Element F3: 
Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿNo lining 0
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿNo lining 0
Flanking STC for path Ff_3 R_ Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(0,0) + MIN(0,0)/2 + 1.1 + 4 = 47
Flanking STC for path Fd_3 R_ Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54
Flanking STC for path Df_3 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(0,0) + MIN(0,0)/2 + 10.5 + 4 = 54
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-4.7 + 10^- 5.4 + 10^- 5.4 ) = 46

Junction 4: Separating Wall/Wall
Flanking Element F4: 
Laboratory STC for F4 R_F4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿNo lining 0
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿNo lining 0
Flanking STC for path Ff_4 R_ Ff,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 3.5 + 7 = 47
Flanking STC for path Fd_4 R_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
Flanking STC for path Df_4 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(0,0) + MIN(0,0)/2 + 5.7 + 7 = 49
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-4.7 + 10^- 4.9 + 10^- 4.9 ) = 43

Total Flanking STC (for all 4 junctions) Subset of Eq. 4.1.1 Combining 12 Flanking STC values: 38

ASTC due to Direct plus Flanking PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values:32

Reference
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EXAMPLE 3.1-H2: (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ CLT Floors and CLT Walls 

(Same as example 3.1-H1, plus linings)  

Illustration for this case 

 

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) 

 

T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, oriented 

so that face ply strands are vertical 

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3
 in cavities  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 
oriented so that face ply strands are vertical 

¶ 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  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities  

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities  

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating partition area ( m2 ) =  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-01

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-01

10*log(Sep. Area/Junction) = 7.0
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
ɲ{¢/ change by Lining on D ɲR_D,w wwπоорΣ ɲ¢[π/[¢лоπ²ло 9
ɲ{¢/ change by Lining on d ɲR_d,w wwπоорΣ ɲ¢[π/[¢лоπ²ло 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 36 + MAX(9,9) + MIN(9,9)/2  = 50

Junction 1: Separating Wall/Floor
Flanking Element F1: 
Laboratory STC for F1 R_F1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿwwπоорΣ ɲ¢[π/[¢πCло 10
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿwwπоорΣ ɲ¢[π/[¢πCло 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(10,9) + MIN(10,9)/2 + 10.5 + 4 = 68
Flanking STC for path Df_1 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(9,10) + MIN(9,10)/2 + 10.5 + 4 = 68
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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking STC for path Ff_2 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_2 R_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Flanking STC for path Df_2 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking STC for path Ff_3 R_ Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
Flanking STC for path Fd_3 R_ Fd,w RR-335, Eq. 4.1.3 42/2 + 36/2 + MAX(7,9) + MIN(7,9)/2 + 10.5 + 4 = 66
Flanking STC for path Df_3 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 42/2 +MAX(9,7) + MIN(9,7)/2 + 10.5 + 4 = 66
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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿwwπоорΣ ɲ¢[π/[¢π²ло 9
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿwwπоорΣ ɲ¢[π/[¢π²ло 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_ Fd,w RR-335, Eq. 4.1.3 36/2 + 36/2 + MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Flanking STC for path Df_4 R_ Df,w RR-335, Eq. 4.1.3 36/2 + 36/2 +MAX(9,9) + MIN(9,9)/2 + 5.7 + 7 = 62
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-6 + 10^- 6.2 + 10^- 6.2 ) = 56

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 PathsEq. 4.1.1 Combining Direct STC and 12 Flanking STC values:48

Reference
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EXAMPLE 3.1-H3: (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ CLT Floors and CLT Walls 

(Same as example 3.1-H2, except enhanced linings)  

Illustration for this case 

 

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) 

 

T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, oriented 

so that face ply strands are vertical 

¶ Two layers of 12.7 mm gypsum board
4
 on resilient metal channels

7
 

spaced 600 mm o.c., on 38 x 38 mm wood furring spaced 400 mm 
o.c. with absorptive material

3 
in cavities  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 
oriented so that face ply strands are vertical 

¶ 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  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating partition area ( m2 ) =  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 10.5 10.5 RR-335, CLT-WF-Xa-01

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-01

10*log(Sep. Area/Junction) = 7.0
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT03 36
ɲ{¢/ change by Lining on D ɲR_D,w wwπоорΣ ɲ¢[π/[¢π²лп 15
ɲ{¢/ change by Lining on d ɲR_d,w wwπоорΣ ɲ¢[π/[¢π²лп 15
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 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿwwπоорΣ ɲ¢[π/[¢πCло 10
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿwwπоорΣ ɲ¢[π/[¢πCло 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking STC for path Ff_2 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_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_ Df,w 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿwwπоорΣ ɲ¢[π/[¢π/лм 7
Flanking STC for path Ff_3 R_ Ff,w RR-335, Eq. 4.1.3 42/2 + 42/2 + MAX(7,7) + MIN(7,7)/2 + 1.1 + 4 = 58
Flanking STC for path Fd_3 R_ Fd,w 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_ Df,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 9
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT03 36
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿwwπоорΣ ɲ¢[π/[¢лоπ²ло 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_ 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_4 R_ Df,w 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 values:52

Reference



Chapter 3: Buildings with CLT Walls and Floors  

Page 84 of 196  Guide to Calculating Airborne Sound Transmission in Buildings 

4th edition ς December 2018  

EXAMPLE 3.1-V1: (SIMPLIFIED METHOD) 

¶ Rooms one-above-the-other 

¶ Bare CLT Floors and CLT Walls  

Illustration for this case 

 

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) 

 

 

T-junction of 175 mm thick 5-ply CLT 

floor with 5-ply CLT walls above and 

below.  

(Side view of Junction 2) 

Separating floor assembly with: 

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

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  

¶ 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 

¶ No added linings (floor topping or ceiling) 

Junction 1, 3 or 4: Separating floor / walls with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, 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 

¶ No added lining on walls  

Junction 2: Separating floor / walls with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, above 

and below T-junction with separating assembly that terminates at 

this junction 

¶ 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 one side of the wall assembly and to the abutting 

floor assemblies  

¶ No added lining on walls  

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating partition area ( m2 ) =  20.0

Wall/separating floor junction length ( m ) =5.0

Wall/separating floor junction length ( m ) =4.0

Path Ff Path FdPath Df Reference

For Junctions 1 and 3 and 4:

Kij [dB] = 17.6 10.2 10.2 RR-335, CLT-FW-Xa-05

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:

Kij [dB] = 12.9 6.8 6.8 RR-335, CLT-FW-Ta-05

10*log(Sep. Area/Junction) = 7.0
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT05-Mean 42
ɲ{¢/ change by Lining on D ɲR_D,w No lining 0
ɲ{¢/ change by Lining on d ɲR_d,w No lining 0
If airborne flanking or bare CLT RR-335, STC(Bare CLT05) - STC(Base CLT05) -1
Direct STC in-situ R_Dd,w RR-335, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿNo lining 0
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿNo lining 0
Flanking STC for path Ff_1 R_ Ff,w 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_ Df,w RR-335, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿNo lining 0
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿNo lining 0
Flanking STC for path Ff_2 R_ Ff,w 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_ Df,w 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 + 10^- 5.6 + 10^- 5.6 ) = 52

Junction 3: Separating Floor/Wall
Flanking Element F3: 
Laboratory STC for F3 R_F3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿNo lining 0
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿNo lining 0
Flanking STC for path Ff_3 R_ Ff,w 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_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_ Df,w 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿNo lining 0
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿNo lining 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_ Fd,w 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_ Df,w 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 + 10^- 5.9 + 10^- 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 values:40

Reference
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EXAMPLE 3.1-V2: (SIMPLIFIED METHOD) 

¶ Rooms one-above-the-other 

¶ CLT Floors and CLT Walls  

(Same as example 3.1-V1, plus linings) 

Illustration for this case 

 

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) 

 

T-junction of 175 mm thick 5-ply CLT 

floor with 5-ply CLT walls above and 

below.  

(Side view of Junction 2) 

Separating floor assembly with: 

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

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  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

¶ Ceiling lining of 15.9 mm gypsum board
4
 fastened to hat-channels

7
 

supported on cross-channels hung on wires, cavity of 150 mm 
between CLT and ceiling, with 140 mm absorptive material

3 
 

Junction 1, 3 or 4: (separating floor / flanking walls) with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, 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 

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Junction 2: Each Side (separating floor / flanking walls) with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, above 

and below T-junction with separating assembly that terminates at 
this junction 

¶ 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 one side of the wall assembly and to the abutting 
floor assemblies  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating partition area ( m2 ) =  20.0

Wall/separating floor junction length ( m ) =5.0

Wall/separating floor junction length ( m ) =4.0

Path Ff Path FdPath Df Reference

For Junctions 1 and 3 and 4:

Kij [dB] = 17.6 10.2 10.2 RR-335, CLT-FW-Xa-05

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:

Kij [dB] = 12.9 6.8 6.8 RR-335, CLT-FW-Ta-05

10*log(Sep. Area/Junction) = 7.0
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-335, Base CLT05-Mean 42
ɲ{¢/ change by Lining on D ɲR_D,w wwπоорΣ ɲ¢[π/[¢πCло 10
ɲ{¢/ change by Lining on d ɲR_d,w wwπоорΣ ɲ¢[π/[¢π/ло 25
If airborne flanking or bare CLT RR-335, STC(Bare CLT05) - STC(Base CLT05) N/A
Direct STC in-situ R_Dd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CмɲwψCмΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking Element f1:  
Laboratory STC for f1 R_f1,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦмɲwψŦмΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking STC for path Ff_1 R_ Ff,w 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_ Fd,w 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_ Df,w 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(10^-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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CнɲwψCнΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking Element f2:  
Laboratory STC for f2 R_f2,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦнɲwψŦнΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking STC for path Ff_2 R_ Ff,w 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_ Fd,w 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_ Df,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CоɲwψCоΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking Element f3:  
Laboratory STC for f3 R_f3,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦоɲwψŦоΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking STC for path Ff_3 R_ Ff,w 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_ Fd,w 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_ Df,w 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 + 10^- 7.2 ) = 71

Junction 4: Separating Floor/Wall
Flanking Element F4: 
Laboratory STC for F4 R_F4,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CпɲwψCпΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 8
Flanking Element f4:  
Laboratory STC for f4 R_f4,w RR-335, Base CLT05-Mean 42
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦпɲwψŦпΣǿwwπоорΣ ɲ¢[π/[¢лрπ²ло 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_ Fd,w 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_ Df,w 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(10^-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 values:64

Reference
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Summary for Section 3.1: Calculation Examples using the Simplified Method  

The worked examples (3.1-H1 to H3 and 3.1-V1 to V2) illustrate the use of the Simplified Method 

for calculating the sound transmission between rooms in a building with CLT floor and wall 

assemblies, with or without linings added to some or all of the walls and floors.  

The examples show the performance for two cases with bare CLT assemblies without linings 

(Examples 3.1-H1 and 3.1-V1) and for three cases with improvements in direct and/or flanking 

sound transmission loss via specific paths due to the addition of some common types of linings 

using gypsum board, supporting framing, and sound absorbing material. Many other lining 

ƻǇǘƛƻƴǎ ŀǊŜ ǇƻǎǎƛōƭŜ ǳǎƛƴƎ ǘƘŜ ɲ{¢/ ǾŀƭǳŜǎ ŦƻǊ ƭƛƴƛƴƎǎ ƛƴ NRC Research Report RR-оорΣ ά!ǇǇŀrent 

Sound Insulation in CLT Buildings.έ 

For a side-by-side pair of rooms, Examples 3.1-H2 and 3.1-H3 show typical improvements relative 

to Example 3.1-H1. Even with the rather light 3-ply CLT separating wall assembly, the addition of 

a gypsum board lining screwed directly to wood furring on all wall surfaces (Example 3.1-H2) 

increases the ASTC rating to 48. Inspection of the flanking path STC ratings in Example 3.1-H2 

shows that direct sound transmission through the separating wall is dominant, and that flanking 

paths involving the surfaces of the separating wall are also significant. Improving these weak 

paths by adding resilient channels to the lining on the separating wall, raises the Direct STC to 59 

and the overall ASTC rating to 52. Further improvement is possible but would require changes to 

all the flanking surfaces to raise the ASTC rating above 60.  

For a vertical room pair, Example 3.1-V2 shows the improvement relative to Example 3.1-V1 

when some typical linings are added. Even with rather basic wŀƭƭ ƭƛƴƛƴƎǎ ǿƛǘƘ ɲ{¢/ Ґ уΣ ǘƘŜ !STC 

rating is increased to 64, and higher values could be achieved by better wall linings and/or 

improvements to the floor surface. 

Section 3.2 presents worked examples for the same set of constructions presented in Section 

3.1, but uses the Detailed Method for calculating the sound transmission between rooms. 

Comparison of the corresponding examples in the two sections provides a clear indication of the 

difference in results with the two calculation methods. 
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3.2. Detailed Calculation Procedure for CLT Constructions  

The calculation process of the Detailed Method of ISO 15712-1 is designed for constructions involving 

heavy, homogeneous building elements which support reverberant vibration fields. Although CLT 

assemblies have lower mass and higher internal losses than the heavy concrete and masonry walls and 

floor assemblies considered in Chapter 2, flanking sound transmission in buildings composed of CLT 

assemblies can also be predicted using the Detailed Method of ISO 15712-1. However, the differences 

between CLT assemblies and walls or floors of bare concrete or masonry require some changes to the 

calculation approach and the laboratory test data required as inputs. 

There are five key changes in the calculations due to properties of CLT assemblies and 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 masonry). For 

CLT assemblies, measurements 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 RR-335). This is above the threshold specified in ISO 15712-1 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 in-situ sound transmission loss from the laboratory sound 

transmission loss in Equation 19 of ISO 15712-1. Thus, the direct sound transmission loss of the 

bare separating CLT wall or floor (and the in-situ sound transmission loss for each bare CLT 

flanking surface) is taken as equal to the laboratory sound transmission loss determined 

according to ASTM E90. 

2. For flanking surfaces, Section 4.2.2 in ISO 15712-1 notes 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 assemblies, the critical 

frequency is below 125 Hz, so no correction to remove the non-resonant sound transmission is 

needed. For 3-ply CLT assemblies, the critical frequency is about 500 Hz, i.e. in the middle of the 

frequency range of interest when calculating the ASTC rating. Corrections to the laboratory 

sound transmission loss are therefore recommended at lower frequencies. Unfortunately, the 

current version of ISO 15712-1 does not specify a method to obtain the resonant sound 

transmission loss from the measured sound transmission loss. Hence, 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 thin 3-ply CLT assemblies. 

3. The effect of adding linings to the surfaces of CLT wall and floor assemblies can be treated with 

an additive correction, as for concrete and masonry assemblies (see discussion in Section 2.3 of 

this Guide). Because the mass of the CLT assemblies is 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 the mass of the bare assembly. Data on the improvements due to linings for several 

common types of CLT assemblies are provided in NRC Research Report RR-335. 
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4. Because the connections provided by angle brackets at CLT junctions are not consistent with the 

symmetric rigid junction assumptions of Annex E of ISO 15712-1 (which are suitable for mortar-

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 ISO 10848. NRC Research Report RR-335 provides vibration reduction 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 length asitu is set 

numerically equal to the surface area of the CLT assembly when calculating the velocity level 

difference from measured Kij values using Equation 21 of ISO 15712-1, following Section 4.2.2 of 

ISO 15712-1. 

 

The input data required for the calculations include both laboratory sound transmission loss data 

measured according to ASTM E90 (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 

ISO 10848.  

The calculation process follows the steps illustrated in Figure 3.2.1, and explained in detail below.  

 

 

Figure 3.2.1: Steps to calculate the ASTC rating using the Detailed Method. 

  

Step 2a:  (Optional) 

Adjust TL data from ASTM E90 lab test 

for the 3 connected CLT assemblies at 

each edge, to determine resonant TL. 

Step 2b:  For each flanking surface,  

in-situ TL = resonant TL for Base CLT 

Ǉƭǳǎ ɲ¢[ ŎƻǊǊŜŎǘƛƻƴǎ ŦƻǊ ŀƴȅ ƭƛƴƛƴƎόǎύΦ  

 

Step 2c: Calculate Flanking TL for 

each flanking path, using Eq. 25b of  

ISO 15712-1 with in-situ TL values 

from Step 2b and KFf, KFd, and KDf 

values for each junction.  

Step 1a:  For the base 

separating assembly, 

the in-situ TL equals 

the TL from the ASTM 

E90 laboratory test. 

Step 1b:  If there is a 

lining on either side, 

ŀŘŘ ɲ¢[ ŎƻǊǊŜŎǘƛƻƴ ǘƻ 

the TL for the Base 

CLT, to get the Direct 

TL for Path Dd. 

 

ASTC  

Step 3: Combine 

Direct TL with 

Flanking TL for all 

flanking paths, and 

calculate ASTC. 



 Chapter 3: Buildings with CLT Walls and Floors 

Guide to Calculating Airborne Sound Transmission in Buildings Page 91 of 196 

4th edition ς December 2018  

Step 1:  Determine the sound transmission loss of the separating assembly (Direct TL): 

(a) For the base separating assembly, the in-situ sound transmission loss for each frequency is 

equal to the sound transmission loss measured in the laboratory according to ASTM E90.  

(b) AŘŘ ɲTL corrections obtained following the procedures of ASTM E90 for changes due to 

added lining(s) on the source room and/or receiving room side of the separating assembly 

(surfaces D and d) to obtain the Direct TL. 

Step 2: Determine the sound transmission loss of the flanking assemblies (Flanking TL): 

(a) For each flanking surface, use the laboratory sound transmission loss determined 

according to ASTM E90 as a conservative estimate of the resonant sound transmission 

loss. A correction to calculate the resonant sound transmission loss is recommended in 

ISO 15712-1, but not defined, and hence not used here. Set the equivalent absorption 

length for each surface numerically equal to the area of the CLT assembly, as required in 

Section 4.2.2 of ISO 15712-1.    

(b) AŘŘ ɲ¢[ ŎƻǊǊŜŎǘƛƻƴǎ, obtained in accordance with ASTM E90 for changes due to adding a 

lining on a matching CLT assembly, to calculate the in-situ sound transmission loss values. 

(c) For each flanking path, combine the values of the vibration reduction index (KFf, KFd, and 

KDf measured following the procedures of ISO 10848) with in-situ sound transmission loss 

values (including the change due to linings from Step 2b) using Eq. 25b of ISO 15712-1 to 

obtain the Flanking TL values. 

Step 3: Calculate the Apparent TL by combining Direct TL and Flanking TL: 

Combine the sound transmission via the direct path and the flanking paths, using Equation 

1.1 in Chapter 1 of this Guide (equivalent to Eq. 26 in Section 4.4 of ISO 15712-1), and 

calculate the ASTC rating using the combined sound transmission loss values as apparent 

transmission loss in the procedure of ASTM E413.  
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EXAMPLE 3.2-H1: (DETAILED METHOD) 

¶ Rooms side-by-side 

¶ Bare CLT Floors and CLT Walls  

Illustration for this case 

 

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) 

 

 
T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, oriented 

so that face ply strands are vertical 

¶ No added linings on either side  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 

oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ No added topping or flooring 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 

oriented so that face ply strands are vertical 

¶ 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  

¶ No added linings  

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 

oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ No added ceiling lining 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating wall area ( m2 ) =  12.5 {ŜǇΦ ǿŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/sep. wall junction ( m ) = 5.0 CƭƻƻǊ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Wall/sep. wall junction ( m ) = 2.5 CƭŀƴƪƛƴƎ ǿŀƭƭ ƛƴǘΦ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Path FfPath FdPath Df

For Junctions 1 and 3:

Kij [dB] = 1.1 10.5 10.5 RR-335, CLT-WF-Xa-01

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-01

10*log(Sep. Area/Junction) = 7.0

Reference
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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
ɲ¢[ change by Lining on D ɲR_D No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on d ɲR_d No lining 0 0 0 0 0 0
If airborne flanking or bare CLT RR-335, TL(Bare CLT03) - TL(Base CLT03)-1 -3 -3 -3 -4 -1
Direct TL in-situ R_D,situ ISO 15712-1, Eq. 24 25 25 28 34 42 49 33

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_f1,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_f1,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F1 No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on f ɲR_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 1.1 1.1 1.1 1.1 1.1 1.1
Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5
Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5

Flanking Transmission Loss
Flanking TL for path Ff_1 R_ Ff ISO 15712-1, Eq. 25b 37 35 44 48 57 54 47
Flanking TL for path Fd_1 R_ Fd ISO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Flanking TL for path Df_1 R_ Df ISO 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 ISO 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 ISO 15712-1, Eq. 19, T_s,situ = T_s,lab26 28 31 37 46 50 36
ɲ¢[ change by Lining on F ɲR_F2 No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on f ɲR_f2 No lining 0 0 0 0 0 0

Junction Coupling
Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Tb-01 3.5 3.5 3.5 3.5 3.5 3.5
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7

Flanking Transmission Loss
Flanking TL for path Ff_2 R_ Ff ISO 15712-1, Eq. 25b 37 39 42 48 57 61 47
Flanking TL for path Fd_2 R_ Fd ISO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Flanking TL for path Df_2 R_ Df ISO 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 ISO 15712-1, Eq. 25b 37 35 44 48 57 54 47
Flanking TL for path Fd_3 R_ Fd ISO 15712-1, Eq. 25b 44 44 50 55 64 64 54
Flanking TL for path Df_3 R_ Df ISO 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 ISO 15712-1, Eq. 25b 37 39 42 48 57 61 47
Flanking TL for path Fd_4 R_ Fd ISO 15712-1, Eq. 25b 39 41 44 50 59 63 49
Flanking TL for path Df_4 R_ Df ISO 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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EXAMPLE 3.2-H2: (DETAILED METHOD) 

¶ Rooms side-by-side 

¶ CLT Floors and CLT Walls 

(Same as example 3.2-H1, plus linings)  

Illustration for this case 

 

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) 

 

 
T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, oriented 

so that face ply strands are vertical 

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 
oriented so that face ply strands are vertical 

¶ 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  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities  

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities  

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating wall area ( m2 ) =  12.5 {ŜǇΦ ǿŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/sep. wall junction ( m ) = 5.0 CƭƻƻǊ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Wall/sep. wall junction ( m ) = 2.5 CƭŀƴƪƛƴƎ ǿŀƭƭ ƛƴǘΦ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Path FfPath FdPath Df

For Junctions 1 and 3:

Kij [dB] = 1.1 10.5 10.5 RR-335, CLT-WF-Xa-01

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-01

10*log(Sep. Area/Junction) = 7.0

Reference
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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
ɲ¢[ change by Lining on D ɲR_D wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 9 12 10 10
ɲ¢[ change by Lining on d ɲR_d wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 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_f1,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_f1,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F1 wwπоорΣ  ɲ¢[π/[¢πCло4 11 8 21 29 32
ɲ¢[ change by Lining on f ɲR_f1 wwπоорΣ  ɲ¢[π/[¢πCло4 11 8 21 29 32

Junction Coupling
Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-WF-Xa-01 1.1 1.1 1.1 1.1 1.1 1.1
Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5
Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5

Flanking Transmission Loss
Flanking TL for path Ff_1 R_ Ff ISO 15712-1, Eq. 25b 45 57 60 90 90 90 67
Flanking TL for path Fd_1 R_ Fd ISO 15712-1, Eq. 25b 52 62 67 88 90 90 73
Flanking TL for path Df_1 R_ Df ISO 15712-1, Eq. 25b 52 62 67 88 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 ISO 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 ISO 15712-1, Eq. 19, T_s,situ = T_s,lab26 28 31 37 46 50 36
ɲ¢[ change by Lining on F ɲR_F2 wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 9 12 10 10
ɲ¢[ change by Lining on f ɲR_f2 wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 9 12 10 10

Junction Coupling
Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Tb-01 3.5 3.5 3.5 3.5 3.5 3.5
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7

Flanking Transmission Loss
Flanking TL for path Ff_2 R_ Ff ISO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_2 R_ Fd ISO 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
ɲ¢[ change by Lining on F ɲR_F3 wwπоорΣ  ɲ¢[π/[¢π/лм2 11 5 12 11 11
ɲ¢[ change by Lining on f ɲR_f3 wwπоорΣ  ɲ¢[π/[¢π/лм2 11 5 12 11 11

Flanking Transmission Loss
Flanking TL for path Ff_3 R_ Ff ISO 15712-1, Eq. 25b 41 57 54 72 79 76 62
Flanking TL for path Fd_3 R_ Fd ISO 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 ISO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_4 R_ Fd ISO 15712-1, Eq. 25b 47 55 62 74 79 83 65
Flanking TL for path Df_4 R_ Df ISO 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, Eq. 1.1 32 40 46 59 64 68 50
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EXAMPLE 3.2-H3: (DETAILED METHOD) 

¶ Rooms side-by-side 

¶ CLT Floors and CLT Walls 

(Same as example 3.2-H2, except enhanced linings)  

Illustration for this case 

 

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) 

 

T-junction of separating wall with side 

wall, both of 78 mm thick 3-ply CLT.  

(Plan view of Junctions 2 and 4) 

 

 

 

 

Separating wall assembly (loadbearing) with: 

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, oriented 

so that face ply strands are vertical 

¶ Two layers of 12.7 mm gypsum board
4
 on resilient metal channels

7
 

spaced 600 mm o.c., on 38 x 38 mm wood furring spaced 400 mm 
o.c. with absorptive material

3 
in cavities  

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

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

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

¶ 3-ply 78 mm thick CLT wall assembly with mass 42.4 kg/m
2
, 

continuous through T-junction with separating assembly and 
oriented so that face ply strands are vertical 

¶ 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  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

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

¶ 5-ply 175 mm thick CLT ceiling assembly with mass 92.1 kg/m
2
, 

continuous through cross-junction with separating assembly and 
oriented so that face ply strands are perpendicular to the junction  

¶ 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
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating wall area ( m2 ) =  12.5 {ŜǇΦ ǿŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/sep. wall junction ( m ) = 5.0 CƭƻƻǊ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Wall/sep. wall junction ( m ) = 2.5 CƭŀƴƪƛƴƎ ǿŀƭƭ ƛƴǘΦ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Path FfPath FdPath Df

For Junctions 1 and 3:

Kij [dB] = 1.1 10.5 10.5 RR-335, CLT-WF-Xa-01

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-01

10*log(Sep. Area/Junction) = 7.0

Reference
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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
ɲ¢[ change by Lining on D ɲR_D wwπоорΣ  ɲ¢[π/[¢π²лп6 17 20 24 20 22
ɲ¢[ change by Lining on d ɲR_d wwπоорΣ  ɲ¢[π/[¢π²лп6 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 ISO 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_f1,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_f1,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F1 wwπоорΣ  ɲ¢[π/[¢πCло4 11 8 21 29 32
ɲ¢[ change by Lining on f ɲR_f1 wwπоорΣ  ɲ¢[π/[¢πCло4 11 8 21 29 32

Junction Coupling
Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-WF-Xa-01 1.1 1.1 1.1 1.1 1.1 1.1
Vibration Reduction Index for Fd K_Fd,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5
Vibration Reduction Index for Df K_Df,1 RR-335, CLT-WF-Xa-01 10.5 10.5 10.5 10.5 10.5 10.5

Flanking Transmission Loss
Flanking TL for path Ff_1 R_ Ff ISO 15712-1, Eq. 25b 45 57 60 90 90 90 67
Flanking TL for path Fd_1 R_ Fd ISO 15712-1, Eq. 25b 54 72 78 90 90 90 78
Flanking TL for path Df_1 R_ Df ISO 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 ISO 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 ISO 15712-1, Eq. 19, T_s,situ = T_s,lab26 28 31 37 46 50 36
ɲ¢[ change by Lining on F ɲR_F2 wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 9 12 10 10
ɲ¢[ change by Lining on f ɲR_f2 wwπоорΣ  ɲ¢[π/[¢лоπ²ло4 7 9 12 10 10

Junction Coupling
Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-WW-Tb-01 3.5 3.5 3.5 3.5 3.5 3.5
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-WW-Tb-01 5.7 5.7 5.7 5.7 5.7 5.7

Flanking Transmission Loss
Flanking TL for path Ff_2 R_ Ff ISO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_2 R_ Fd ISO 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
ɲ¢[ change by Lining on F ɲR_F3 wwπоорΣ  ɲ¢[π/[¢π/лм2 11 5 12 11 11
ɲ¢[ change by Lining on f ɲR_f3 wwπоорΣ  ɲ¢[π/[¢π/лм2 11 5 12 11 11

Flanking Transmission Loss
Flanking TL for path Ff_3 R_ Ff ISO 15712-1, Eq. 25b 41 57 54 72 79 76 62
Flanking TL for path Fd_3 R_ Fd ISO 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 ISO 15712-1, Eq. 25b 45 53 60 72 77 81 63
Flanking TL for path Fd_4 R_ Fd ISO 15712-1, Eq. 25b 49 65 73 86 89 90 73
Flanking TL for path Df_4 R_ Df ISO 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, Eq. 1.1 34 48 51 67 72 73 57



Chapter 3: Buildings with CLT Walls and Floors  

Page 98 of 196  Guide to Calculating Airborne Sound Transmission in Buildings 

4th edition ς December 2018  

EXAMPLE 3.2-V1: (DETAILED METHOD) 

¶ Rooms one-above-the-other 

¶ Bare CLT Floors and CLT Walls  

Illustration for this case 

 

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) 

 

 

T-junction of 175 mm thick 5-ply CLT 

floor with 5-ply CLT walls above and 

below.  

(Side view of Junction 2) 

Separating floor assembly with: 

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

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  

¶ 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 

¶ No added linings (floor topping or ceiling) 

Junction 1, 3 or 4: Separating floor / walls with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, 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 

¶ No added lining on walls  

Junction 2: Separating floor / walls with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, above 

and below T-junction with separating assembly that terminates at 

this junction 

¶ 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 one side of the wall assembly and to the abutting 

floor assemblies  

¶ No added lining on walls  

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating floor area ( m2 ) =  20.0 CƭƻƻǊ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/wall junctions 1 and 3 ( m ) =5.0 ²ŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/wall junctions 2 and 4 ( m ) =4.0 ²ŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Path FfPath FdPath Df

For Junctions 1 and 3 and 4:

Kij [dB] = 17.6 10.2 10.2 RR-335, CLT-FW-Xa-05

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:

Kij [dB] = 12.9 6.8 6.8 RR-335, CLT-FW-Ta-05

10*log(Sep. Area/Junction) = 7.0 For Junction 2

Reference
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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
ɲ¢[ change by Lining on D ɲR_D No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on d ɲR_d No lining 0 0 0 0 0 0
If airborne flanking or bare CLT RR-335, TL(Bare CLT05) - TL(Base CLT05)0 -1 -3 1 -1 -3
Direct TL in-situ R_D,situ ISO 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_f1,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_f1,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F1 No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on f ɲR_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 17.6 17.6 17.6 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 ISO 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 ISO 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 f2, 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 f2 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 f2, in-situ R_f2,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F2 No lining 0 0 0 0 0 0
ɲ¢[ change by Lining on f ɲR_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 12.9 12.9 12.9 12.9 12.9 12.9
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-FW-Ta-05 6.8 6.8 6.8 6.8 6.8 6.8
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-FW-Ta-05 6.8 6.8 6.8 6.8 6.8 6.8

Flanking Transmission Loss
Flanking TL for path Ff_2 R_ Ff ISO 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 ISO 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 ISO 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-junction).
Flanking TL for path Ff_4 R_ Ff ISO 15712-1, Eq. 25b 57 55 64 68 77 74 67
Flanking TL for path Fd_4 R_ Fd ISO 15712-1, Eq. 25b 49 47 56 60 69 66 59
Flanking TL for path Df_4 R_ Df ISO 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, Eq. 1.1 31 28 36 43 50 46 40
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EXAMPLE 3.2-V2: (DETAILED METHOD) 

¶ Rooms one-above-the-other 

¶ CLT Floors and CLT Walls  

(Same as example 3.2-V1, plus linings) 

Illustration for this case 

 

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) 

 

T-junction of 175mm thick 5-ply CLT 

floor with 5-ply CLT walls above and 

below.  

(Side view of Junction 2) 

Separating floor assembly with: 

¶ 5-ply 175 mm thick CLT floor assembly with mass 92.1 kg/m
2
, 

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  

¶ 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 

¶ Floor lining of 38 mm concrete over 13 mm wood fiber board 

¶ Ceiling lining of 15.9 mm gypsum board
4
 fastened to hat-channels

7
 

supported on cross-channels hung on wires, cavity of 150 mm 
between CLT and ceiling, with 140 mm absorptive material

3 
 

Junction 1, 3 or 4: (separating floor / flanking walls) with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, 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 

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Junction 2: Each Side (separating floor / flanking walls) with: 

¶ 5-ply 175 mm thick CLT wall assembly with mass 94.1 kg/m
2
, above 

and below T-junction with separating assembly that terminates at 
this junction 

¶ 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 one side of the wall assembly and to the abutting 
floor assemblies  

¶ Two layers of 12.7 mm gypsum board
4
 supported on 38 x 38 mm 

wood furring spaced 600 mm o.c., absorptive material
3 

in cavities 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

Separating floor area ( m2 ) =  20.0 CƭƻƻǊ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/wall junctions 1 and 3 ( m ) =5.0 ²ŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Floor/wall junctions 2 and 4 ( m ) =4.0 ²ŀƭƭ ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ>0.03

Path FfPath FdPath Df

For Junctions 1 and 3 and 4:

Kij [dB] = 17.6 10.2 10.2 RR-335, CLT-FW-Xa-05

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:

Kij [dB] = 12.9 6.8 6.8 RR-335, CLT-FW-Ta-05

10*log(Sep. Area/Junction) = 7.0 For Junction 2

Reference
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ISO Symbol Reference 125 250 500 1000 2000 4000 STC or ASTC
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
ɲ¢[ change by Lining on D ɲR_D wwπоорΣ ɲ¢[π/[¢πCло4 11 8 21 29 32
ɲ¢[ change by Lining on d ɲR_d wwπоорΣ ɲ¢[π/[¢π/ло15 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_f1,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_f1,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F1 wwπоорΣ ɲ¢[π/[¢лрπ²ло3 8 5 11 10 11
ɲ¢[ change by Lining on f ɲR_f1 wwπоорΣ ɲ¢[π/[¢лрπ²ло3 8 5 11 10 11

Junction Coupling
Vibration Reduction Index for Ff K_Ff,1 RR-335, CLT-FW-Xa-05 17.6 17.6 17.6 17.6 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 ISO 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 ISO 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 f2, 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 f2 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 f2, in-situ R_f2,situ ISO 15712-1, Eq. 19, T_s,situ = T_s,lab32 30 39 43 52 49 42
ɲ¢[ change by Lining on F ɲR_F2 wwπоорΣ ɲ¢[π/[¢лрπ²ло3 8 5 11 10 11
ɲ¢[ change by Lining on f ɲR_f2 wwπоорΣ ɲ¢[π/[¢лрπ²ло3 8 5 11 10 11

Junction Coupling
Vibration Reduction Index for Ff K_Ff,2 RR-335, CLT-FW-Ta-05 12.9 12.9 12.9 12.9 12.9 12.9
Vibration Reduction Index for Fd K_Fd,2 RR-335, CLT-FW-Ta-05 6.8 6.8 6.8 6.8 6.8 6.8
Vibration Reduction Index for Df K_Df,2 RR-335, CLT-FW-Ta-05 6.8 6.8 6.8 6.8 6.8 6.8

Flanking Transmission Loss
Flanking TL for path Ff_2 R_ Ff ISO 15712-1, Eq. 25b 58 66 69 85 90 90 77
Flanking TL for path Fd_2 R_ Fd ISO 15712-1, Eq. 25b 64 77 88 90 90 90 87
Flanking TL for path Df_2 R_ Df ISO 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 ISO 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 ISO 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-junction).
Flanking TL for path Ff_4 R_ Ff ISO 15712-1, Eq. 25b 63 71 74 90 90 90 82
Flanking TL for path Fd_4 R_ Fd ISO 15712-1, Eq. 25b 67 80 90 90 90 90 88
Flanking TL for path Df_4 R_ Df ISO 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, Eq. 1.1 46 57 60 78 79 79 67
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Summary for Section 3.2: Calculation  Examples using the Detailed Method 

The worked examples (3.2-H1 to H3 and 3.2-V1 to V2) illustrate the use of the Detailed Method 

for calculating sound transmission between rooms in a building with CLT 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 the 

Simplified Method in Section 3.1. 

¶ For the cases without linings (3.2-H1 and 3.2-V1), the detailed calculations give the same 

ASTC ratings as the simplified calculations. This agreement (aside from possible 

rounding errors of ±1) is to be expected since they simply combine the same data in 

slightly different order. 

¶ For the cases with linings, the differences are larger, because the Simplified Method 

ǘǊŜŀǘǎ ǘƘŜ ɲ{¢/ ƛƳǇǊƻǾŜƳŜƴǘ ŘǳŜ ǘƻ ƭƛƴƛƴƎǎ ǳǎƛƴƎ ŀ ŘŜƭƛōŜǊŀǘŜƭȅ ŎƻƴǎŜǊǾŀǘƛǾŜ 

approximation. Lƴ ǘƘŜ 5ŜǘŀƛƭŜŘ aŜǘƘƻŘΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ɲ¢[ ŦƻǊ ǘƘŜ ǘǿƻ ƭƛƴƛƴƎǎ ƛƴ ŜŀŎƘ 

transmission path are simply added to the sound transmission loss values for the base 

assemblies, which tends to give higher predicted values of the ASTC rating.  

¶ In each of the cases with linings shown in these examples, the Detailed Method gives a 

result that is higher by 2 to 5 ASTC points than the Simplified Method. For linings with 

ƘƛƎƘŜǊ ǾŀƭǳŜǎ ƻŦ ɲ{¢/Σ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƳŜǘƘƻŘǎ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ŦǳǊǘƘŜǊΦ  
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4. Buildings with Lightweight Framed Wall and Floor Assemblies  

The focus of this chapter is to present the method for predicting the apparent sound insulation between 

adjacent rooms in a building constructed from lightweight framed wall and floor assemblies. The 

prediction method uses an empirical calculation approach described in ISO 15712-1 [8] that combines 

laboratory sound transmission data for individual lightweight framed wall or floor separating assemblies 

with flanking sound transmission data for each path at their junctions with adjoining assemblies.  

The transmission of structure-borne 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: 

¶ The good news: For lightweight framed assemblies, 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 assembly in the finished building.  

¶ 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 results 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, some background justification seems appropriate. The 

characteristic transmission of structure-borne 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.  

 
 

Figure 4.1: Variation across the floor surface of the vibration levels (2 kHz band) due to an impact 

source. The floor construction has a 19 mm plywood subfloor on wood joists that are perpendicular 

to the separating wall between the two side-by-side rooms.  
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Clearly, the lightweight framed floor system is both highly damped and anisotropic ς the vibration field 

exhibits a strong gradient away from the source due to the high internal losses, and the gradient is 

different in the directions parallel and perpendicular to the joists, unlike the uniform flow of energy in all 

directions that would be expected in a homogeneous concrete assembly. As a result, the direction of 

transmission relative to the framing members becomes an additional parameter needed for accurate 

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 model of ISO 15712-1 (which assumes homogeneous and lightly-damped 

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 sound power due to flanking is proportional to the flanking area (implicit in Section 4.1 of 

ISO 15712-1) is not appropriate. The equations in Section 4.1 of this Guide provide more appropriate 

normalization for highly-damped assemblies such as lightweight wood- or steel-framed 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 ceiling) change the attenuation across the structural assembly, with different changes in the three 

orthogonal directions pertinent to direct and flanking sound transmission. The change provided by a 

layer added to a surface depends on the weight and stiffness of the 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 correction to account for adding a given lining is not generally applicable 

for lightweight framed assemblies. However, the procedures presented in this Guide Řƻ ŀƭƭƻǿ ǳǎƛƴƎ ɲ¢[ 

ŀƴŘ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴǎ ŦƻǊ ŦƭƻƻǊ ŦƛƴƛǎƘŜǎ ƻƴ ŀ concrete or gypsum concrete subfloor, which is more 

reverberant.  
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4.1. Calculation Procedure for Lightweight Framed Walls and Floors  

The calculation process for lightweight framed walls and floors requires specific laboratory test data, 

and can be performed using frequency band data or single-number ratings, following the steps 

illustrated in Figure 4.1.1. 

The Detailed Method of ISO 15712-1 combines the set of one-third octave band sound transmission loss 

data for the direct path and all flanking paths using Eq. 1.4 in this Guide to arrive at values of the 

apparent sound transmission loss (ATL). From the apparent sound transmission loss, the ASTC rating is 

calculated using the procedure of ASTM E413 [3].  

 

For lightweight framed assemblies, using the Simplified Method presented below (and using Eq. 1.5 of 

this Guide rather than Eq. 1.4) should provide essentially the same answer as the Detailed Method 

(within ±1 ASTC points, with no bias). Hence the Simplified Method is used for the following more 

complete description of the calculation procedure including equations, and for the examples in 

Sections 4.2 and 4.3. See Chapter 1 of this Guide for a discussion of the two methods. 

 

 

 

Figure 4.1.1: Steps to calculate the ASTC rating for wood- or steel-framed constructions using 

transmission loss data. For the Simplified Method ǿƛǘƘ {¢/ ǊŀǘƛƴƎǎΣ ǎǳōǎǘƛǘǳǘŜ ά{¢/έ ŦƻǊ ά¢[έΦ 

 

  

Step 3: Combine 

Direct TLDd with 

Flanking TL for the 

12 flanking paths 

to determine ATL.  

Use ASTM E413 to 

calculate ASTC.  

Step 1a:  For the 
separating assembly, the 
in-situ TLDd equals the 
TL measured in ASTM 
E90 laboratory test. 

Step 2a:  For each edge of the 

separating assembly, use Flanking TL 

based on ISO 10848 tests for paths Ff, Fd 

and Df (preferred), or the Flanking TL 

due to this combination of paths. 

 

ASTC  

Step 1b:  If the 
separating assembly is 
a floor assembly with 
(gypsum) concrete 
subfloor surface, add 
ɲ¢[ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ 
added finish flooring. 

 

Step 2b:  For each flanking path,  

if any surface is a floor assembly with 

(gypsum) concrete subfloor surface, add 

ɲ¢[ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ŀŘŘŜŘ ŦƛƴƛǎƘ ŦƭƻƻǊƛƴƎΦ 

If the combination of paths Ff, Fd, Df is 

used in Step 2a, the linings must be 

included in the whole junction 

ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ƴƻ ɲ¢[ ŎƻǊǊŜŎǘƛƻƴ 

should be applied.  
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Step 1:  (a) For the separating assembly, the in-situ STCDd is equal to the STC rating determined in the 

laboratory according to ASTM E90. 

(b) If the separating assembly is a floor assembly with (gypsum) concrete subfloor surface, add 

ǘƘŜ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ŀŘŘŜŘ ŦƭƻƻǊ ŦƛƴƛǎƘŜǎ ǘƻ ǘƘŜ {¢/ ǊŀǘƛƴƎ ŦƻǊ ǘƘŜ ōŀǊŜ ŦƭƻƻǊ ǘƻ ƻōǘŀƛƴ {¢/Dd.  

Step 2: (a) Determine the Flanking STC values (STCFf, STCFd, STCDf) for the 3 flanking paths Ff, Fd and Df 

at each edge of the separating assembly with the following adjustments: 

o Values measured following the procedures of ISO 10848 must be re-normalized to the 

scenario dimensions using Equation 4.1.3.  

o If only the Flanking STC rating for the combined transmission 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 path is a floor assembly with (gypsum) concrete 

subfloor ǎǳǊŦŀŎŜΣ ŀŘŘ ǘƘŜ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ŀƴȅ ŀŘŘŜŘ ŦƭƻƻǊ ŦƛƴƛǎƘΥ 

o If one surface in a flanking path is a floor assembly with (gypsum) concrete subfloor surface, 

ŀŘŘ ǘƘŜ ɲ{¢/ ŦƻǊ ǘƘŜ ŀŘŘŜŘ ŦƛƴƛǎƘ ŦƭƻƻǊƛƴƎ ǘƻ ǘƘŜ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ōŀǊŜ ŦƭƻƻǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ 

Flanking STC rating. 

o If both surfaces are floor assemblies with (gypsum) concrete subfloor surface, the correction 

Ŝǉǳŀƭǎ ǘƘŜ ƭŀǊƎŜǊ ƻŦ ǘƘŜ ǘǿƻ ƭƛƴƛƴƎ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴǎ Ǉƭǳǎ ƘŀƭŦ ƻŦ ǘƘŜ ƭŜǎǎŜǊ ƻƴŜΦ 

Step 3: Combine the transmission via the direct path and the 12 flanking paths using Equation 4.1.1 

(equivalent to Eq. 26 in Section 4.4 of ISO 15712-1), with the following adaptations: 

o If the Flanking STC rating calculated for any flanking path is over 90, set the value to 90 to 

allow for the inevitable effect of higher order flanking paths. 

o 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, e. g. through leaks or ducts) is estimated in the Simplified Method from the logarithmic 

expression of the combination of the Direct STC rating (STCDd) of the separating wall or floor element 

and the combined Flanking STC ratings of the three flanking paths for every junction at the four edges of 

the separating element. This may be expressed as: 

!34# ρπÌÏÇρπȢẗ34# ρπȢẗ34# ρπȢẗ34# ρπȢẗ34#

ÅÄÇÅ

  Eq. 4.1.1 

Eq. 4.1.1 is appropriate for all types of building systems similar to the Standard Scenario. It is applied 

here using the following notes to calculate the sound transmission for each individual path:  
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For the Separating Assembly:  

If the separating assembly is a framed wall assembly or a framed floor assembly without a (gypsum) 

concrete subfloor surface, then the direct path STCDd is equal to the laboratory STC rating for that 

assembly. Alternatively, if the separating assembly is a floor assembly with (gypsum) concrete subfloor 

ǎǳǊŦŀŎŜΣ ŀŘŘ ǘƘŜ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ŀƴȅ ŀŘŘŜŘ ŦƛƴƛǎƘ ŦƭƻƻǊƛƴƎ ǘƻ ǘƘŜ {¢/ ǊŀǘƛƴƎ ŦƻǊ ǘƘŜ ōŀǊŜ ŦƭƻƻǊ ǘƻ 

obtain STCDd for the direct path, as indicated in Eq. 4.1.2.  

34#  34# ɝ34#  Eq. 4.1.2 

 
For Each Flanking Path:  

The options for the calculation of the Flanking STCij for each flanking path ij include:  

¶ The procedures described in ISO 10848-3 yield experimental values of the normalized flanking 

level difference Dnf. As per the standard, these Dnf values are normalized to an absorption area of 

10 m2 in the receiving room. In order to convert the Dnf values to Flanking TLij values, the 

correction term 10 log(Slab/10) is added, yielding values of Flanking TL normalized to the room 

dimensions (in metres) of the laboratory. When the laboratory values for Flanking TL or Flanking 

STC are to be applied for a calculation scenario where the room dimensions are different, they 

must be re-normalized to reflect room dimension differences between the laboratory test rooms 

and the predƛŎǘƛƻƴ ǎŎŜƴŀǊƛƻ όƛƴŘƛŎŀǘŜŘ ƛƴ 9ǉΦ пΦмΦо ōȅ ǘƘŜ ǎǳōǎŎǊƛǇǘ άǎƛǘǳέύΦ The expression to use 

in the calculation is: 

&ÌÁÎËÉÎÇ 34#ȟ &ÌÁÎËÉÎÇ 34#ȟ ρπÌÏÇὛ ȾὛ ρπÌÏÇὰ Ⱦὰ   Eq. 4.1.3 

Here, Ssitu is the area (in m2) of the separating assembly and lsitu is the junction length (in m) for 

the prediction scenario, and Slab and llab are the corresponding values for the specimen in the 

ISO 10848 laboratory test. The Flanking STC rating may be determined using the procedure of 

ASTM E413 with the one-third octave band values of Flanking TL as input data. 

¶ If one of the flanking elements is a floor assembly with (gypsum) concrete subfloor surface, add 

ǘƘŜ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ŀŘŘŜŘ floor finishes to the Flanking STCij for the bare floor to obtain the 

Flanking STCij including the flooring. 

&ÌÁÎËÉÎÇ 34#  &ÌÁÎËÉÎÇ 34# ɝ34#  Eq. 4.1.4 

¶ If flanking elements i and j are both floor assemblies with (gypsum) concrete subfloor surfaces, 

and both have added finish flooring, add the correction to the Flanking STCij for the bare floor as 

in Eq. 4.1.5. Note, however, that lining corrections are not appropriate for framed assemblies 

with surfaces other than (gypsum) concrete (such as OSB for floors or gypsum board for walls).  

&ÌÁÎËÉÎÇ 34#  &ÌÁÎËÉÎÇ 34# άὥὼȺ34#ȟȺ34#
άὭὲȺ34#ȟȺ34#

ς
 Eq. 4.1.5 
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4.2. Wood-Framed Wall and Floor Assemblies  

For buildings with lightweight wood-framed walls and floors, the calculation procedure outlined in the 

preceding section can be used. The procedure requires specific laboratory test data (determined 

according to ASTM E90 and ISO 10848 with some extensions), and can be performed using frequency 

band data or single-number ratings, following the steps illustrated in Figure 4.1.1. 

Previous NRC publications have presented predicted ASTC values and a procedure based on the same 

prediction approach, e. g. the NRC Research Report RR-нмфΣ άDǳƛŘŜ ŦƻǊ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ ²ƻƻŘ CǊŀƳŜ 

CƻƴǎǘǊǳŎǘƛƻƴέ, and Construction Technology Update 66 [17.13]. More information on the direct and 

flanking sound insulation of wood-framed assemblies and building systems can be found in NRC 

Research Report RR-оосΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ ²ƻƻŘ-Framed BǳƛƭŘƛƴƎǎέ [16.4]. The report 

provides the data for direct and flanking sound insulation for a variety of wood-framed building 

configurations. 

With lightweight framed assemblies, it is common practice to add layers of material such as gypsum 

board within hidden cavities at junctions between units, to block the spread of fire. Fire control is 

beyond the scope of this Guide, but is discussed in considerable detail in the publication άBest Practice 

Guide on Fire Stops and Fire Blocks and their Impact on Sound Transmissionέ [17.12]. The specimens 

tested to provide the design information in NRC Research Report RR-219 [17.11] and its supporting 

technical reports included such fire blocking. Additional fire blocking materials installed to protect the 

rimboard within floor cavities have minimal effect on the structure-borne flanking sound transmission. 

However, fire blocking within the cavity in a separating wall with a double row of studs can significantly 

alter the structure-borne flanking sound transmission if they provide a rigid connection between the 

two rows of studs. Pertinent information on the resulting sound transmission with various fire blocking 

details is provided in the NRC Research Reports RR-219 and RR-336. 
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EXAMPLE 4.2-H1 SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Wood-framed floors and walls  

Illustration for this case  

 

Junction 1 and 3 of loadbearing 

separating wall with floor and ceiling. 

(Side view) 

 

Junction 2 or 4 of separating wall with 

abutting side walls with side wallsô 

framing continuous across junction and 

gypsum board terminating at separating 

wall. (Plan view) 

 

Separating wall assembly with: 

¶ Single row of 38 mm x 89 mm wood studs spaced 400 mm o.c., with 
90 mm-thick sound-absorbing material

3 
filling the inter-stud cavities 

¶ Resilient metal channels
7
 on one side, spaced 600 mm o.c.  

¶ 1 layer of 16 mm fire-rated gypsum board
4 

attached to the resilient 
channels

4
 and 2 layers attached directly to framing on the other side  

Bottom Junction 1 (separating wall and floor) with: 

¶ Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists 
oriented perpendicular to separating wall but not continuous across 
junction, and 150 mm-thick sound-absorbing material

3 
in cavities 

¶ Rimboard at junction may be covered with additional fire blocking 
material such as gypsum board without changing the sound 
transmission rating 

¶ Subfloor of oriented strandboard (OSB) 19 mm thick and continuous 
across the junction 

¶ No floor topping 

Top Junction 3 (separating wall and ceiling) with: 

¶ Ceiling with 305 mm wood I-joists, same as for bottom junction 

¶ Rimboard at junction may be covered with additional fire blocking 
material such as gypsum board without changing sound 
transmission rating 

¶ Ceiling of 1 layer of 13 mm fire-rated gypsum board
4
 screwed 

directly to the bottom of the joists  

Side Junctions 2 and 4 (separating wall and abutting side walls) with: 

¶ Side walls with single row of 38 mm x 89 mm wood studs spaced 
400 mm o.c. with sound-absorbing material

3
 filling the stud cavities 

¶ Side wall framing structurally-connected to the separating wall, and 
continuous across the junction (as illustrated) 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on side walls attached 
directly to framing and terminating at the separating wall  

 
Acoustical Parameters: 

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336,  Eq. 4.1.3
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-336, WS89-5a 51
Direct STC in situ R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ51

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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w 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(10^-4.5 + 10^- 5.3 + 10^- 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_ Fd,w 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_ Df,w 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_ Fd,w 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_ Df,w 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 + 10^- 6.5 + 10^- 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*LOG10(10^-7 + 10^- 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 values43

Reference
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EXAMPLE 4.2-H2: SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Wood-framed floors and walls 

¶ Same structure as 4.2-H1 but improved wall and floor surfaces 

Illustration for this case  

 

Junction 1 and 3 of loadbearing 

separating wall with floor and ceiling. 

(Side view) 

 

Junction 2 or 4 of separating wall with 

abutting side walls with side wallsô 

framing continuous across junction and 

gypsum board terminating at separating 

wall. (Plan view) 

 

Separating wall assembly with: 

¶ Single row of 38 mm x 89 mm wood studs spaced 400 mm o.c., with 
90 mm-thick sound-absorbing material

3
 filling the inter-stud cavities 

¶ Resilient metal channels
7
 on one side, spaced 600 mm o.c.  

¶ 2 layers of 16 mm fire-rated gypsum board
4 

attached to the resilient 
channels and 2 layers attached directly to framing on the other side  

Bottom Junction 1 (separating wall and floor) with: 

¶ Floor with 305 mm wood I-joists spaced 400 mm o.c., with joists 
oriented perpendicular to separating wall but not continuous across 
junction, and 150 mm-thick sound-absorbing material

3
 in cavities 

¶ Rimboard at junction may be covered with additional fire blocking 
material such as gypsum board without changing the sound 
transmission rating 

¶ Subfloor of oriented strandboard (OSB) 19 mm thick and continuous 
across the junction  

¶ 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: 

¶ Ceiling with 305 mm wood I-joists, same as for bottom junction 

¶ Rimboard at junction may be covered with additional fire blocking 
material such as gypsum board without changing sound 
transmission rating 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4 

supported on 
resilient channels spaced 400 mm o.c.  

Side Junctions 2 and 4 (separating wall and abutting side walls) with: 

¶ Side walls with single row of 38 mm x 89 mm wood studs spaced 
400 mm o.c. with sound-absorbing material

3
 filling the stud cavities 

¶ Side wall framing structurally-connected to the separating wall, and 
continuous across the junction (as illustrated) 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on side walls attached 
directly to framing and terminating at the separating wall  

 

Acoustical Parameters:  

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336,  Eq. 4.1.3
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-336, WS89-6b 58
Direct STC in situ R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ58

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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w 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_ Fd,w 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_ Df,w 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_ Fd,w 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_ Df,w 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*LOG10(10^-7 + 10^- 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 values54

Reference
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EXAMPLE 4.2-V1 SIMPLIFIED METHOD 

¶ Rooms one-above-the-other 

¶ Wood-framed floors and walls 

Illustration for this case  

 

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) 

 

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) 

Separating floor/ceiling assembly with: 

¶ 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

3
 in cavities 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
, attached to 

resilient metal channels
7
 spaced 400 mm o.c.  

¶ Subfloor of oriented strandboard (OSB) 19 mm thick  

¶ No floor topping  

¶ No floor covering  

Junctions 1 and 3 (loadbearing walls above and below floor) with: 

¶ Joists of separating floor assembly perpendicular to these walls 

¶ Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

directly attached to wall 
framing and ending at floor/ceiling assembly 

Junctions 2 and 4 (non-loadbearing walls above and below floor) with: 

¶ Joists of floor assembly parallel to these walls 

¶ Wall framing of 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

directly attached to wall 
framing and ending at floor/ceiling assembly 

 
Acoustical Parameters: 

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-336,  Eq. 4.1.3
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.1.1, WI305-FW-LB-11 55
ɲ{¢/ change by Lining on D ɲR_D,w No finish flooring 0
Direct STC in situ R_Dd,w RR-336, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_1 R_ Df,w 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 + 10^- 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_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_2 R_ Df,w 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 + 10^- 9 + 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(10^-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(10^-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 values52

Reference
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EXAMPLE 4.2-V2 SIMPLIFIED METHOD 

¶ Rooms one-above-the-other 

¶ Wood-framed floors and walls 

(Same structure as 4.2-V1 plus improved floor surfaces) 

Illustration for this case  

 

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) 

 

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) 

Separating floor/ceiling assembly with: 

¶ 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

3
 in cavities 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
, attached to 

resilient metal channels
7
 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 

Junctions 1 and 3 (loadbearing walls above and below floor) with: 

¶ Joists of separating floor assembly perpendicular to these walls 

¶ Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

directly attached to wall 
framing and ending at floor/ceiling assembly 

Junctions 2 and 4 (non-loadbearing walls above and below floor) with: 

¶ Joists of floor assembly parallel to these walls 

¶ Walls have 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

directly attached to wall 
framing and ending at floor/ceiling assembly 

 

Acoustical Parameters: 

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-336,  Eq. 4.1.3
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.6.1, WI305-FW-LB-61 65
ɲ{¢/ change by Lining on D ɲR_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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_1 R_ Df,w 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 + 10^- 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_Ff,w 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 + 10^- 9 + 10^- 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 values59

Reference
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EXAMPLE 4.2-V3 SIMPLIFIED METHOD 

¶ Rooms one-above-the-other 

¶ Wood-framed floors and walls 

(Same structure as 4.2-V1 + improved floor and wall surfaces) 

Illustration for this case  

 

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) 

 

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) 

Separating floor/ceiling assembly with: 

¶ 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

3
 in cavities 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
, attached to 

resilient metal channels
7
 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 

Junctions 1 and 3 (loadbearing walls above and below floor) with: 

¶ Joists of separating floor assembly perpendicular to these walls 

¶ Walls framed with 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on resilient metal 

channels
7
 spaced 600 mm o.c. and ending at floor/ceiling assembly  

Junctions 2 and 4 (non-loadbearing walls above and below floor) with: 

¶ Joists of floor assembly parallel to these walls 

¶ Walls have 38 mm x 89 mm wood studs spaced 400 mm o.c. 

¶ 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

3
 in wall cavities give equivalent flanking 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on resilient metal 

channels
7
 spaced 600 mm o.c. and ending at floor/ceiling assembly 

 

Acoustical Parameters:  

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-336,  Eq. 4.1.3
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.2.LB.5.2, WI305-FW-LB-52R 70
ɲ{¢/ change by Lining on D ɲR_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_Ff,w 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 values66

Reference
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EXAMPLE 4.2-H3 SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Wood-framed floors and walls 

¶ Double wood stud separating wall  

Illustration for this case: 

 

 

Two choices for Junctions 1 and 3 where 
the framing of the floor and ceiling 
connects to the separating wall.  
(Side view) 

 

Junction 2 or 4 of separating wall with 
abutting side walls with side wallsô framing 
continuous across junction and gypsum 
board terminating at separating wall. 
(Plan view) 

Separating wall assembly with: 

¶ Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., 
with 25 mm space between rows and 90 mm-thick sound-
absorbing material

3
 filling the cavities of one row of studs 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on each side 

Bottom Junction 1 (separating wall and floor) with: 

¶ 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

3
 in the joist cavities 

¶ Subfloor of oriented strandboard (OSB) 19 mm thick and 
continuous across the junction 

¶ No floor topping 

Top Junction 3 (separating wall and ceiling) with: 

¶ Ceiling with 235 mm wood joists, same as for bottom junction 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
 supported 

on resilient metal channels
7
 spaced 400 mm o.c. 

 
Two options are compared: 

Ĕ Case A  with the joists of the floor and ceiling parallel to the 

 separating wall as illustrated in the upper detail, 

Ĕ Case B  with floor and ceiling joists perpendicular to the  

 separating wall as illustrated in the lower detail. 
 

 

Side Junctions 2 and 4 (separating wall and abutting side walls) with: 

¶ Side walls with single row of 38 mm x 89 mm wood studs spaced 
400 mm o.c. with sound-absorbing material

3
 filling the cavities 

¶ Side wall framing structurally-connected to the separating wall, 
and continuous across the junction (as illustrated) 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on resilient channels
7
 

and terminating at the separating wall  

Acoustical Parameters:  

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336,  Eq. 4.1.3
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Note: For these examples, Flanking TL data for individual paths at each junction 
are not available, so these examples use the available data for junctions. 

 

 

  

CASE A: Floor Joists Parallel to Separating Wall
ISO Symbol STC or DSTC STC or ASTC

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 R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ54

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-NLB-1-1-1 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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  46

CASE B: Floor Joists Perpendicular to Separating Wall
ISO Symbol STC or DSTC STC or ASTC

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 R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ54

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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  48

Reference

Reference
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EXAMPLE 4.2-H4 SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Wood-framed floors and walls 

¶ Double wood stud separating wall  

Illustration for this case: 

 

 

Two choices for Junctions 1 and 3 where 
the framing of the floor and ceiling 
connects to the separating wall. 
(Side view) 

 

Junction 2 or 4 of separating wall with 
abutting side walls with side wallsô framing 
continuous across junction and gypsum 
board terminating at separating wall. 
(Plan view) 

Separating wall assembly with: 

¶ Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., 
with 25 mm space between rows and 90 mm-thick sound-
absorbing material

3
 filling the cavities of both rows of studs 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on each side 

Bottom Junction 1 (separating wall and floor) with: 

¶ 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

3
 in the joist cavities 

¶ Subfloor of oriented strandboard (OSB) 19 mm thick 

¶ No floor topping 

Top Junction 3 (separating wall and ceiling) with: 

¶ Ceiling with 235 mm wood joists, same as for bottom junction 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
 supported 

on resilient metal channels
7
 spaced 400 mm o.c. 

 
Two options are compared: 

Ĕ Case A  with the OSB subfloor continuous across the floor and 

  ceiling junctions, as illustrated in the upper detail, 

Ĕ Case B  with the OSB subfloor not continuous across the 

 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: 

¶ Side walls with single row of 38 mm x 89 mm wood studs spaced 
400 mm o.c. with sound-absorbing material

3
 filling the cavities 

¶ Side wall framing structurally-connected to the separating wall, 
and continuous across the junction (as illustrated) 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on resilient channels
7
 

and terminating at the separating wall 

Acoustical Parameters: 

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336,  Eq. 4.1.3
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Note: For these examples, Flanking TL data for individual paths at each junction 
are not available, so these examples use the available data for junctions. 

 

 

  

CASE A: OSB Subfloor Continuous
ISO Symbol STC or DSTC STC or ASTC

Separating Partition
Laboratory STC for Dd R_s,w RR-336, Table 3.3.NLB.1.1.2, DWS89-WF-NLB-1-1-2 57
Direct STC in situ R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

Junction 1: Separating Wall/Floor
Measured Laboratory Flanking STC RR-336, Table 3.3.NLB.1.1.2, DWS89-WF-NLB-1-1-2 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.1.1.2, DWS89-WC-NLB-1-1-2 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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  46

CASE B: OSB Subfloor Not Continuous
ISO Symbol STC or DSTC STC or ASTC

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 R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

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-NLB-2-1-2 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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  56

Reference

Reference
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EXAMPLE 4.2-H5 SIMPLIFIED METHOD 

¶ Rooms side-by-side 

¶ Double wood stud separating wall  

¶ Wood-framed floors with concrete topping 

Illustration for this case: 

 

 

Two choices for Junctions 1 and 3 where 
the framing of the floor and ceiling 
connects to the separating wall. 
(Side view) 

 

Junction 2 or 4 of separating wall with 
abutting side walls with side wallsô framing 
continuous across junction and gypsum 
board terminating at separating wall. 
(Plan view) 

Separating wall assembly with: 

¶ Double row of 38 mm x 89 mm wood studs spaced 400 mm o.c., 
with 25 mm space between rows and 90 mm-thick sound-
absorbing material

3
 filling the cavities of both rows of studs 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on each side 

Bottom Junction 1 (separating wall and floor) with: 

¶ 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

3
 in the joist cavities 

¶ Subfloor of oriented strandboard (OSB) 19 mm thick 

¶ Floor topping of 38 mm concrete 

Top Junction 3 (separating wall and ceiling) with: 

¶ Ceiling with 235 mm wood joists, same as for bottom junction 

¶ Ceiling of 2 layers of 16 mm fire-rated gypsum board
4
 supported 

on resilient metal channels
7
 spaced 400 mm o.c. 

 
Two options are compared: 

Ĕ Case A  with the OSB subfloor continuous across the floor and 

  ceiling junctions, as illustrated in the upper detail, 

Ĕ Case B  with the OSB subfloor not continuous across the 

 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: 

¶ Side walls with single row of 38 mm x 89 mm wood studs spaced 
400 mm o.c. with sound-absorbing material

3
 filling the cavities 

¶ Side wall framing structurally-connected to the separating wall, 
and continuous across the junction (as illustrated) 

¶ 1 layer of 16 mm fire-rated gypsum board
4 

on resilient channels
7
 

and terminating at the separating wall 

Acoustical Parameters:  

 

 (For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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-336,  Eq. 4.1.3

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-336,  Eq. 4.1.3
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Note: For these examples, Flanking TL data for individual paths at each junction 
are not available, so these examples use the available data for junctions. 

 

 

  

CASE A: OSB Subfloor Continuous
ISO Symbol STC or DSTC STC or ASTC

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 R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

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-NLB-1-2-2 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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  55

CASE B: OSB Subfloor Not Continuous
ISO Symbol STC or DSTC STC or ASTC

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 R_Dd,w wwπоосΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

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-NLB-2-2-2 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 Flanking RR-336, Eq. 4.1.1 Combining Direct STC with Flanking STC values  56

Reference

Reference
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Summary for Section 4.2: Calculation  Examples for Wood-Framed Constructions  

The worked examples (4.2-H1 to H4 and 4.2-V1 to V3) illustrate the use of the Simplified Method for 

calculating the apparent sound transmission class (ASTC) ratings between rooms in a building with 

wood-framed floor and wall assemblies.  

The examples show the performance for cases with bare floor surfaces and for cases with 

improvements in direct and/or flanking transmission loss via specific paths due to selected changes in 

the surface layers of the walls and floors. 

The first set of examples (4.2-H1 to 4.2-V3) concerns cases where the loadbearing walls are framed with 

a single row of wood studs. The second group of examples (4.2-H3 and 4.2-H4) have loadbearing walls 

framed with a double row of wood studs. 

Separating Walls with Single Row of Wood Studs  

Example 4.2-H2 for a horizontal pair of rooms separated by a single-stud wall shows improvements 

relative to the base case (4.2-H1) due to improving the weakest paths ς the separating wall and the set 

of paths at the floor/wall junction.  

¶ Improving the wall by adding a layer of gypsum board increases the Direct STC to 57 and also 

provides an improvement to path Fd at both sidewall junctions.  

¶ The main improvement is adding hardwood flooring on an engineered wood topping, which 

increases the Flanking STC at the floor/wall junction from 50 to 62. This gives a good balance 

between flanking transmission at the four junctions, and between direct transmission and 

flanking transmission. The ASTC of 54 is near the maximum feasible with this wall construction.  

Examples 4.2-V2 and 4.2-V3 for a vertical pair of rooms show the improvements relative to the base 

case (4.2-V1) as the floor and wall surfaces are upgraded.  

¶ As shown in 4.2-V2, the obvious first step to increase ASTC is to improve the floor surface, in this 

case by adding hardwood flooring supported on an engineered wood topping, which increases 

the Direct STC from 51 to 66. The change to the floor surface also improves Flanking STC for 

paths Df at all four wall junctions by more than 10 dB, but flanking transmission still dominates 

the transmission in case 4.2-V2. For all these wall/floor junctions, the dominant flanking path is 

path Ff (wall above to wall below), with path Df a weaker secondary concern.  

¶ Changing the surface f (walls in the room below) by mounting the gypsum board in the room 

below on resilient metal channels, as shown in 4.2-V3, improves the key flanking paths, so the 

total Flanking STC increases to 74, and the overall ASTC approaches the limit of 66 due to direct 

transmission through the floor.  
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Separating Walls with Double Row of Wood Studs  

Examples 4.2-H3 to 4.2-H5 illustrate the effect of changing some details for a horizontal pair of rooms 

separated by a double-stud wall.  

¶ In the base Case A in 4.2-H3, the separating wall has a Direct STC rating of 55, but the ASTC is 

limited to 46 by flanking transmission at the floor/wall junction due to the rigid connection 

provided by the continuous OSB subfloor. This junction detail has advantages for shear bracing 

and provides a fire block, but also causes low Flanking STC values. If the continuous subfloor is 

essential for structural reasons, the flanking transmission can be moderated by orienting the 

floor joists perpendicular to the separating wall as shown in Case B of 4.2-H3. This raises the 

ASTC over 47, with no changes in the details of the wall or floor assemblies.  

¶ In Example 4.2-H4, sound absorbing material is added to the stud cavities on both sides of the 

separating wall, which raises the Direct STC from 55 to 58. However, adding the sound 

absorbing material has negligible effect on the structure-borne flanking transmission, so flanking 

transmission via the wall/floor junction limits the ASTC for Case A to only 46, as in the previous 

example. In this example, because there is absorptive material filling the stud cavities on both 

sides of the wall, a solid fire block at the junctions is not required, and eliminating continuity of 

the OSB subfloor across the junctions (as shown in Case B), if not required for structural reasons, 

eliminates the flanking transmission there, raising the ASTC to 57.  

For larger buildings, the continuity of the subfloor (or some other solid fire block) may be necessary for 

structural stability. In such cases, two obvious options to improve the ASTC are to increase the Direct 

STC by adding more gypsum board on the separating walls, or to add a heavy topping (such as a 

concrete subfloor, or an extra layer of OSB, or even strip hardwood flooring) on the floor surfaces to 

control the dominant flanking path. 

¶ In Example 4.2-H5, the effect of adding a topping over the OSB subfloor on both sides of the 

separating wall is illustrated. The Direct STC is 58, as in Example 4.2-H4. However, adding the 

floor topping has a significant effect on the structure-borne flanking transmission, so the ASTC 

for Case A improves from 46 to 53 due to reduced flanking transmission via the wall/floor 

junction. In this example, because there is absorptive material filling the stud cavities on both 

sides of the wall, a solid fire block at the junctions is not required, and eliminating continuity of 

the OSB subfloor across the junctions (as shown in Case B) eliminates the flanking transmission 

there, raising the ASTC to 57, limited only by direct transmission and flanking via the side walls 

as in the previous example. Although the ASTC is not better than for Option B in 4.2-H4, addition 

of the floor topping would also benefit the sound insulation between units one-above-the-

other.  

Overall, these examples show the clear benefit of suitable wall and ceiling surface layers in achieving 

high ASTC values, and emphasize the cost/benefit of focussing improvements on the weakest path(s).  
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4.3. Cold-Formed  Steel-Framed Wall and Floor Assemblies  

For buildings with cold-formed steel-framed5 (CFS-framed) walls and floor/ceiling assemblies, the 

calculation procedure outlined in Section 4.1 can be used in precisely the same manner as presented for 

wood-framed constructions in Section 4.2.  

This section applies to buildings where the floors are framed with cold-formed steel joists5 and the walls 

are framed with cold-formed steel studs5. These joists and studs typically have a C-shaped cross-section, 

but other possibilities such as I-shaped floor joists are also possible. Common surfaces include gypsum 

board walls and ceilings, and floor decks of plywood or OSB.  

As for wood-framed construction, the ASTC between the pair of adjacent rooms can be calculated using 

one-third octave band sound transmission data or single-number ratings derived from that data, 

following the steps illustrated in Figure 4.1.1 and the explanatory notes following that figure.  

The calculation procedure requires two types of laboratory test data as inputs:  

1) Sound transmission loss data determined according to ASTM E90 for direct sound transmission 

through the separating assembly, and  

2) Flanking sound transmission data determined according to ISO 10848 for the pairs of flanking 

surfaces at each edge of the separating assembly.  

More information on the direct and flanking sound insulation of cold-formed steel-framed assemblies 

and building systems can be found in NRC Research Report RR-оотΣ ά!ǇǇŀǊŜƴǘ {ƻǳƴŘ Lƴǎǳƭŀǘƛƻƴ ƛƴ /ƻƭŘ-

Formed Steel-CǊŀƳŜŘ .ǳƛƭŘƛƴƎǎΦέ ¢ƘŜ ǊŜǇƻǊǘ ǇǊƻǾƛŘŜǎ ǘƘŜ Řŀǘŀ ŦƻǊ ŘƛǊŜŎǘ ŀƴŘ ŦƭŀƴƪƛƴƎ ǎƻǳƴŘ ƛƴǎǳƭŀǘƛƻƴ 

for a variety of CFS-framed building configurations. 
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EXAMPLE 4.3-H1:  (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Loadbearing junction with continuous joists and subfloor 

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) 

 

Loadbearing separating wall assembly with: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 1 layer of 16 mm fire-rated gypsum board
4
 attached to the resilient 

channels and 2 layers attached directly to studs on the other side 

Junction 1: Separating wall / floor with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists 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 

Junction 2 or 4: Separating wall / abutting side wall with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 1 layer of 16 mm fire-rated gypsum board
4
 attached to the resilient 

channels and 2 layers attached directly to studs on the other side 

¶ Closest CFS studs
5
 of the non-loadbearing walls are spaced 10 mm 

from framing of loadbearing wall 

¶ If gypsum board
4
 on loadbearing wall is directly attached to framing, 

gypsum board on adjacent non-loadbearing wall is supported on 
resilient channels

7
, and vice versa 

Junction 3: Separating wall / ceiling with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists 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
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

 

Acoustical Parameters: 

  

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, Wall CFS-S152-W33 54
Direct STC in situ R_Dd,w wwπоомΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ54

Junction 1: Separating Wall/Floor
For Flanking Path Ff_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBc-13 50
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Ff_1 R_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
Flanking STC for path Fd_1 R_ Fd,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 53 + 0 + 0  = 53
For Flanking Path Df_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBc-13 55
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w 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 + 10^- 5.3 + 10^- 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, Eq. 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_ Df,w 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, Eq. 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_ Df,w 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 + 10^- 7.3 + 10^- 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_ Df,w 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

Reference
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EXAMPLE 4.3-H2:  (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Loadbearing junction with discontinuous joists and subfloor 

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) 

 

Loadbearing separating wall assembly with: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on both sides  

Junction 1: Separating wall / floor with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists perpendicular to the loadbearing wall and not continuous 
at the junction 

¶ 32 mm gypsum concrete floor deck not continuous at junction 

Junction 2 or 4: Separating wall / abutting side wall with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on each side 

¶ Closest CFS studs
5
 of the non-loadbearing walls are spaced 10 mm 

from framing of loadbearing wall 

¶ If gypsum board
4
 on loadbearing wall is directly attached to framing, 

gypsum board on adjacent non-loadbearing wall is supported on 
resilient channels

7
, and vice versa 

Junction 3: Separating wall / ceiling with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists 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
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, Wall CFS-S152-W33 58
Direct STC in situ R_Dd,w wwπоомΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ58

Junction 1: Separating Wall/Floor
For Flanking Path Ff_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBd-21 65
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Ff_1 R_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
Flanking STC for path Fd_1 R_ Fd,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 62 + 0 + 0  = 62
For Flanking Path Df_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBd-21 67
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w RR-331, Eq. 4.1.3 and 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 + 10^- 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, Eq. 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_ Df,w 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, Eq. 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_ Df,w RR-331, Eq. 4.1.3 70 + 0  = 70
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(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_ Df,w 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

Reference
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EXAMPLE 4.3-H3:  (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Non-loadbearing junction with continuous subfloor 

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) 

 

Non-loadbearing separating wall assembly with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layer of 16 mm fire-rated gypsum board
4
 on each side 

Junction 1: Separating wall / floor with: 

¶ Junction code CFS-WF-NLBc-31  

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists parallel to the non-loadbearing wall 

¶ 32 mm gypsum concrete floor deck continuous across the junction 

Junction 2 or 4: Separating wall / abutting side wall with: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on each side 

¶ Closest CFS studs
5
 of the non-loadbearing walls spaced 10 mm 

from framing of loadbearing wall 

¶ If gypsum board
4
 on loadbearing wall is directly attached to framing, 

gypsum board on adjacent non-loadbearing wall is supported on 
resilient channels

7
, and vice versa 

Junction 3: Separating wall / ceiling with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists parallel to the non-loadbearing wall 

¶ 32 mm gypsum concrete floor deck continuous at junction 

¶ Ceiling of 1 layer of 16 mm fire-rated gypsum board
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, NLB wall 2G16_SS92(406)_GFB92_RC13(406)_2G1657
Direct STC in situ R_Dd,w wwπоомΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

Junction 1: Separating Wall/Floor
For Flanking Path Ff_1: 
Laboratory Flanking STC RR-331, CFS-WF-NLBc-31 40
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Ff_1 R_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
Flanking STC for path Fd_1 R_ Fd,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 49 + 0 + 0  = 49
For Flanking Path Df_1: 
Laboratory Flanking STC RR-331, CFS-WF-NLBc-31 50
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w 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(10^-4 + 10^- 4.9 + 10^- 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, Eq. 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_ Df,w 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 + 10^- 8.2 + 10^- 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, Eq. 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_ Df,w 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_ Df,w 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

Reference
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EXAMPLE 4.3-H4:  (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Non-loadbearing junction with discontinuous subfloor 

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) 

 

Non-loadbearing separating wall assembly with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layer of 16 mm fire-rated gypsum board
4
 on each side 

Junction 1: Separating wall / floor with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists parallel to the non-loadbearing wall 

¶ 32 mm gypsum concrete floor deck not continuous at junction 

Junction 2 or 4: Separating wall / abutting side wall with: 

¶  Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on each side 

¶ Closest CFS studs
5
 of the non-loadbearing walls spaced 10 mm 

from framing of loadbearing wall 

¶ If gypsum board
4
 on loadbearing wall is directly attached to framing, 

gypsum board on adjacent non-loadbearing wall is supported on 
resilient channels

7
, and vice versa 

Junction 3: Separating wall / ceiling with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists parallel to the non-loadbearing wall 

¶ 32 mm gypsum concrete floor deck not continuous at junction 

¶ Ceiling of 1 layer of 16 mm fire-rated gypsum board
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) = 5.0 5.0

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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, NLB wall 2G16_SS92(406)_GFB92_RC13(406)_2G1657
Direct STC in situ R_Dd,w wwπоомΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ57

Junction 1: Separating Wall/Floor
For Flanking Path Ff_1: 
Laboratory Flanking STC RR-331, CFS-WF-NLBd-41 60
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Ff_1 R_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿNo flooring 0
Flanking STC for path Fd_1 R_ Fd,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 63 + 0 + 0  = 63
For Flanking Path Df_1: 
Laboratory Flanking STC RR-331, CFS-WF-NLBd-41 67
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿNo flooring 0
Flanking STC for path Df_1 R_ Df,w RR-331, Eq. 4.1.3 and 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 + 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, Eq. 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_ Df,w 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 + 10^- 8.2 + 10^- 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, Eq. 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_ Df,w 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 + 10^- 7 + 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_ Df,w 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

Reference
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EXAMPLE 4.3-H5:  (SIMPLIFIED METHOD) 

¶ Rooms side-by-side 

¶ Loadbearing junction with continuous joists and subfloor 

¶ Same as EXAMPLE 4.3-H1 with added finish flooring  

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) 

 

Loadbearing separating wall assembly with: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 1 layer of 16 mm fire-rated gypsum board
4
 attached to the resilient 

channels and 2 layers attached directly to studs on the other side 

Junction 1: Separating wall / floor with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists 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 

¶ 10 mm laminate flooring on 3 mm foam pad installed over subfloor 

Junction 2 or 4: Separating wall / abutting side wall with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 1 layer of 16 mm fire-rated gypsum board
4
 attached to the resilient 

channels and 2 layers attached directly to studs on the other side 

¶ Closest CFS studs
5
 of the non-loadbearing walls are spaced 10 mm 

from framing of loadbearing wall 

¶ If gypsum board
4
 on loadbearing wall is directly attached to framing, 

gypsum board on adjacent non-loadbearing wall is supported on 
resilient channels

7
, and vice versa 

Junction 3: Separating wall / ceiling with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ CFS joists 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
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  12.5 12.5

Floor/separating wall junction length ( m ) =  5.0 5.0

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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.00 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario



 Chapter 4: Lightweight Framed Walls and Floors 

Guide to Calculating Airborne Sound Transmission in Buildings Page 139 of 196 

4th edition ς December 2018  

 

  

ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, wall CFS-S152-W33 54
Direct STC in situ R_Dd,w wwπоомΣ 9ǉΦ пΦмΦн όƴƻǘ ŀ ŦƭƻƻǊΣ ǎƻ ƴƻ ɲ{¢/ ŎƻǊǊŜŎǘƛƻƴύ54

Junction 1: Separating Wall/Floor
For Flanking Path Ff_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBc-13 50
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Ff_1 R_Ff,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ CɲwψCΣǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Fd_1 R_ Fd,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 53 + 2 + 0  = 55
For Flanking Path Df_1: 
Laboratory Flanking STC RR-331, CFS-WF-LBc-13 55
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ ŦɲwψŦΣǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Df_1 R_ Df,w RR-331, Eq. 4.1.3 and 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 + 10^- 5.5 + 10^- 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, Eq. 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_ Df,w 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, Eq. 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_ Df,w 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 + 10^- 7.3 + 10^- 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_ Df,w 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

Reference
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EXAMPLE 4.3-V1:  (SIMPLIFIED METHOD) 

¶ Rooms one above the other  

Illustration for this case 

 

Junction of loadbearing CFS-framed 
separating floor with CFS-framed walls 
(Side view of Junctions 1 and 3) 

 

Junction of loadbearing CFS-framed 
separating floor with CFS-framed walls 
(Side view of Junctions 2 and 4) 

 

Separating floor assembly with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ 32 mm gypsum concrete floor deck 

¶ Ceiling of 1 layer of 16 mm fire-rated gypsum board
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

Junction 1 or 3: Separating floor / loadbearing walls with: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on each side 

¶ Gypsum board
2
 supported on resilient channels

4
 (Junction 1) or 

attached directly to wall framing (Junction 3). 

¶ CFS floor joists
5
 perpendicular to the loadbearing wall and 

continuous across the junction and gypsum concrete floor deck 
continuous across the junction. 

Junction 2 or 4: Separating floor / non-loadbearing walls with: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 directly attached  

¶ CFS floor joists
5
 parallel to the non-loadbearing wall.  

¶ Gypsum concrete floor deck discontinuous across the junction. 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, floor CFS-J254-F01 57
ɲ{¢/ change by Lining on D ɲR_D,w No finish flooring 0
Direct STC in situ R_Dd,w RR-331, Eq. 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_Ff,w RR-331, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_1 R_ Df,w 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 + 10^- 7.1 + 10^- 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, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_2 R_ Df,w RR-331, Eq. 4.1.3 and 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 + 10^- 7.7 + 10^- 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_ Fd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5ΣǿNo finish flooring 0
Flanking STC for path Df_3 R_ Df,w RR-331, Eq. 4.1.3 and Eq. 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 + 10^- 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_ Df,w Same as for Df_2 75
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-7.3 + 10^- 7.7 + 10^- 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

Reference
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EXAMPLE 4.3-V2:  (SIMPLIFIED METHOD) 

¶ Rooms one above the other  

¶ Same as EXAMPLE 4.3-V1 with added finish flooring 

Illustration for this case 

 

Junction of loadbearing CFS-framed 
separating floor with CFS-framed walls 
(Side view of Junctions 1 and 3) 

 

Junction of loadbearing CFS-framed 
separating floor with CFS-framed walls 
(Side view of Junctions 2 and 4) 

 

Separating floor assembly with: 

¶ Floor with 254 mm CFS joists
5
 spaced 400 mm o.c., with 90 mm-

thick sound-absorbing material
3
 filling the cavities 

¶ 32 mm gypsum concrete floor deck 

¶ Ceiling of 1 layer of 16 mm fire-rated gypsum board
4
 on resilient 

channels
7
 spaced 300 mm o.c. 

¶ 10 mm laminate flooring on 3 mm foam pad installed over subfloor 

Junction 1 or 3: Junction of separating floor / loadbearing walls: 

¶ Single row of 152 mm loadbearing CFS studs
5
 spaced 400 mm o.c., 

with 150 mm-thick sound-absorbing material
3
 filling the cavities 

¶ Resilient metal channels
7
 on one side, spaced 400 mm o.c. 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 on each side 

¶ Gypsum board
2
 supported on resilient channels

7
 (Junction 1) or 

attached directly to wall framing (Junction 3). 

¶ CFS floor joists
5
 perpendicular to the loadbearing wall and 

continuous across the junction and gypsum concrete floor deck 
continuous across the junction. 

Junction 2 or 4: Junction of separating floor / non-loadbearing walls: 

¶ Single row of 92 mm non-loadbearing CFS studs
5
 spaced 400 mm 

o.c., with 90 mm-thick sound-absorbing material
3
 filling the cavities 

¶ 2 layers of 16 mm fire-rated gypsum board
4
 directly attached  

¶ CFS floor joists
5
 parallel to the non-loadbearing wall.  

¶ Gypsum concrete floor deck discontinuous across the junction. 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

In Scenario In Laboratory

Separating partition area ( m2 ) =  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,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario

Normalization for Junctions 2 and 4:

10*log(S_situ/S_lab) + 10*log(l_lab/l_situ) = 0.97 RR-331,  Eq. 4.1.3

RR-331 Flanking TL data normalized to Std. Scenario
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ISO Symbol STC or DSTC STC or ASTC
Separating Partition
Laboratory STC for Dd R_s,w RR-331, floor CFS-J254-F01 57
ɲ{¢/ change by Lining on D ɲR_D,w ɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Direct STC in situ R_Dd,w RR-331, Eq. 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_Ff,w RR-331, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5Σǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Df_1 R_ Df,w 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 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, Eq. 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5Σǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Df_2 R_ Df,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 74 + 2 + 1  = 77
Junction 2: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-7.3 + 10^- 7.7 + 10^- 7.7 ) = 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_ Fd,w 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
ɲ{¢/ ŎƘŀƴƎŜ ōȅ [ƛƴƛƴƎ ƻƴ 5ɲwψ5Σǿɲ¢[π/C{πCлнΣ ŦƭƻƻǊƛƴƎ LAM10_FOAM3 on GCON32 2
Flanking STC for path Df_3 R_ Df,w RR-331, Eq. 4.1.3 and Eq. 4.1.4 65 + 2 + 0  = 67
Junction 3: Flanking STC for all paths Subset of Eq. 4.1.1 - 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 73
Flanking STC for path Fd_4 R_ Fd,w Same as for Fd_2 77
Flanking STC for path Df_4 R_ Df,w Same as for Df_2 77
Junction 4: Flanking STC for all paths Subset of Eq. 4.1.1 - 10*LOG10(10^-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

Reference
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Summary for Section 4.3: Calculation Examples for CFS-Framed Constructions  

The worked examples (4.3-H1 to H5 and 4.3-V1 to V2) illustrate the use of the Simplified Method for 

calculating the apparent sound transmission class (ASTC) ratings between rooms in a building with 

CFS-framed floor and wall assemblies.  

The examples show the performance for five ŎŀǎŜǎ ǿƛǘƘ άōŀǊŜέ ƎȅǇǎǳƳ ŎƻƴŎǊŜǘŜ ŦƭƻƻǊ ǎǳǊŦŀŎŜǎ 

(Examples 4.3-H1 to H4 and 4.3-V1) and for two cases with improvements in direct and/or flanking 

transmission loss via specific paths due to the addition of typical finish flooring.  

For a horizontal room pair, comparing pairs of examples shows the effect of changing key details of 

the wall/floor junctions: 

¶ Comparing Example H1 vs. Example H2 shows the change from ASTC 46 to ASTC 55 when a break 

is introduced in the gypsum concrete floor surface, for the case with joists perpendicular to a 

loadbearing separating wall. 

¶ Comparing Example H3 vs. Example H4 shows the even larger change from ASTC 39 to ASTC 54 

when a break is introduced in the gypsum concrete floor surface, for the case with floor joists 

parallel to a non-loadbearing separating wall. 

From these examples, it is clear that a break in the continuous gypsum concrete surface significantly 

reduces flanking transmission, which raises the ASTC rating from the unacceptable range to a level 

which should satisfy a majority of occupants.  

Adding laminate flooring to the bare floor surface (Example H5 vs. H1) only slightly increases the 

Flanking STC ratings for the floor paths, but as the floor paths limit the ASTC rating for the are 

configuration this small improvement is enough to raise the ASTC rating from 46 to 48, above the 

minimum requirement of ASTC 47 in the 2015 edition of the National Building Code of Canada.  

For a vertical room pair, Example 4.3-V1 shows that the sound transmitted through all 12 flanking 

paths combined is slightly less than the sound transmitted via the separating floor assembly (Total 

Flanking STC rating of 59 vs. Direct STC rating of 57). Hence, the ASTC rating of 55 is dominated by the 

STC rating of the separating floor. Adding finished flooring in Example V2 increases the Direct STC by 2 

points to STC 59, and the ASTC increases to 56. 
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5. Buildings with Hybrid Construction  

This chapter presents extended procedures to deal with cases that combine two types of construction.  

In each case, the calculation procedures of ISO 15712-1 can be applied to one or more of the 

constructions, and those values can be combined with test results of flanking sound transmission 

(measured according to ISO 10848) or direct sound transmission through a separating wall or floor 

assembly (measured according to ASTM E90) to predict the apparent sound transmission loss and ASTC 

rating between a pair of adjacent rooms.  
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5.1. Concrete Floors with Lightweight Framed Walls  and Heavy Façades 

Building constructions of concrete floors combined with lightweight framed interior wall assemblies are 

identified in ISO 15712-1 as a special concern for which the standard approach may not give accurate 

results. To ensure a reasonably conservative approach, this Guide recommends the approach of Annex C 

of ISO 15712-1 to the calculation procedure for these systems.  

As noted in Annex C and Section 4.2.4 of ISO 15712-1, if a surface of one room is part of a larger heavy 

structural element, and some of the bounding junctions are formed by lightweight steel-framed or 

wood-framed wall or floor assemblies, the response of the heavy element is influenced not only by the 

elements in the room but by the response of the extended structure. This affects both concrete floors 

(cast-in-place or precast) and other adjoining heavy elements such as concrete or masonry supporting 

ǿŀƭƭǎ ǿƘƛŎƘ ŀǊŜ άŘƛǾƛŘŜŘέ ōȅ ƭƛƎƘǘǿŜƛƎƘǘ ǇŀǊǘƛǘƛƻƴǎΦ In this situation, the excitation of the floor by 

airborne sound in one room can create nearly uniform vibration levels over the entire extended floor 

surface. Similarly, for a heavy concrete or masonry wall intersecting lightweight wall assemblies, the 

vibration attenuation at the intersection is small, so the heavy wall responds over an extended surface 

bounded by junctions with other heavy elements.  

To obtain a conservative estimate of the in-situ losses, Annex C of ISO 15712-1 recommends a modified 

approach to calculating the in-situ loss of heavy extended floor or wall assemblies when evaluating the 

transmission at junctions with lightweight walls. The Standard recommends calculating the in-situ loss 

both for the section of floor in one room, and for the extended floor area bounded by rigid junctions 

with heavy elements. The larger of these two losses should then be used in the loss calculations which 

otherwise follow the same procedures shown in Chapter 2 of this Guide. 

In addition, there are a number of changes for dealing with in-situ estimates of direct transmission 

through a lightweight wall assembly and flanking transmission at the intersection of lightweight wall 

assemblies. These affect the calculations at several stages. 

To illustrate the resulting changes in the calculation process, this Guide uses an Extended Scenario, 

which is presented in Figure 5.1, and has the following features:  

¶ The Extended Scenario comprises a floor area considerably larger 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 96 m2.  

¶ Each pair of adjacent rooms has the same dimensions as the Standard Scenario used elsewhere 

in the Guide.  

¶ At the perimeter are T-junctions of the floor with the façade walls above and below. In the case 

of heavy concrete or masonry façade walls, the junctions will be rigid junctions which means 

firmly fastened so that vibration can readily be transmitted between assemblies. 
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Figure 5.1: Extended Scenario 

for the case with concrete 

structural floors and rigid 

junctions with a façade wall at 

the perimeter of the floor. 

Lightweight framed interior 

walls divide the interior space 

into two pairs of adjacent 

rooms with a corridor between. 

The room pairs have the same 

dimensions as in the Standard 

Scenario used elsewhere in the 

Guide. The rooms above and 

below have the same floor plan. 

The floor area for the horizontal 

pair is shaded blue. The floor 

area for the vertical pair is 

shaded pink. 

For Examples 5.1.1 to 5.1.3, the 

façade wall is of heavy concrete 

or masonry. For Examples 5.2.1 

and 5.2.2, the façade wall is a 

much lighter glass curtain wall. 

 

Calculation Steps for Horizontal Pair of Rooms  with a Heavy Façade Wall of Concrete or 

Concrete Masonry: 

1. For the direct sound transmission through the separating assembly of non-loadbearing wood or 

steel studs5, the calculation process is simple, because the high internal losses of the wall mask any 

effect due to edge losses. The in-situ direct transmission loss is equal to the laboratory transmission 

loss, and the equivalent absorption length for subsequent junction calculations is taken as equal to 

the partition area (see Section 4.2.2 of ISO 15712-1).  

2. The lightweight framed walls in these examples could use either loadbearing or non-loadbearing 

studs. Normally, the walls would use non-loadbearing studs, but the same calculation can 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 non-loadbearing steel studs, it is common 

practice to use a nested pair of tracks at the top of the wall assembly, with the studs attached to the 

lower member of the pair. The attachment may also include a fire stop. These variations could 

reduce the floor/wall and ceiling/wall flanking sound transmission slightly (i.e. give a higher Flanking 
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STC values), but the calculations here ignore this effect because the rather weak coupling from the 

concrete floor/ceiling to the lightweight framed walls results in Flanking STC values of 80 or higher 

for these paths even for loadbearing studs, so they have negligible effect on the overall ASTC rating. 

However, the wall/wall flanking sound transmission paths may be affected by differences between 

loadbearing or non-loadbearing studs. 

3. For flanking sound transmission at the cross-junctions of the concrete floor assembly with 

lightweight wood-framed or steel-framed separating walls (Junctions 1 and 3 in the examples in this 

chapter) the calculation steps are unchanged from those in Chapter 2, except that the vibration 

reduction index values are calculated according to Eq. E.7 of ISO 15712-1, and the losses for the 

concrete slab are calculated differently. In-situ edge losses for the concrete floor or wall assemblies 

are calculated for the junctions at the perimeter of the extended surface where it connects with the 

heavyweight façade, using Equations C.1 and C.2 of Annex C of ISO 15712-1 and the Kij values from 

Annex E of ISO 15712-1. This controls the calculated total loss factors for the concrete floor surfaces 

in each room, and hence the in-situ sound transmission loss and junction attenuation values. (The 

cŀƭŎǳƭŀǘŜŘ ƭƻǎǎ ǾŀƭǳŜǎ ŀǊŜ ƎƛǾŜƴ ƛƴ ά!ŎƻǳǎǘƛŎŀƭ tŀǊŀƳŜǘŜǊǎέ ōŜƭƻǿ ǘƘŜ ǎǇŜŎƛƳŜƴ ŘŜǎŎǊƛǇǘƛƻƴ ƛƴ ŜŀŎƘ 

of the worked examples.) 

4. For flanking sound transmission at the T-junction with the concrete block perimeter wall (Junction 2 

in the examples in this chapter), the calculation steps are unchanged from the discussion in 

Chapter 2 except that the in-situ edge loss is calculated for the junctions at the perimeter of the 

extended surface area for the concrete block surfaces. This change affects the calculated loss factors 

for the concrete block flanking surfaces in each room, and hence the in-situ transmission loss and 

junction attenuation values. 

5. For flanking sound transmission at the T-junction of the steel stud separating wall with the non-

loadbearing steel stud corridor wall, the calculation uses values of the flanking transmission loss 

determined by measurements according to ISO 10848, as explained in Chapter 4.  

6. The Direct TL and Flanking TL values are combined as described in Section 1.4 of this Guide. 

 

Calculation Steps for Vertical  Pair of Rooms with a Heavy Façade Wall of Concrete or 

Concrete Masonry: 

1. For the separating concrete floor assembly, the calculation steps are unchanged from the discussion 

in Chapter 2 except that the in-situ edge loss is calculated for the junctions at the perimeter of the 

extended surface area where it connects with the heavyweight façade using Equations C.1 and C.2 

of Annex C of ISO 15712-1 and the Kij values from Annex E of ISO 15712-1. This change affects the 

calculated total loss, and hence the in-situ transmission loss and the in-situ attenuation at junctions 

with flanking walls at the four edges of the room. 

2. For flanking sound transmission at the cross-junctions with the lightweight framed wall assemblies 

(Junctions 1 and 4 in the examples in this chapter), the calculation process is simpler. The in-situ 

transmission loss of the wall is equal to the laboratory transmission loss, and the equivalent 
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absorption length for subsequent junction calculations is taken as numerically equal to the partition 

area as required in Section 4.2.2 of ISO 15712-1. The Kij values are calculated using the appropriate 

mass ratios in equation E.7 in Annex E of ISO 15712-1. The final stages of determining the flanking 

transmission loss follow the process presented in Chapter 2.  

3. For flanking sound transmission at the T-junction with the concrete block perimeter wall 

(Junctions 2 and 3 in the examples in this chapter), the calculation steps are unchanged from those 

in Chapter 2 except that the in-situ edge loss of the concrete block perimeter wall is calculated for 

the junctions at the perimeter of the extended surface area (see Annex C of ISO 15712-1). This 

change affects the calculated total loss for the concrete block surfaces in each room, and hence the 

in-situ transmission loss for the masonry surfaces and the resulting junction attenuation. (The 

cŀƭŎǳƭŀǘŜŘ ƭƻǎǎ ǾŀƭǳŜǎ ŀǊŜ ƎƛǾŜƴ ƛƴ ά!ŎƻǳǎǘƛŎŀƭ tŀǊŀƳŜǘŜǊǎέ ōŜƭƻǿ ǘƘŜ ǎǇŜŎƛƳŜƴ ŘŜǎŎǊƛǇǘƛƻƴ ƛƴ ŜŀŎƘ 

of the worked example.) 

4. The Direct TL and Flanking TL values are combined as described in Section 1.4 of this Guide. 
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EXAMPLE 5.1.1: DETAILED METHOD 

¶ Rooms side-by-side, EXTENDED SCENARIO 

¶ Concrete floors and heavy concrete or masonry façade with 

lightweight steel stud internal walls 

Illustration for this case 

 

Junction of steel stud separating wall 
with 150 mm thick concrete floor and 
ceiling.  
(Side view of Junctions 1 and 3) 

 

 
Junction of separating wall with flanking 
façade wall, of 190 mm concrete block. 
(Plan view of Junction 2)  

 

 
Junction of separating wall with flanking 
corridor wall framed with steel studs.  
(Plan view of Junction 4) 

Separating framed wall assembly with: 

¶ One row of loadbearing 152 mm steel studs
5
 of 1.37 mm thick steel, 

spaced 600 mm o.c., with absorptive material
3 

filling the cavities 
between studs 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

attached directly to one 
side and supported on resilient metal channels

7
 on the other side  

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

¶ Concrete floor with mass 345 kg/m
2
 (e.g. normal weight concrete 

with thickness of 150 mm) with no topping or flooring 

¶ Rigid cross-junction with steel-framed
5
 separating wall assembly 

Junction 2: Separating wall / abutting perimeter side wall with: 

¶ 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

2
 , with no lining 

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

¶ Concrete ceiling slab with mass 345 kg/m
2
 (e.g. normal weight 

concrete with thickness of 150 mm) with no ceiling lining 

¶ Cross-junction with steel stud
5
 separating wall assembly  

Junction 4: Separating wall / abutting corridor wall with: 

¶ Abutting corridor wall with non-loadbearing 90 mm steel studs
5
 of 

0.46 mm thick steel, with two layers of fire-rated gypsum board on 
each side, mounted on resilient metal channels

7
 in one room 

¶ T-junction with steel stud
5
 separating wall 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For Separating Assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґdominant (same loss for laboratory and in-situ, See 4.2.2)

mass (kg/m²) =56.8  f_c =2500

For Flanking Corridor Wall: Parameters are the same except mass = 46 kg/m²

For Flanking Elements F and f at Junction 1 & 3  (Extended concrete floor / ceiling)  

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

Reference K_Ff K_Fd K_dF ʅ ƭψƪ Φ ʰψƪ

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

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1-C.3 0.052 (at 500 Hz)

Similarly, for Flanking Elements F and f at Junction 2  (Extended masonry façade)

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

Reference K_Ff K_Fd K_dF ʅ ƭψƪ Φ ʰψƪ

T- (above,below)ISO 15712-1, Eq. 23 & E.48.1 5.8

corner edgesISO 15712-1, Eq. 23 & E.9 -2.0

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1-C.3 0.090 (at 500 Hz)

4.7



 Chapter 5: Buildings with Hybrid Construction 

Guide to Calculating Airborne Sound Transmission in Buildings Page 151 of 196 

4th edition ς December 2018  

 

  

ISO Symbol Reference 125 250 630 1250 2500 5000 STC or ASTC
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 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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 44.0 46.8 54.7 63.6 71.8 79.9 58
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 3.1 3.2 3.3 3.5 3.8 4.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 20.9 21.9 23.0 24.0 25.2 26.3
Velocity Level Difference for Df  D_v,Df_1,situISO 15712-1, Eq. 21, 22 20.9 21.9 23.0 24.0 25.2 26.3
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff ISO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Junction 1: Flanking STC for all paths - 10*LOG10(10^-5.9 + 10^- 8 + 10^- 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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f2 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
TL in-situ for F2  R_F2,situ ISO 15712-1, Eq. 19 40.7 43.5 49.4 54.9 62.2 66.9 54
TL in-situ for f2  R_f2,situ ISO 15712-1, Eq. 19 40.7 43.5 49.4 54.9 62.2 66.9 54
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 5.4 5.5 5.7 6.0 6.3 6.8
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 21.9 22.9 24.0 25.2 26.3 27.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 21.9 22.9 24.0 25.2 26.3 27.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 47 50 56 62 70 75 61
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 61 71 77 85 86 90 81
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 61 71 77 85 86 90 81
Junction 2: Flanking STC for all paths - 10*LOG10(10^-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 ISO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_3 R_Fd ISO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_3 R_Df ISO 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 

¶ Rooms side-by-side, EXTENDED SCENARIO 

¶ Concrete floors and heavy concrete or masonry façade with 

lightweight steel stud internal walls 

(Same structure as 5.1.1 with linings improved) 

Illustration 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) 

 

 
Junction of separating wall with flanking 
façade wall, of 190 mm concrete block. 
(Plan view of Junction 2)  

 

 
Junction of separating wall with flanking 
corridor wall framed with steel studs.  
(Plan view of Junction 4) 

Separating framed wall assembly with: 

¶ One row of loadbearing 152 mm steel studs
5
 of 1.37 mm thick steel, 

spaced 600 mm o.c., with absorptive material
3 
in the cavities 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

attached directly to one 
side and supported on resilient metal channels

7
 on the other side 

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

¶ Concrete floor with mass 345 kg/m
2
 (e.g. normal weight concrete with 

thickness of 150 mm) with no topping or flooring 

¶ Cross-junction with steel-framed
5
 separating wall assembly 

Junction 2: Separating wall / abutting perimeter side wall with: 

¶ 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

2
  

¶ Lining of 16 mm fire-rated gypsum board
4 

on 65 mm steel studs 
spaced 600 mm o.c., with no absorptive material

3 
in cavities  

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

¶ Concrete ceiling slab with mass 345 kg/m
2
 (e.g. normal weight 

concrete with thickness of 150 mm)  

¶ Ceiling lining below of 13 mm gypsum board
4 

fastened to hat-channels 
supported on cross-channels hung on wires, cavity of 150 mm 
between concrete and ceiling, with 150 mm absorptive material

3
 

¶ Cross-junction with steel-framed
5
 separating wall assembly  

Junction 4: Separating wall / abutting corridor wall with: 

¶ Abutting corridor wall with non-loadbearing 90 mm steel studs
5
 of 

0.46 mm thick steel, with two layers of fire-rated gypsum board on 
each side, mounted on resilient metal channels

7
 in one room 

¶ Rigid T-junction with steel stud
5
 separating wall 

Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  

For separating assembly:

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґdominant (same loss for laboratory and in-situ, See 4.2.2)

mass (kg/m²) =56.8  f_c =2500

For Flanking Corridor Wall: Parameters are the same except mass = 46 kg/m²

For flanking elements F and f at Junction 1 & 3 (Extended Concrete floor and ceiling)  

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.006 c_L =3500

mass (kg/m²) =345  f_c =124

Reference K_Ff K_Fd K_dF ʅ ƭψƪ Φ ʰψƪ

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

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘISO 15712-1, Eq. C.1-C.3 0.052 (at 500 Hz)

Similarly, for flanking elements F and f at Junction 2  (Extended masonry façade)

ƛƴǘŜǊƴŀƭ ƭƻǎǎΣ ʹψƛ Ґ0.015 c_L =3500

mass (kg/m²) =238  f_c =98

Reference K_Ff K_Fd K_dF ʅ ƭψƪ Φ ʰψƪ

T- (above,below)ISO 15712-1, Eq. 23 & E.48.1 5.8

corner edges ISO 15712-1, Eq. 23 & E.9 -2.0

¢ƻǘŀƭ ƭƻǎǎΣ ʹψǘƻǘΣнISO 15712-1, Eq. C.1-C.3 0.090 (at 500 Hz)

4.73
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ISO Symbol Reference 125 250 630 1250 2500 5000 STC or ASTC
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 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 ɲR_F1 No lining 0 0 0 0 0 0
Change by Lining on receive side ɲR_f1 No lining 0 0 0 0 0 0
Structural Reverb. Time in-situ  T_s,situ ISO 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 44.0 46.8 54.7 63.6 71.8 79.9 58
Junction J1 - Coupling
Velocity Level Difference for Ff  D_v,Ff_1,situISO 15712-1, Eq. 21, 22 3.1 3.2 3.3 3.5 3.8 4.1
Velocity Level Difference for Fd  D_v,Fd_1,situISO 15712-1, Eq. 21, 22 20.9 21.9 23.0 24.0 25.2 26.3
Velocity Level Difference for Df  D_v,Df_1,situISO 15712-1, Eq. 21, 22 20.9 21.9 23.0 24.0 25.2 26.3
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_1 R_Ff ISO 15712-1, Eq. 25a 45 48 56 65 74 82 59
Flanking TL for Path Fd_1 R_Fd ISO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Flanking TL for Path Df_1 R_Df ISO 15712-1, Eq. 25a 60 70 77 86 89 90 80
Junction 1: Flanking STC for all paths - 10*LOG10(10^-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 0.255 0.168 0.101 0.056 0.041
Change by Lining on source side ɲR_F2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Change by Lining on receive side ɲR_f2 wwπоопΣ ɲ¢[π.[Yмфлόb²ύπсмΣ {{срψDмо-4 8 14 15 13 16
Structural Reverb. Time in-situ  T_s,situ ISO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
TL in-situ for F2  R_F2,situ ISO 15712-1, Eq. 19 40.7 43.5 49.4 54.9 62.2 66.9 54
TL in-situ for f2  R_f2,situ ISO 15712-1, Eq. 19 40.7 43.5 49.4 54.9 62.2 66.9 54
Junction J2 - Coupling
Velocity Level Difference for Ff  D_v,Ff_2,situISO 15712-1, Eq. 21, 22 5.4 5.5 5.7 6.0 6.3 6.8
Velocity Level Difference for Fd  D_v,Fd_2,situISO 15712-1, Eq. 21, 22 21.9 22.9 24.0 25.2 26.3 27.6
Velocity Level Difference for Df  D_v,Df_2,situISO 15712-1, Eq. 21, 22 21.9 22.9 24.0 25.2 26.3 27.6
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_2 R_Ff ISO 15712-1, Eq. 25a 39 66 84 90 90 90 63
Flanking TL for Path Fd_2 R_Fd ISO 15712-1, Eq. 25a 57 79 90 90 90 90 81
Flanking TL for Path Df_2 R_Df ISO 15712-1, Eq. 25a 57 79 90 90 90 90 81
Junction 2: Flanking STC for all paths - 10*LOG10(10^-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 ɲR_F3 wwπоопΣ ɲ¢[π/hbмрлπ/лм8 21 24 24 22 19
Change by Lining on receive side ɲR_f3 wwπоопΣ ɲ¢[π/hbмрлπ/лм8 21 24 24 22 19
Flanking Transmission Loss - Path data
Flanking TL for Path Ff_3 R_Ff ISO 15712-1, Eq. 25a 61 90 90 90 90 90 85
Flanking TL for Path Fd_3 R_Fd ISO 15712-1, Eq. 25a 68 90 90 90 90 90 89
Flanking TL for Path Df_3 R_Df ISO 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(10^-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 

¶ Rooms one-above-the-other, EXTENDED SCENARIO 

¶ Concrete separating floor and heavy concrete or masonry 

façade with lightweight steel stud internal flanking walls 

Illustration for this case 

 

Cross-junction of separating floor of 150 

mm thick concrete with steel stud wall 

with 152 mm LB or 90 mm NLB studs. 

(Side view of Junctions 1 or 4) 

 

 

T-Junction of separating floor of 150 

mm thick concrete floor with 190 mm 

concrete block wall.  

(Side view of Junction 2 and 3) 

Separating floor/ceiling assembly with: 

¶ Concrete floor with mass 345 kg/m
2
 (e.g. normal weight concrete 

with thickness of 150 mm) with no topping / flooring on top, or ceiling 
lining below  

Junction 1: Cross-junction of separating floor / flanking walls with: 

¶ Walls above and below the floor have one row of loadbearing 
152 mm steel studs

5
 of 1.37 mm thick steel, spaced 600 mm o.c., 

with absorptive material
3 
filling the cavities between studs 

¶ 2 layers of 16 mm fire-rated gypsum board
4 

attached directly to one 
side and supported on resilient metal channels

7
 on the other side 

(total weight per unit area of 56.8 kg/m
2
) 

Junction 2 and 3: T-Junction of separating floor / flanking wall with: 

¶ Rigid mortared T-junctions with perimeter concrete block façade wall 
assemblies  

¶ 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

2
 , with no lining  

Junction 4: Junction of separating floor / corridor wall with: 

¶ Non-loadbearing 90 mm steel studs
5
 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

7
 on the other side (total weight 

per unit area of 46 kg/m
2
) 

¶  

¶ Acoustical Parameters: 

 

(For the notes in this table please see the corresponding endnotes on page 194.)  












































































