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Executive Summary

The 2015 edition of the National Building Code of Canada (NBCC) introduced significant
changes to the acoustic requirements for residential constructions. The 2015 edition of the
NBCC changes the acoustic requirements for residential constructions from requirements based
on a Sound Transmission Class (STC) rating to requirements based on an Apparent Sound
Transmission Class (ASTC) rating. The ASTC rating includes contributions from both the direct
transmission through the common building element as well as flanking transmission through the
attached junctions and elements. The ASTC rating is therefore a better metric than the STC
rating for describing the sound insulation of a building construction.

The 2015 NBCC requires an ASTC rating = 47 for constructions between dwelling units. The
ASTC rating that a building constitution will achieve depends on the design of the building
elements including the gypsum board, the framing and the thermal insulation as well as the
design of the junctions between the building elements. Changes to the building elements or the
junctions may change the ASTC rating.

This report includes twenty-two examples of the calculation of the ASTC rating for lightweight
(25 gauge) steel stud walls typically used high-rise constructions in conjunction with concrete
floors and ceilings. The gypsum board installed on the lightweight steel stud walls in the
examples includes combinations of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board and 15.9
mm CertainTeed Type X gypsum board directly fixed to the steel studs. The examples include
both lightweight and concrete masonry fagade walls. All of the constructions shown in the
examples achieved an ASTC rating of 47 or greater.
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1. Objective

The 2015 edition of the National Building Code of Canada (NBCC) includes significant changes
to the acoustic requirements for residential constructions. Earlier editions of the NBCC
described the acoustic requirements in terms of the Sound Transmission Class (STC) rating of
the walls or floors that separate different dwellings in a building. In the 2015 edition of the
NBCC, the requirements based on a STC rating were replaced with new requirements based on
the Apparent Sound Transmission Class (ASTC) rating. The 2015 NBCC requires that the
ASTC rating is at least 47 for constructions between dwelling units. The requirements for
constructions that separate dwelling units from elevator shafts or refuse chutes remained
unchanged in the 2015 NBCC.

It is important to note that the ASTC rating is not interchangeable with the STC rating. The STC
rating only considers the sound transmitted through the common wall or floor between rooms.
The ASTC rating includes contributions from other transmission paths between the rooms
(referred to as flanking paths as shown in Figure 1) and is therefore a better metric of the sound
transmission that occupants in buildings will experience in practice. Since the ASTC rating
includes transmission paths other than the direct transmission path, it is typically lower in
numerical value than the STC rating of the common wall or floor.

M
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- (STC) Transmission ~— M
% | . Flanking paths (ASTC) \ 1
\ \ " via other surfaces ! \
N_—© YA A J ‘
\ ~ / /
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Figure 1: Comparison between STC and ASTC

The 2015 NBCC allows for three methods of demonstrating compliance with the acoustic
requirements. The methods include post completion field testing, constructing buildings using
the prescribed acceptable solutions found in Part 9 of the NBCC and the prediction of the ASTC
rating using the prediction methods based on the standards, ISO 15712 [1] and ISO 10848 [2]
and described in detail in the National Research Council Canada Research Report RR-331
Guide to Calculating Airborne Sound Transmission in Buildings [3]. Report RR-331 focuses on
the method of showing compliance by the prediction of the ASTC rating.

Based on the methods of calculating the ASTC rating which are explained in Report RR-331,
the calculations of the ASTC ratings of twenty-two examples of high-rise constructions of
concrete floors and ceilings and lightweight metal stud demising walls with 15.9 mm SilentFX®
QuickCut gypsum board directly fixed to the metal studs are presented. The examples include
horizontal transmission for side-by-side rooms and vertical transmission for one-above-the-other
rooms.
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2. ASTC Examples Summary

A total of twenty-two examples of the calculation of the ASTC rating for typical high-rise
constructions that use 15.9 mm SilentFX® QuickCut gypsum board directly fixed to lightweight
metal stud demising walls are presented. The examples use the detailed method of the
calculations as detailed in the National Research Council Report RR-331 to calculate the ASTC
rating of side-by-side rooms and one-above-the-other rooms using rooms from the Extended
Scenario of RR-331 as shown in Figure 2.

Horizontal
"7 Room Pair

— Lightweight
d ; Steel stud walls

; Facade walls

Floor Area
of Vertical
Room Pair

Floor Plan
(top view)

Figure 2: The floorplan used for the Extended Scenario.

The floors of the building above and below the floor shown in the figure are assumed to have
identical floor plans. The floor and ceiling for the Extended Scenario are 150 mm thick
concrete. Lightweight framed interior walls divide the interior spaces into room pairs with a
corridor between the pairs. The pair of rooms used for the calculation of the ASTC rating of
side-by-side rooms are shaded in blue. The floor area for the pair of rooms used for one-above-
the-other ASTC calculations is shaded in pink. The room pairs have the same dimensions as
the Standard Scenario used for the other examples in RR-331.

The pertinent dimensions and junction details of the Extended Scenario rooms are:

e For horizontal room pairs (rooms are side-by-side) the separating wall is 2.5 m high by
5 m wide. The flanking floors and ceilings are 4 m by 5 m. The flanking walls are 2.5 m
by 4 m.

e For vertical room pairs (one room is above the other) the separating floor/ceiling is 4 m by
5 m and the flanking walls in both rooms are 2.5 m high.

Deviations from the dimensions shown in the Extended Scenarios can change the ASTC ratings
shown in the examples.
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The ASTC ratings for the constructions in the examples are summarized in the following tables.

Non-loadbearing Demising Walls - Lightweight Facade Infill Wall - Side-By-Side

Rooms
Construction Details
Facade Wall
Demising Wall between Demising Wall between the with a
Example ASTC Dwellings Dwelling and the Hallway Lightweight
Number Rating Infill Wall
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board
Room Side Opposite Side Room Side Opposite Side Room Side
One layer of One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm 15.9 mm
1 48 SilentFX® SilentFX® SilentFX® SilentFX® CertainTeed
QuickCut QuickCut QuickCut QuickCut Type X
gypsum board | gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
2 47 " CertainTeed “ CertainTeed “
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
3 47 “ “ CertainTeed SilentFX® “
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
4 48 " SilentFX® “ “ “
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
5 48 " “ SilentFX® CertainTeed “
QuickCut Type X
gypsum board | gypsum board
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Non-loadbearing Demising Walls - Lightweight Facade Infill Wall - One-above-the-
Other Rooms

Construction Details
Fagade Wall
Demising Wall between Demising Wall between the with a
Example ASTC Dwellings Dwelling and the Hallway Lightweight
Number Rating Infill Wall
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board
Room Side Opposite Side Room Side Opposite Side Room Side
One layer of One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm 15.9 mm
6 57 SilentFX® SilentFX® SilentFX® SilentFX® CertainTeed
QuickCut QuickCut QuickCut QuickCut Type X
gypsum board | gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
7 57 “ CertainTeed “ CertainTeed “
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
8 57 “ “ CertainTeed SilentFX® “
Type X QuickCut
gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
9 57 CertainTeed SilentFX® “ “ “
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
10 57 SilentFX® “ “ “ “
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
11 57 “ “ SilentFX® CertainTeed “
QuickCut Type X
gypsum board | gypsum board
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NC-CN\RC




Non-loadbearing Demising Walls - Concrete Masonry Facade Wall - Side-By-Side

Rooms
Construction Details
Demising Wall between Demising Wall between the
Elxuar;nbpéf é:ﬁTnC Dwellings Dwelling and the Hallway Concrete
g Masonry
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board | Fagade Wall
Room Side Opposite Side Room Side Opposite Side
One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm
12 49 SilentFX® SilentFX® SilentFX® SilentFX® Bare
QuickCut QuickCut QuickCut QuickCut
gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
13 47 “ CertainTeed “ CertainTeed “
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
14 47 “ “ CertainTeed SilentFX® “
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
15 48 “ SilentFX® “ “ “
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
16 48 “ “ SilentFX® CertainTeed “
QuickCut Type X
gypsum board | gypsum board
REPORT A1-010179.1 8 NC-CN\2C



Non-loadbearing Demising Walls - Concrete Masonry Facade Wall - One-above-
the-Other Rooms

Construction Details
E | ASTC Demising Wall between Demising Wall between the
xample Dwellings Dwelling and the Hallwa
Number Rating 9 9 Y i)/loncrete
asonry
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board | Fagade Wall
Room Side Opposite Side Room Side Opposite Side
One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm
17 56 SilentFX® SilentFX® SilentFX® SilentFX® Bare
QuickCut QuickCut QuickCut QuickCut
gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
18 56 “ CertainTeed “ CertainTeed “
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
19 56 “ “ CertainTeed SilentFX® “
Type X QuickCut
gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
20 56 CertainTeed SilentFX® “ “ “
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
21 56 SilentFX® “ “ “ “
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
22 56 “ “ SilentFX® CertainTeed “
QuickCut Type X
gypsum board | gypsum board
REPORT A1-010179.1 9 NC-CN\3C




3. ASTC Examples

Examples of the calculation of the ASTC ratings of high-rise constructions with concrete floors
and ceilings and interior walls of lightweight steel studs are shown in the following sections. The
examples use the detailed method of the calculations as detailed in the National Research
Council Report RR-331.
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3.1 Side-by-Side Rooms: Rooms with Light Steel Infill Walls

Construction Details
Demising Wall between Demising Wall between the
Example ASTC Dwellings Dwelling and the Hallway Lightweight
Number Rating )
Infill Wall
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board Wallboard
Room Side Opposite Side Room Side Opposite Side
One layer of One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm 15.9 mm
1 48 SilentFX® SilentFX® SilentFX® SilentFX® CertainTeed
QuickCut QuickCut QuickCut QuickCut Type X
gypsum board | gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
2 47 “ CertainTeed “ CertainTeed “
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
3 47 “ CertainTeed SilentFX® “
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
4 48 “ SilentFX® “ “ “
QuickCut
gypsum board
One layer of
15.9 mm
5 48 “ “ SilentFX® “ “
QuickCut
gypsum board

REPORT A1-010179.1
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Example 1: Rooms side-by-side - Non-loadbearing Separating Wall

e Detailed Method using the Extended Scenario.

e Concrete floors and ceilings.

e The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.

e The gypsum board is directly fixed to the steel studs.

o The facade wall includes an infill wall with CertainTeed Type X
gypsum board fixed to the non-loadbearing steel studs.

e One layer of 15.9 mm (5/8”) CertainTeed SilentFX® QuickCut
gypsum board fixed to the steel studs of all other walls.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m? (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:

e An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the room side of the steel studs and one layer of 15.9 mm
GlasRoc® Sheathing directly fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m? (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

dJunction 4: T-junction of the separating wall with the corridor wall:
¢ Abutting corridor wall with non-loadbearing 25 gauge steel studs and
all construction details the same as the separating wall.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

lllustrations for this case

Junction of the steel stud separating
wall with the 150 mm thick concrete
floor and ceiling.

(Side view of Junctions 1 and 3)

External Cladding Not Shown
QB8 50
/LN

IEM,

|

f2

D

Junction of the separating wall with
the external wall.
(Plan view of Junction 2)

D d

=

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124 F4 f4
Reference K_Ff K_Fd K_dF Tl kax \ [
X-Junction 1or3 I1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz) &S\& Q_gz
Junction of the separating wall with
the flanking corridor wall framed with
steel studs.
(Plan view of Junction 4)
REPORT A1-010179.1 12 NC-CN\NRC



Example 1 Description Symbol Reference 125 Hz 250 Hz 500Hz  1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed to Each Side of 25 Gauge Metal Studs ASTC
Sound Transmission Loss TLpqg TLA-17-018 26 43 56 64 69 67 50
Junction 1 - Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts F1ab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLpy No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLgy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts Fisitu 0.215 0.154 0.107 0.073 0.048 0.031
Equivalent Absorption Length Ar1,situ 1SO 15712-1, Eq. 22 16.8 16.5 16.8 17.4 18.9 20.9

In situ Sound Transmission Loss F1 TLrysitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Velocity Level Difference

Path Ff Dy rifisitu 1SO 15712-1, Eq. 21 2.3 2.2 2.3 2.4 2.8 3.2

Path Fd Dy p1asitu 1SO 15712-1, Eq. 21 23.2 24.2 25.2 26.3 27.5 28.7

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.2 24.2 25.2 26.3 27.5 28.7

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1,1 1SO 15712-1, Eq. 25a 43 46 54 62 72 80 57
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 1 43 46 54 62 72 79 57
Junction 2 - T-Junction between the Common Wall and the Steel Stud Fagade Wall with 1 Layer 15.9 mm Type X Directly Fixed to the Steel Studs

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLra.f2 1SO 15712-1, Eq. 25b 47 72 85 85 65 68 61
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 56 76 86 87 79 82 77
Flanking TL for Path Df_2 TLp f2 1SO 15712-1, Eq. 25b 56 76 86 87 79 82 77
Flanking STC for Junction 2 46 69 81 81 65 68 61
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by a lining on F3 No Lining No Lining 0 0 0 0 0 0

Change by alining on f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLpsf3 1SO 15712-1, Eq. 25a 43 46 54 62 72 80 57
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 3 43 46 54 62 72 79 57
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed on Each Side of the Studs

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpara 1SO 15712-1, Eq. 25b 56 77 90 90 84 82 80
Flanking TL for Path Fd_4 TLpga 1SO 15712-1, Eq. 25b 61 77 90 90 86 84 83
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 61 77 90 90 86 84 83
Flanking STC for Junction 4 54 72 85 85 80 78 78
ASTC due to Direct plus Flanking Tr issil 26 40 50 58 62 64 48

REPORT A1-010179.1 13




Example 2: Rooms side-by-side - Non-loadbearing Separating Wall

e Detailed Method using the Extended Scenario.

e Concrete floors and ceilings.

e The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.

e The gypsum board is directly fixed to the steel studs.

o The facade wall includes an infill wall with CertainTeed Type X
gypsum board fixed to the non-loadbearing steel studs.

e The separating wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on one side and one layer of
15.9 mm CertainTeed Type X gypsum fixed on the other side.

e The corridor wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on the room side and one layer
15.9 mm CertainTeed Type X gypsum board on the hall side.

Separating wall assembly (non-loadbearing) with:

e One layer 15.9 mm SilentFX® QuickCut gypsum board fixed to the
steel studs on one side (D) and one layer 15.9 mm CertainTeed
Type X gypsum board fixed to the other side (d).

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:

e An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the room side of the steel studs and one layer of 15.9 mm
GlasRoc® Sheathing directly fixed to the other side.

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

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

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

dJunction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm CertainTeed Type X gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elmeents F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124

Reference K_Ff K_Fd K_dF 2l kax
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.6 21.0 21.0 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

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

External Cladding Not Shown

Junction of separating wall with the infill
wall of the external wall.
(Plan view of Junction 2)

D d

\./

F4 4

N =Ivd
T

Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)
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Example 2 Description Symbol Reference 125Hz  250Hz  500Hz = 1000Hz 2000Hz 4000 Hz STC,
Common Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed to One Side of Steel Studs 1 Layer of 15.9 mm Type X Directly Fixed to the Other Side ASTC
Sound Transmission Loss TLpqg TLA-17-031 25 42 55 63 58 58 49
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts F1ab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLpy No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLgy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts Fisitu 0.218 0.155 0.108 0.074 0.049 0.032
Equivalent Absorption Length Ar1,situ 1SO 15712-1, Eq. 22 16.6 16.5 16.7 17.3 18.4 20.3

In situ Sound Transmission Loss F1 TLrysitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Velocity Level Difference

Path Ff Dypaf1situ 1SO 15712-1, Eq. 21 -0.4 -0.4 -0.4 -0.2 0.1 0.5

Path Fd Dy p1asitu 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1,1 ISO 15712-1, Eq. 25a 41 44 52 60 69 77 55
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 61 73 86 90 90 90 83
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 1 41 44 52 60 69 77 55
Junction 2 - T-Junction between the Common Wall and the Steel Stud Fagade Wall with 190 mm Block

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLra.f2 1SO 15712-1, Eq. 25b 47 72 85 85 65 68 61
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 55 76 87 83 66 67 63
Flanking TL for Path Df_2 TLp.fz 1S0 15712-1, Eq. 25b 55 76 85 86 74 77 71
Flanking STC for Junction 2 46 69 81 80 62 64 59
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by a lining on F3 No Lining No Lining 0 0 0 0 0 0

Change by alining on f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLr3.r3 1SO 15712-1, Eq. 25a 41 44 52 60 69 77 55
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 61 73 86 90 90 90 83
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 3 41 44 52 60 69 77 55
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpara 1SO 15712-1, Eq. 25b 58 75 90 90 85 84 81
Flanking TL for Path Fd_4 TLpga 1SO 15712-1, Eq. 25b 58 78 90 90 78 76 75
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 60 77 90 90 87 85 83
Flanking STC for Junction 4 54 72 85 85 77 75 74
ASTC due to Direct plus Flanking Tr 25 39 48 56 56 57 47
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Example 3: Rooms side-by-side - Non-loadbearing Separating Wall

e Detailed Method using the Extended Scenario.

e Concrete floors and ceilings.

e The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.

e The gypsum board is directly fixed to the steel studs.

e The facade wall includes an infill wall with CertainTeed Type X
gypsum board fixed to the non-loadbearing steel studs.

e The separating wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on one side and one layer of
15.9 mm CertainTeed Type X gypsum fixed on the other side.

e The corridor wall has one layer of 15.9 mm CertainTeed Type
X gypsum board fixed on the room side and one layer 15.9
mm SilentFX® QuickCut gypsum board on the corridor side.

Separating wall assembly (non-loadbearing) with:

e One layer 15.9 mm SilentFX® QuickCut gypsum board fixed to the
steel studs on one side (D) and one layer 15.9 mm CertainTeed
Type X gypsum board fixed to the other side (d).

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:

e An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the room side of the steel studs and one layer of 15.9 mm
GlasRoc® Sheathing directly fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

dJunction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elmeents F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 fc=124

Reference K_Ff K_Fd K_dF 2l Kok
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.6 21.0 21.0 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

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

External Cladding Not Shown

Junction of separating wall with the infill
wall of the external wall.
(Plan view of Junction 2)

D\ | /d

F4 4

M= e

Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)
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Example 3 Description Symbol Reference 125 Hz 250 Hz 500Hz  1000Hz 2000Hz 4000 Hz STC,
Common Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed to One Side of Steel Studs 1 Layer of 15.9 mm Type X Directly Fixed to the Other Side ASTC
Sound Transmission Loss TLpq TLA-17-031 25 42 55 63 58 58 49
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts F1ab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLpy No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLgy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts Fisitu 0.218 0.155 0.108 0.074 0.049 0.032
Equivalent Absorption Length Ar1,situ 1SO 15712-1, Eq. 22 16.6 16.5 16.7 17.3 18.4 20.3

In situ Sound Transmission Loss F1 TLrysitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Velocity Level Difference

Path Ff Dypaf1situ 1SO 15712-1, Eq. 21 -0.4 -0.4 -0.4 -0.2 0.1 0.5

Path Fd Dy p1asitu 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1,1 ISO 15712-1, Eq. 25a 41 44 52 60 69 77 55
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 61 73 86 90 90 90 83
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 1 41 44 52 60 69 77 55
Junction 2 - T-Junction between the Common Wall and the Steel Stud Fagade Wall with 1 Layer 15.9 mm Type X Directly Fixed to the Steel Studs

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLra.f2 1SO 15712-1, Eq. 25b 47 72 85 85 65 68 61
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 55 76 87 83 66 67 63
Flanking TL for Path Df_2 TLp o 1SO 15712-1, Eq. 25b 55 76 85 86 74 77 71
Flanking STC for Junction 2 46 69 81 80 62 64 59
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by a lining on F3 No Lining No Lining 0 0 0 0 0 0

Change by alining on f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLr3.r3 1SO 15712-1, Eq. 25a 41 44 52 60 69 77 55
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 61 73 86 90 90 90 83
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 3 41 44 52 60 69 77 55
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpara 1SO 15712-1, Eq. 25b 50 75 84 85 67 67 67
Flanking TL for Path Fd_4 TLpga 1SO 15712-1, Eq. 25b 55 75 86 82 67 65 66
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 55 74 83 85 74 75 72
Flanking STC for Junction 4 48 70 79 79 64 63 63
ASTC due to Direct plus Flanking Tr 25 39 48 56 55 56 47
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Example 4: Rooms side-by-side - Non-loadbearing Separating Wall

o Detailed Method using the Extended Scenario.

e Concrete floors and ceilings.

e The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.

e The gypsum board is directly fixed to the steel studs.

e The facade wall includes an infill wall with CertainTeed Type X
gypsum board fixed to the non-loadbearing steel studs.

e The separating wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on each side.

e The corridor wall has one layer of 15.9 mm CertainTeed Type
X gypsum board on the room side and one layer of 15.9mm
SilentFX® QuickCut gypsum board on the corridor side.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
¢ An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the room side of the steel studs and one layer of 15.9 mm
GlasRoc® Sheathing directly fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elmeents F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

internal lossn_i =0.006 ¢_L=3500
mass per unit area (kg/m?) =345 f_c=124

Reference K_Ff K_Fd K_dF 2l Kok
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

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

External Cladding Not Shown

\

d

f2

Junction of separating wall with the infill
wall of the external wall.
(Plan view of Junction 2)

D

=

d
f4

[

2000

X

Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)

REPORT A1-010179.1 18




Example 4 Description Symbol Reference 125 Hz 250 Hz 500Hz ~ 1000Hz 2000Hz 4000 Hz STC,
Common Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed to One Side of Steel Studs 1 Layer of 15.9 mm Type X Directly Fixed to the Other Side ASTC
Sound Transmission Loss TLpg TLA-17-018 26 43 56 64 69 67 50
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts r1ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLpy No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLgy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time T p1situ 0.216 0.154 0.108 0.073 0.049 0.031
Equivalent Absorption Length Arsitu 1SO 15712-1, Eq. 22 16.7 16.6 16.8 17.4 18.5 20.3

In situ Sound Transmission Loss F1 TLpysitu 1S0 15712-1, Eq. 19 43 46 54 62 71 79 57
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Velocity Level Difference

Path Ff Dypifisitu 1SO 15712-1, Eq. 21 -0.3 -0.3 -0.3 -0.1 0.2 0.6

Path Fd Dy r1dsitu 1SO 15712-1, Eq. 21 23.2 241 25.2 26.2 27.4 28.6

Path Df Dyp fisitu 1SO 15712-1, Eq. 21 23.2 24.1 25.2 26.2 27.4 28.6

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLr1r1 1SO 15712-1, Eq. 25a 41 44 52 60 69 78 55
Flanking TL for Path Fd_1 TLria IS0 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_1 TLp,r1 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 1 41 44 52 60 69 77 55
) ion 2 - T-Junction between the Common Wall and the Steel Stud Fagade Wall with 1 Layer 15.9 mm Type X Directly Fixed to the Steel Studs

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLpaf2 1SO 15712-1, Eq. 25b 47 72 85 85 65 68 61
Flanking TL for Path Fd_2 TLpga 1SO 15712-1, Eq. 25b 56 77 86 87 79 82 77
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 77 86 87 79 82 77
Flanking STC for Junction 2 46 70 81 81 65 68 61
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by alining on f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 41 44 52 60 69 78 55
Flanking TL for Path Fd_3 TLrzq 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_3 TLpf3 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 3 41 a4 52 60 69 77 Eb]
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLryfa 1SO 15712-1, Eq. 25b 50 75 84 85 67 67 67
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 55 75 84 85 80 79 78
Flanking TL for Path Df_4 TLp.fs 1SO 15712-1, Eq. 25b 55 75 84 85 80 79 78
Flanking STC for Junction 4 48 70 79 80 67 66 66
ASTC due to Direct plus Flanking Tr issi 25 39 48 56 60 62 48
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Example 5: Rooms side-by-side - Non-loadbearing Separating Wall

e Detailed Method using the Extended Scenario.

e Concrete floors and ceilings.

e The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.

e The gypsum board is directly fixed to the steel studs.

o The facade wall includes an infill wall with CertainTeed Type X
gypsum board fixed to the non-loadbearing steel studs.

e The separating wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on each side.

e The corridor wall has one layer of 15.9 mm SilentFX®
QuickCut gypsum board fixed on the room side and one layer
15.9 mm CertainTeed Type X gypsum board on the hall side.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
¢ An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the room side of the steel studs and one layer of 15.9 mm
GlasRoc® Sheathing directly fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm CertainTeed Type X gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elmeents F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

internal lossn_i =0.006 ¢_L=3500
mass per unit area (kg/m?) =345 f_c=124

Reference K_Ff K_Fd K_dF 2l Kok
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

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

External Cladding Not Shown

angise = sy
e/ [\

f2

D d

Junction of separating wall with the infill
wall of the external wall.
(Plan view of Junction 2)

D d

= |

F4 4

N L/
T

Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)
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Example 5 Description Symbol Reference 125Hz  250Hz  500Hz = 1000Hz 2000Hz 4000 Hz STC,
Common Wall of 1 Layer 15.9 mm SilentFX QC Directly Fixed to One Side of Steel Studs 1 Layer of 15.9 mm Type X Directly Fixed to the Other Side ASTC
Sound Transmission Loss TLpqg TLA-17-018 26 43 56 64 69 67 50
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts F1ab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLpy No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLgy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts Fisitu 0.216 0.154 0.108 0.073 0.049 0.031
Equivalent Absorption Length Ar1,situ 1SO 15712-1, Eq. 22 16.7 16.6 16.8 17.4 18.5 20.3

In situ Sound Transmission Loss F1 TLrysitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Velocity Level Difference

Path Ff Dypaf1situ 1SO 15712-1, Eq. 21 -0.3 -0.3 -0.3 -0.1 0.2 0.6

Path Fd Dy p1asitu 1SO 15712-1, Eq. 21 23.2 24.1 25.2 26.2 27.4 28.6

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.2 24.1 25.2 26.2 27.4 28.6

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1,1 ISO 15712-1, Eq. 25a 41 44 52 60 69 78 55
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 1 41 44 52 60 69 77 55
Junction 2 - T-Junction between the Common Wall and the Steel Stud Fagade Wall with 1 Layer 15.9 mm Type X Directly Fixed to the Steel Studs

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLra.f2 1SO 15712-1, Eq. 25b 47 72 85 85 65 68 61
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 56 77 86 87 79 82 77
Flanking TL for Path Df_2 TLp f2 1SO 15712-1, Eq. 25b 56 77 86 87 79 82 77
Flanking STC for Junction 2 46 70 81 81 65 68 61
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by a lining on F3 No Lining No Lining 0 0 0 0 0 0

Change by alining on f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLr3.r3 1SO 15712-1, Eq. 25a 41 44 52 60 69 78 55
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 63 74 85 90 90 90 85
Flanking STC for Junction 3 41 44 52 60 69 77 55
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpara 1SO 15712-1, Eq. 25b 58 75 90 90 85 84 81
Flanking TL for Path Fd_4 TLpga 1SO 15712-1, Eq. 25b 60 77 90 90 90 89 84
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 60 77 90 90 90 89 84
Flanking STC for Junction 4 54 71 85 85 83 82 78
ASTC due to Direct plus Flanking Tr 25 39 48 56 61 64 48
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3.2 One-above-the-Other Rooms: Rooms with Light Steel Infill Walls

Construction Details
Demising Wall between Demising Wall between the
Example ASTC Dwellings Dwelling and the Hallway Lightweight
Number Rating )
Infill Wall
Gypsum Board | Gypsum Board | Gypsum Board | Gypsum Board Wallboard
Room Side Opposite Side Room Side Opposite Side
One layer of One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm 15.9 mm
6 57 SilentFX® SilentFX® SilentFX® SilentFX® CertainTeed
QuickCut QuickCut QuickCut QuickCut Type X
gypsum board | gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
7 57 " CertainTeed " CertainTeed "
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
8 57 " " CertainTeed SilentFX® "
Type X QuickCut
gypsum board | gypsum board
One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm
9 57 CertainTeed SilentFX® " CertainTeed "
Type X QuickCut Type X
gypsum board | gypsum board gypsum board
One layer of
15.9 mm
10 57 SilentFX® " " " "
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
11 57 " " SilentFX® CertainTeed "
QuickCut Type X
gypsum board | gypsum board
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Example 6: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.
Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X
gypsum board directly attached to the light steel studs.

e One layer of 159 mm (5/8”) SilentFX® QuickCut gypsum
board directly fixed to the steel studs of all other walls.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:
o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.
e One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:
¢ An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.
¢ One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly

lllustrations for this case

&

P .6,

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4)

W S MY

SIBISL

~
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=

f2, 13
internal loss n_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 f c=124 . . -
P fke/m) T-Junction of the separating floor of 150
Reference K Ef K Ed K dF s e | Mm thick concrete floor with the steel stud
X-Junction 1 & 4 1SO 15712-1, Eq. 23 & E.7 31.2 20.6 20.6 (ignore) | infill wall. Note the_externgl cladding is not
T-Junction 2 & 3 1SO 15712-1, Eq. 23 & E.7 32.8 21.4 21.4 6.497 . S_hOWH in the .flgure
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz) (Side view of Junction 2 and 3)
REPORT A1-010179.1 24 NC-CN\NRC




Example 6 Description Symbol Reference 125 Hz 250 Hz 500Hz  1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts.pdlab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLg No Lining 0 0 0 0 0 0

Structural Reverberation Time Ts pasitu 0.215 0.154 0.107 0.073 0.048 0.031
Equivalent Absorption Length QApasitu 1SO 15712-1, Eq. 22 16.8 16.5 16.8 17.4 189 20.9

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dyprsisita 1S0 15712-1, Eq. 21 37.2 36.2 35.2 34.2 332 322

Path Fd_1 Dy rrdsitn 1S0 15712-1, Eq. 21 232 24.2 252 263 275 28.7

Path Df_1 Dyp risitu 1SO 15712-1, Eq. 21 232 24.2 25.2 263 27.5 28.7

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLr1,,1 1SO 15712-1, Eq. 25a 78 90 90 90 90 90 90
Flanking TL for Path Fd_1 Tlria 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking STC for Junction 1 62 73 83 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagcade Wall with 1 Layer 15.9 mm Type X Directly Fixed to the Steel Studs

Velocity Level Difference

Path Ff_2 Dy 2 r2situ 1S0 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_2 Dy raasitu 1S0 15712-1, Eq. 21 17.7 18.7 19.7 20.8 22.0 232

Path Df 2 Dyp fasitu 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 22.0 23.2

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLro.f2 1SO 15712-1, Eq. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 57 69 81 87 85 89 79
Flanking TL for Path Df_2 TLp.f2 1SO 15712-1, Eq. 25b 57 69 81 87 85 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Facade Wall

Velocity Level Difference

Path Ff_3 Dy 3, f3situ 1SO 15712-1, Eq. 21 25.2 24.2 23.2 22.2 21.2 20.2

Path Fd_3 1SO 15712-1, Eq. 21 22.3 233 24.3 25.5 26.9 283

Path Df_3 Dyp,r3situ 1SO 15712-1, Eq. 21 223 233 243 255 26.9 283

Flanking TL for Path Ff_3 TLpsf3 1S0 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLpzq 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLp.r3 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy ra.fasitu 1SO 15712-1, Eq. 21 37.2 36.2 35.2 34.2 33.2 32.2

Path Fd_4 Dy paasitu 1SO 15712-1, Eq. 21 23.7 24.7 25.7 26.8 28.0 29.2

Path Df_4 Dyp fasitu 1SO 15712-1, Eq. 21 23.7 24.7 25.7 26.8 28.0 29.2

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyfa 1SO 15712-1, Eq. 25b 79 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking STC for Junction 4 63 74 84 85 85 85 83
ASTC due to Direct plus Flanking Transmi 1 42 46 54 62 68 68 57
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Example 7: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.

Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X

gypsum board directly attached to the light steel studs.

e Walls F1 and f1 have one layer of 15.9mm SilentFX® QuickCut
gypsum board fixed on the room side and one layer of 15.9
mm CertainTeed Type X gypsum board on the other side.

e Hallway walls have one layer of 15.9mm SilentFX® QuickCut

gypsum board fixed on the room side and one layer of 15.9

mm CertainTeed Type X gypsum board on the hall side.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:

o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

e One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to the room side and one layer of 15.9 mm (5/8”) CertainTeed Type
X gypsum board fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 fc=124

Reference K_Ff K_Fd K_dF 2l kax
X-Junction 1 & 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)
T-Junction2& 3 1SO 15712-1, Eq. 23 & E.7 32.7 21.3 213 6.497
Total loss, n_tot ISO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

e

|

f1,f4 ||

)
W

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4)

f2, 13

(':

<

T-Junction of the separating floor of 150
mm thick concrete floor with the steel stud
infill wall. Note the external cladding is not

shown in the figure

(Side view of Junction 2 and 3)
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Example 7 Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts.pdlab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 ATLp No Lining 0 0 0 0 0 0

Change by a lining on f1 ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time Ts pasitu 0.218 0.155 0.108 0.074 0.049 0.032
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 16.6 16.5 16.7 17.3 18.4 20.3

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dyrrfisitu 1S0 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dyriasitu IS0 15712-1, Eq. 21 23.6 24.6 256 26.7 27.8 29.0

Path Df_1 Dyp fisitu 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLpyf1 1S0 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking TL for Path Df_1 TLp.f1 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking STC for Junction 1 62 73 83 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagcade Wall

Velocity Level Difference

Path Ff_2 Dy o fasitu 1S0 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_2 Dy radsitu 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Path Df_2 Dyp r2situ 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLpyfo 1SO 15712-1, Eqg. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpza 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking TL for Path Df_2 TLpfr 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagade Wall

Velocity Level Difference

Path Ff_3 Dy k3 f3situ 1SO 15712-1, Eq. 21 25.2 24.2 23.2 22.2 21.2 20.2

Path Fd_3 Dy r3asitu 1SO 15712-1, Eq. 21 22.3 233 243 255 26.7 28.1

Path Df_3 Dyp £3situ 1SO 15712-1, Eq. 21 22.3 233 24.3 25.5 26.7 28.1

Flanking TL for Path Ff_3 TLrzf3 1SO 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy pafasitu 1S0 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 D, situ 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 283 29.5

Path Df_4 Dyp fasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 28.3 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLrara 1SO 15712-1, Eq. 25b 78 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLpag 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking STC for Junction 4 63 74 84 85 85 85 83
ASTC due to Direct plus Flanking Trar 42 46 54 62 68 68 57
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Example 8: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.
Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X
gypsum board directly attached to the light steel studs.

Walls F1 and f1 have one layer of 15.9 mm SilentFX® QuickCut
gypsum board fixed on the room side and one layer of 15.9
mm CertainTeed Type X gypsum board on the other side.
Hallway walls have one layer of 15.9 mm CertainTeed Type X
gypsum board fixed on the room side and one layer of 15.9
mm SilentFX® QuickCut gypsum board on the hall side.

Separating floor _assembly with:

Concrete floor with mass per unit area of 345 kg/m? (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 wall with:

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8") SilentFX® QuickCut gypsum board fixed
to the room side (F1 and f1) and one layer of 15.9 mm (5/8")
CertainTeed Type X gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

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

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8”) CertainTeed Type X gypsum board
fixed to the room side (F4 and f4) and 15.9 mm (5/8”) SilentFX®
QuickCut gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

Walls F1, f1, F3 and 3 are 2.5 m high by 5 m wide.

Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

The floor / ceilings are 4 m by 5 m.

For the separating assembly

internal loss n_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124

Reference K_Ff K_Fd K_dF 2l Kax
X-Junction 1 & 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)
T-Junction2& 3 1SO 15712-1, Eq. 23 & E.7 32.7 21.3 213 6.497
Total loss, n_tot ISO 15712-1, Eq. C.1 0.052 (at 500 Hz)

lllustrations for this case

f1

=

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 1)

f2, f3

T-Junction of the separating floor of 150
mm thick concrete floor with the steel stud
infill wall. Note the external cladding is not

shown in the figure
(Side view of Junction 2 and 3)

f4

i~

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 4)
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Example 8 Description Symbol Reference 125 Hz 250 Hz 500Hz  1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts.pdlab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLg No Lining 0 0 0 0 0 0

Structural Reverberation Time Ts pasitu 0.218 0.155 0.108 0.074 0.049 0.032
Equivalent Absorption Length QApasitu 1SO 15712-1, Eq. 22 16.6 16.5 16.7 17.3 18.4 20.3

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dyprsisita 1S0 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dy rrdsitn 1S0 15712-1, Eq. 21 236 24.6 25.6 26.7 27.8 29.0

Path Df_1 Dyp risitu 1SO 15712-1, Eq. 21 236 24.6 25.6 26.7 27.8 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLr1,,1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 Tlria 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking TL for Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking STC for Junction 1 62 73 83 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagade Wall

Velocity Level Difference

Path Ff_2 Dy 2 r2situ 1S0 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_2 Dy raasitu 1S0 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Path Df 2 Dyp fasitu 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrof2 1SO 15712-1, Eq. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpya 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking TL for Path Df_2 TLp.f2 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Facade Wall

Velocity Level Difference

Path Ff_3 Dy 3, f3situ 1SO 15712-1, Eq. 21 25.2 24.2 23.2 22.2 21.2 20.2

Path Fd_3 1SO 15712-1, Eq. 21 22.3 233 24.3 25.5 26.7 28.1

Path Df_3 Dyp,r3situ 1SO 15712-1, Eq. 21 223 233 243 255 26.7 28.1

Flanking TL for Path Ff_3 TLpsf3 1S0 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLpzq 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLp.r3 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy ra.fasitu 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 Dy paasitu 1SO 15712-1, Eq. 21 241 25.1 26.1 27.2 283 295

Path Df_4 Dyp fasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 283 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyfa 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 64 76 89 90 90 90 86
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 64 76 89 90 90 90 86
Flanking STC for Junction 4 60 73 85 85 85 85 82
ASTC due to Direct plus Flanking Transmi 1 42 46 54 62 68 68 57
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Example 9: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.

Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X

gypsum board directly attached to the light steel studs.

e Walls F1 and f1 have one layer of 15.9 mm CertainTeed Type X
gypsum board fixed on the room side and one layer of 15.9
mm SilentFX® QuickCut gypsum board on the other side.

e Hallway walls have one layer of 15.9 mm CertainTeed Type X

gypsum board fixed on the room side and one layer of 15.9

mm SilentFX® QuickCut gypsum board on the hall side.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:

o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

e One layer of 15.9 mm (5/8") CertainTeed Type X gypsum board
fixed to the room side and 15.9 mm (5/8") SilentFX® QuickCut
gypsum board fixed to the other side.

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 fc=124

Reference K_Ff K_Fd K_dF 2l kax
X-Junction 1 & 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)
T-Junction2& 3 1SO 15712-1, Eq. 23 & E.7 32.7 21.3 213 6.497
Total loss, n_tot ISO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

f1, f4

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4)

f2, 13

-
=
T-Junction of the separating floor of 150
mm thick concrete floor with the steel stud
infill wall. Note the external cladding is not
shown in the figure
(Side view of Junction 2 and 3)
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Example 9 Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts.pdlab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077
Change by alining on F1 ATLp No Lining 0 0 0 0 0 0
Change by a lining on f1 ATLy No Lining 0 0 0 0 0 0
Structural Reverberation Time Ts pasitu 0.218 0.155 0.108 0.074 0.049 0.032
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 16.6 16.5 16.7 17.3 18.4 20.3

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dyrrfisitu 1S0 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dyriasitu IS0 15712-1, Eq. 21 23.6 24.6 256 26.7 27.8 29.0

Path Df_1 Dyp fisitu 1SO 15712-1, Eq. 21 23.6 24.6 25.6 26.7 27.8 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLpyf1 1SO 15712-1, Eq. 25a 73 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLr1ia 1SO 15712-1, Eq. 25a 63 75 88 90 90 90 86
Flanking TL for Path Df_1 TLp.f1 1SO 15712-1, Eq. 25a 63 75 88 90 90 90 86
Flanking STC for Junction 1 60 72 84 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagcade Wall

Velocity Level Difference

Path Ff_2 Dy o fasitu 1S0 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_2 Dy radsitu 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Path Df_2 Dyp r2situ 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLpyfo 1SO 15712-1, Eqg. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpza 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking TL for Path Df_2 TLpfr 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagade Wall

Velocity Level Difference

Path Ff_3 Dy k3 f3situ 1SO 15712-1, Eq. 21 25.2 24.2 23.2 22.2 21.2 20.2

Path Fd_3 Dy r3asitu 1SO 15712-1, Eq. 21 22.3 233 243 255 26.7 28.1

Path Df_3 Dyp £3situ 1SO 15712-1, Eq. 21 22.3 233 24.3 25.5 26.7 28.1

Flanking TL for Path Ff_3 TLrzf3 1SO 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLp.f3 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy pafasitu 1S0 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 D, situ 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 283 29.5

Path Df_4 Dyp fasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 28.3 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLrara 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLpag 1SO 15712-1, Eq. 25b 64 76 89 90 90 90 86
Flanking TL for Path Df_4 TLp.fa 1SO 15712-1, Eq. 25b 64 76 89 90 90 90 86
Flanking STC for Junction 4 60 73 85 85 85 85 82
ASTC due to Direct plus Flanking Trar 42 46 54 62 68 68 57
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Example 10: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.
Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X
gypsum board directly attached to the light steel studs.

Walls F1 and f1 have one layer of 15.9 mm (5/8”) SilentFX®
QuickCut gypsum board directly fixed to the steel studs on
both sides.

Hallway walls have one layer of 15.9 mm CertainTeed Type X
gypsum board fixed on the room side and one layer of 15.9
mm SilentFX® QuickCut gypsum board on the hall side.

Separating floor _assembly with:

Concrete floor with mass per unit area of 345 kg/m? (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 wall with:

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

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

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8”) CertainTeed Type X gypsum board
fixed to the room side (F4 and f4) and 15.9 mm (5/8”) SilentFX®
QuickCut gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

Walls F1, f1, F3 and 3 are 2.5 m high by 5 m wide.

Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

The floor / ceilings are 4 m by 5 m.

For the separating assembly

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 fc=124

Reference K_Ff K_Fd K_dF Tl Kax
X-Junction 1 1SO 15712-1, Eq. 23 & E.7 31.1 20.6 20.6 (ignore)
T-Junction2& 3 1SO 15712-1, Eq. 23 & E.7 29.4 24.6 24.6 6.497
X-Junction 4 1SO 15712-1, Eq. 23 & E.7 32.7 24.3 24.3 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

f1

=

Cross junction of the 150 mm thick
concrete separating floor with the non-

loadbearing steel stud walls.
(Side view of Junction 1)

f2, f3

T-Junction of the separating floor of 150
mm thick concrete floor with the steel stud
infill wall. Note the external cladding is not

shown in the figure
(Side view of Junction 2 and 3)

Cross junction of the 150 mm thick

concrete separating floor with the non-

loadbearing steel stud walls.
(Side view of Junction 4)
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Example 10 Description Symbol Reference 125 Hz 250 Hz 500Hz ~ 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts pa,iab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLg No Lining 0 0 0 0 0 0

Structural Reverberation Time Ts pasitu 0.216 0.154 0.108 0.073 0.049 0.031
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 16.7 16.6 16.8 17.4 18.5 20.3

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dyrisisica 1S0 15712-1, Eq. 21 37.1 36.1 35.1 34.1 33.1 321

Path Fd_1 o a— 1S0 15712-1, Eq. 21 232 2.1 252 62 274 286

Path Df_1 DV,D,fl,s[tu 1SO 15712-1, Eq. 21 23.2 24.1 25.2 26.2 27.4 28.6

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLpyf1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLpra 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking TL for Path Df _1 TLp.f1 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking STC for Junction 1 62 73 83 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Facade Wall

Velocity Level Difference

Path Ff_2 Dy rafasitu 1SO 157121, Eq. 21 25.2 24.2 232 222 21.2 202

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Path Df_2 Dyp fasitu 1S0 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLpo.fa 1SO 15712-1, Eq. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking TL for Path Df_2 TLp.rs 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Facade Wall

Velocity Level Difference

Path Ff_3 Dy r3fasitu 1SO 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_3 Dy r3.asitu 1SO 15712-1, Eq. 21 223 233 24.3 25.5 26.7 28.1

Path Df_3 Dyp,f3situ 1SO 15712-1, Eq. 21 223 233 243 25.5 26.7 28.1

Flanking TL for Path Ff_3 TLpsrs 1SO 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLlpzg 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLpf3 1SO 15712-1, Eq. 25a 61 73 85 920 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy rafasitu 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 Dy paasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 283 29.5

Path Df_4 Dyp,fasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 28.3 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpafa 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLraq 1SO 15712-1, Eq. 25b 64 76 89 90 90 90 86
Flanking TL for Path Df_4 TLpfa 1SO 15712-1, Eq. 25b 64 76 89 %0 %0 % 86
Flanking STC for Junction 4 60 73 85 85 85 85 82
ASTC due to Direct plus Flanking Transmission 42 46 54 62 68 68 57
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Example 11: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

The internal walls are lightweight (25 gauge) steel stud walls.
Gypsum board directly attached to the steel studs.

The facade wall includes an infill wall with CertainTeed Type X
gypsum board directly attached to the light steel studs.

Walls F1 and f1 have one layer of 15.9 mm (5/8”) SilentFX®
QuickCut gypsum board directly fixed to the steel studs on
both sides.

Hallway walls have one layer of 15.9 mm SilentFX® QuickCut
gypsum board fixed on the room side and one layer of 15.9
mm CertainTeed Type X gypsum board on the hall side.

Separating floor _assembly with:

Concrete floor with mass per unit area of 345 kg/m? (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 wall with:

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

An infill wall with one row of non-loadbearing 25 gauge steel studs
spaced 406 mm on center.

One layer of 15.9 mm CertainTeed Type X gypsum board directly
attached to the steel studs. 15.9 mm GlasRoc® Sheathing directly
attached to the other side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the infill wall cavity.

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

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8") SilentFX® QuickCut gypsum board fixed
to the room side (F4 and f4) and one layer of 15.9 mm (5/8")
CertainTeed Type X gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

Walls F1, f1, F3 and 3 are 2.5 m high by 5 m wide.

Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

The floor / ceilings are 4 m by 5 m.

For the separating assembly

internal loss n_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124

Reference K_Ff K_Fd K_dF Tl kax
X-Junction 1 1SO 15712-1, Eq. 23 & E.7 31.1 20.6 20.6 (ignore)
T-Junction2 & 3 1SO 15712-1, Eq. 23 & E.7 29.4 24.6 24.6 6.497
X-Junction 4 1SO 15712-1, Eq. 23 & E.7 32.7 243 243 (ignore)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

lllustrations for this case

f1

=

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 1)

f2, f3

T-Junction of the separating floor of 150
mm thick concrete floor with the steel stud
infill wall. Note the external cladding is not

shown in the figure
(Side view of Junction 2 and 3)

o
(e

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 4)
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Example 11 Description Symbol Reference 125 Hz 250 Hz 500Hz  1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpq RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts.pdlab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077
Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0
Change by a lining on f1 No Lining ATLy No Lining 0 0 0 0 0 0
Structural Reverberation Time Ts pasitu 0.216 0.154 0.108 0.073 0.049 0.031
Equivalent Absorption Length Apd,situ 1SO 15712-1, Eq. 22 16.7 16.6 16.8 17.4 18.5 20.3

In situ Sound Transmission Loss F1 Tlpasitu 1SO 15712-1, Eq. 19 43 46 54 62 71 79 57
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and the Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dv,l-'l,fl,situ 1SO 15712-1, Eq. 21 37.1 36.1 35.1 34.1 33.1 32.1

Path Fd_1 o a— 1S0 15712-1, Eq. 21 232 24.1 25.2 26.2 274 286

Path Df_1 Dup fisitu IS0 15712-1, Eq. 21 232 2.1 252 26.2 274 286

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.£1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLriq 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking TL for Path Df_1 TLp.r1 1SO 15712-1, Eq. 25a 65 76 87 90 90 90 86
Flanking STC for Junction 1 62 73 83 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagade Wall

Velocity Level Difference

Path Ff_2 Dy 2 r2situ 1S0 15712-1, Eq. 21 25.2 24.2 23.2 222 21.2 20.2

Path Fd_2 Dy radsitu 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 21.9 23.1

Path Df_2 Dv,D,fz,situ 1SO 15712-1, Eq. 21 17.7 18.7 19.7 20.8 219 231

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLpyfr 1SO 15712-1, Eq. 25b 60 79 90 90 75 72 69
Flanking TL for Path Fd_2 TLpog 1SO 15712-1, Eqg. 25b 57 69 81 87 84 89 79
Flanking TL for Path Df_2 TLp. ¢ 1SO 15712-1, Eq. 25b 57 69 81 87 84 89 79
Flanking STC for Junction 2 53 66 78 83 74 72 69
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Fagade Wall

Velocity Level Difference

Path Ff_3 Dy 3 f3situ 1SO 15712-1, Eq. 21 25.2 24.2 23.2 22.2 21.2 20.2

Path Fd_3 1SO 15712-1, Eq. 21 22.3 233 24.3 25.5 26.7 28.1

Path Df_3 Dvyyyf3,5itu 1SO 15712-1, Eq. 21 22.3 233 243 25.5 26.7 28.1

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 59 78 90 90 74 71 68
Flanking TL for Path Fd_3 TLpza 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking TL for Path Df_3 TLp.r3 1SO 15712-1, Eq. 25a 61 73 85 90 89 90 83
Flanking STC for Junction 3 55 69 81 85 74 71 68
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dy rafasitu 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 Dy radsitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 28.3 29.5

Path Df_4 Dyp fasitu 1SO 15712-1, Eq. 21 24.1 25.1 26.1 27.2 28.3 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpars 1SO 15712-1, Eq. 25b 78 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLpaq 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking TL for Path Df_4 TLp fa 1SO 15712-1, Eq. 25b 66 77 88 90 90 90 87
Flanking STC for Junction 4 63 74 84 85 85 85 83
ASTC due to Direct plus Flanking Tr ission 42 46 54 62 68 68 57
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3.3 Side-by-Side Rooms: Rooms with Heavy Concrete / Masonry Facades

Construction
Demising Wall between Demising Wall between the
ixambple QSTC Dwellings Dwelling and the Hallway
umoer ating Heavy Facade
Room 1 Room 2 Room Side Hall Side
One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm
12 49 SilentFX® SilentFX® SilentFX® SilentFX® No Lining
QuickCut QuickCut QuickCut QuickCut
gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
13 47 " CertainTeed " CertainTeed "
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
14 47 " " CertainTeed SilentFX® "
Type X QuickCut
gypsum board | gypsum board
One layer of
15.9 mm
15 48 " SilentFX® " " "
QuickCut
gypsum board
One layer of
15.9 mm
16 48 " " SilentFX® " "
QuickCut
gypsum board
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Example 12: Rooms side-by-side - Non-loadbearing Separating Wall

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e One layer of 15.9 mm (5/8”) CertainTeed SilentFX® QuickCut
gypsum board directly fixed to each side of the steel stud
walls.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m? (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
e Abutting wall of concrete blocks with a mass per unit area of 238
kg/m? (e.g. 190 mm hollow blocks with normal weight aggregate’).
¢ No lining on the fagade walls.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m? (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall with:
e Abutting corridor wall with non-loadbearing 25 gauge steel studs and
all construction details the same as the separating wall.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

lllustrations 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 the heavy
weight facade wall.
(Plan view of Junction 2)

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling) D d
internal lossn_i =0.006 c_L=3500 \
mass per unit area (kg/m?) = 345 f c=124 F4 f4
Reference K_Ff K_Fd K_dF Sk \ [
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
T-Junction 2 I1SO 15712-1, Eq. 23 & E.7 -5.0 18.9 18.9 6.497 ;525\& { (&
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz) AW
For flanking elements F2 and f2 (Masonry Facade) Junction of separating wall with flanking
internal lossn_i =0.015 c_L=3500 corridor wall framed with steel studs.
mass per unit area (kg/m?) = 238 fc=98 (Plan view of Junction 4)
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)
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Example 12 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall ASTC
Sound Transmission Loss TLpa TLA-17-018 26 43 56 64 69 67 50
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,r11ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by aliningon F1 No Lining ATLpq No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLgqy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts F1situ 0.176 0.122 0.085 0.056 0.038 0.025
Equivalent Absorption Length AF1situ 1SO 15712-1, Eq. 22 20.5 20.9 21.3 22.6 23.8 25.5

In situ Sound Transmission Loss F1 TLpysitu 1SO 15712-1, Eq. 19 a4 47 55 64 72 80 58
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Velocity Level Difference

Path Ff Dypifisitu 1S0 15712-1, Eq. 21 31 3.2 33 3.6 3.8 4.1

Path Fd Dy p1asitu 1S0O 15712-1, Eq. 21 23.7 24.7 25.6 26.8 27.9 29.0

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.7 24.7 25.6 26.8 27.9 29.0

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 45 48 56 66 74 82 59
Flanking TL for Path Fd_1 TLpia 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 1 45 48 56 66 74 81 59
Junction 2 - T-Junction between the Common Wall and the Concrete Masonry Flanking Wall

Sound Transmission Loss 190 mm Block TLg, RR-334, NRC Mean BLK190(NW) 35 38 50 58 62 49
Structural Reverberation Time Ts,F2,1ab Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by a lining on F2 No Lining ATLg, No Lining 0 0 0 0 0 0

Change by a lining on f2 No Lining ATLs, No Lining 0 0 0 0 0 0

Flanking Elements F2 and f2: In-situ Data

Structural Reverberation Time Ts Fasitu 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 215 24.1

In situ Sound Transmission Loss F2 TLr2situ 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss 2 TLfasitu 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff Dy Fa,f2situ 1S0 15712-1, Eq. 21 5.4 5.5 5.7 6.0 6.4 6.8

Path Fd Dy radsitu 1SO 15712-1, Eq. 21 24.7 25.7 26.7 27.9 29.1 30.3

Path Df Dy fasitu 1SO 15712-1, Eq. 21 24.7 25.7 26.7 27.9 29.1 30.3

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrpyfa 1SO 15712-1, Eq. 25b 46 48 55 60 68 73 59
Flanking TL for Path Fd_2 TLrya 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking TL for Path Df_2 TLp,fa2 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking STC for Junction 2 46 48 55 60 68 73 59
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by aliningon f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 45 48 56 66 74 82 59
Flanking TL for Path Fd_3 TLpzg 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TL for Path Df_3 TLpr3 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 3 45 48 56 66 74 81 59
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLrafa 1SO 15712-1, Eq. 25b 56 77 90 90 84 82 80
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 61 77 90 90 86 84 83
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 61 77 90 90 86 84 83
Flanking STC for Junction 4 54 72 85 85 80 78 78
ASTC due to Direct plus Flanking Trar 26 40 50 57 64 65 49
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Example 13: Rooms side-by-side - Non-loadbearing Separating Wall

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating wall assembly (non-loadbearing) with:

e One layer 15.9 mm SilentFX® QuickCut gypsum board fixed to the
steel studs on one side (D) and one layer 15.9 mm CertainTeed
Type X gypsum board fixed to the other side (d).

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
e Abutting wall of concrete blocks with a mass per unit area of 238
kg/m? (e.g. 190 mm hollow blocks with normal weight aggregate’).
¢ No lining on the fagade walls.

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

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall with:

e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm CertainTeed Type X gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

lllustrations 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 the heavy
weight fagade wall.
(Plan view of Junction 2)

internal lossn_i =0.006 c_L=3500
Reference K_Ff K_Fd K_dF Tl kax
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.6 21.0 21.0 (ignore) . . . .
T-Junction 2 1SO 15712-1, Eq. 23 & E.7 -5.2 19.4 19.4 6.497 Junctl_gn of 3ﬁ$aratlr:jg Wtah" VtVIthI ﬂtan(l;mg
Total loss, n_tot SO 15712-1, Eq. C.1 0.052  (at500Hz) corm (zlr:’lwa 'ramef JW' t's ei)s uds.
an view or Junction
For flanking elements F2 and f2 (Masonry Fagade)
internal loss n_i =0.015 c_L=3500
mass per unit area (kg/m?) =238 fc=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)
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Example 13 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall ASTC
Sound Transmission Loss TLpa TLA-17-031 25 42 55 63 58 58 49
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,r11ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by aliningon F1 No Lining ATLpq No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLgqy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts F1situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length AF1situ 1SO 15712-1, Eq. 22 20.6 20.9 21.5 2.4 23.8 25.8

In situ Sound Transmission Loss F1 TLpysitu 1SO 15712-1, Eq. 19 a4 47 55 64 72 80 58
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Velocity Level Difference

Path Ff Dypifisitu 1S0 15712-1, Eq. 21 0.5 0.6 0.7 0.9 12 15

Path Fd Dy r1asitu 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 42 46 54 63 71 79 57
Flanking TL for Path Fd_1 TLpia 1SO 15712-1, Eq. 25a 62 74 87 90 90 90 84
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 1 42 46 54 63 71 78 57
Junction 2 - T-Junction between the Common Wall and the Concrete Masonry Flanking Wall

Sound Transmission Loss 190 mm Block TLg, RR-334, NRC Mean BLK190(NW) 35 38 50 58 62 49
Structural Reverberation Time Ts,F2,1ab Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by a lining on F2 No Lining ATLg, No Lining 0 0 0 0 0 0

Change by a lining on f2 No Lining ATLs, No Lining 0 0 0 0 0 0

Flanking Elements F2 and f2: In-situ Data

Structural Reverberation Time Ts Fasitu 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 215 24.1

In situ Sound Transmission Loss F2 TLr2situ 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss 2 TLfasitu 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff Dy Fa,f2situ 1S0 15712-1, Eq. 21 32 33 3.5 3.8 41 46

Path Fd Dy radsitu 1SO 15712-1, Eq. 21 25.1 26.1 27.2 28.4 29.5 30.8

Path Df Dy fasitu 1SO 15712-1, Eq. 21 25.1 26.1 27.2 28.4 29.5 30.8

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrpyfa 1SO 15712-1, Eq. 25b 44 46 52 58 66 71 57
Flanking TL for Path Fd_2 TLrya 1SO 15712-1, Eq. 25b 62 74 86 90 90 90 85
Flanking TL for Path Df_2 TLp,fa2 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking STC for Junction 2 44 46 52 58 66 71 57
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by aliningon f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 42 46 54 63 71 79 57
Flanking TL for Path Fd_3 TLpzg 1SO 15712-1, Eq. 25a 62 74 87 90 90 90 84
Flanking TL for Path Df_3 TLpr3 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 3 42 46 54 63 71 78 57
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 N 1SO 15712-1, Eq. 25b 55 77 90 90 73 73 70
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 58 76 90 90 76 75 71
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 60 77 90 90 75 75 72
Flanking STC for Junction 4 52 72 85 85 70 69 66
ASTC due to Direct plus Flanking Trar 25 39 47 55 57 57 47
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Example 14: Rooms side-by-side - Non-loadbearing Separating Wall

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating wall assembly (non-loadbearing) with:

e One layer 15.9 mm SilentFX® QuickCut gypsum board fixed to the
steel studs on one side (D) and one layer 15.9 mm CertainTeed
Type X gypsum board fixed to the other side (d).

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
e Abutting wall of concrete blocks with a mass per unit area of 238
kg/m? (e.g. 190 mm hollow blocks with normal weight aggregate’).
¢ No lining on the fagade walls.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 fc=124

Reference K_Ff K_Fd K_dF Tl kax
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.6 21.0 21.0 (ignore)
T-Junction 2 1SO 15712-1, Eq. 23 & E.7 -5.2 19.4 19.4 6.497
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

For flanking elements F2 and f2 (Masonry Fagade)

internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) =238 fc=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)

lllustrations 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 the heavy
weight fagade wall.
(Plan view of Junction 2)
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Junction of separating wall with flanking
corridor wall framed with steel studs.
(Plan view of Junction 4)
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Example 14 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall ASTC
Sound Transmission Loss TLpa TLA-17-031 25 42 55 63 58 58 49
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,r11ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by aliningon F1 No Lining ATLpq No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLgqy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts F1situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length AF1situ 1SO 15712-1, Eq. 22 20.6 20.9 21.5 2.4 23.8 25.8

In situ Sound Transmission Loss F1 TLpysitu 1SO 15712-1, Eq. 19 a4 47 55 64 72 80 58
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Velocity Level Difference

Path Ff Dypifisitu 1S0 15712-1, Eq. 21 0.5 0.6 0.7 0.9 12 15

Path Fd Dy r1asitu 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 42 46 54 63 71 79 57
Flanking TL for Path Fd_1 TLpia 1SO 15712-1, Eq. 25a 62 74 87 90 90 90 84
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 1 42 46 54 63 71 78 57
Junction 2 - T-Junction between the Common Wall and the Concrete Masonry Flanking Wall

Sound Transmission Loss 190 mm Block TLg, RR-334, NRC Mean BLK190(NW) 35 38 50 58 62 49
Structural Reverberation Time Ts,F2,1ab Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by a lining on F2 No Lining ATLg, No Lining 0 0 0 0 0 0

Change by a lining on f2 No Lining ATLs, No Lining 0 0 0 0 0 0

Flanking Elements F2 and f2: In-situ Data

Structural Reverberation Time Ts Fasitu 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 215 24.1

In situ Sound Transmission Loss F2 TLr2situ 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss 2 TLfasitu 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff Dy Fa,f2situ 1S0 15712-1, Eq. 21 32 33 3.5 3.8 41 46

Path Fd Dy radsitu 1SO 15712-1, Eq. 21 25.1 26.1 27.2 28.4 29.5 30.8

Path Df Dy fasitu 1SO 15712-1, Eq. 21 25.1 26.1 27.2 28.4 29.5 30.8

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrpyfa 1SO 15712-1, Eq. 25b 44 46 52 58 66 71 57
Flanking TL for Path Fd_2 TLrya 1SO 15712-1, Eq. 25b 62 74 86 90 90 90 85
Flanking TL for Path Df_2 TLp,fa2 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking STC for Junction 2 44 46 52 58 66 71 57
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by aliningon f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 42 46 54 63 71 79 57
Flanking TL for Path Fd_3 TLpzg 1SO 15712-1, Eq. 25a 62 74 87 90 90 90 84
Flanking TL for Path Df_3 TLpr3 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 3 42 46 54 63 71 78 57
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 N 1SO 15712-1, Eq. 25b 51 74 90 90 74 73 70
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 56 74 90 90 76 75 71
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 58 76 90 90 76 75 71
Flanking STC for Junction 4 49 70 85 85 70 69 66
ASTC due to Direct plus Flanking Trar 25 39 47 55 57 57 47
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Example 15: Rooms side-by-side - Non-loadbearing Separating Wall

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
e Abutting wall of concrete blocks with a mass per unit area of 238
kg/m? (e.g. 190 mm hollow blocks with normal weight aggregate’).
¢ No lining on the fagade walls..

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

lllustrations 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 the heavy
weight facade wall.
(Plan view of Junction 2)

D d

= g
[

f4

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) =345 f c=124
o T
Reference K_Ff K_Fd K_dF Tl kax S =
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
T-Junction 2 ISO 15712-1, Eq. 23 & E.7 -5.0 18.9 18.9 6.497 Junction of separating wall with flanking
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.052  (at 500 Hz) corridor wall framed with steel studs.
(Plan view of Junction 4)
For flanking elements F2 and f2 (Masonry Fagade)
internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) =238 fc=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)
REPORT A1-010179.1 44 NC-CN\2C




Example 15 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall ASTC
Sound Transmission Loss TLpa TLA-17-018 26 43 56 64 69 67 50
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,r11ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by aliningon F1 No Lining ATLpq No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLgqy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts F1situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length AF1situ 1SO 15712-1, Eq. 22 20.6 20.9 21.5 2.4 23.8 25.8

In situ Sound Transmission Loss F1 TLpysitu 1SO 15712-1, Eq. 19 a4 47 55 64 72 80 58
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Velocity Level Difference

Path Ff Dypifisitu 1S0 15712-1, Eq. 21 0.6 0.7 0.8 1.0 12 16

Path Fd Dy r1asitu 1SO 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 43 46 54 63 71 80 57
Flanking TL for Path Fd_1 TLpia 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 1 43 46 54 63 71 79 57
Junction 2 - T-Junction between the Common Wall and the Concrete Masonry Flanking Wall

Sound Transmission Loss 190 mm Block TLg, RR-334, NRC Mean BLK190(NW) 35 38 50 58 62 49
Structural Reverberation Time Ts,F2,1ab Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by a lining on F2 No Lining ATLg, No Lining 0 0 0 0 0 0

Change by a lining on f2 No Lining ATLs, No Lining 0 0 0 0 0 0

Flanking Elements F2 and f2: In-situ Data

Structural Reverberation Time Ts Fasitu 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 215 24.1

In situ Sound Transmission Loss F2 TLr2situ 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss 2 TLfasitu 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff Dy Fa,f2situ 1S0 15712-1, Eq. 21 33 35 3.7 3.9 43 48

Path Fd Dy radsitu 1SO 15712-1, Eq. 21 24.6 25.7 26.8 27.9 29.1 30.3

Path Df Dy fasitu 1SO 15712-1, Eq. 21 24.6 25.7 26.8 27.9 29.1 30.3

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrpyfa 1SO 15712-1, Eq. 25b 44 46 53 58 66 71 57
Flanking TL for Path Fd_2 TLrya 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking TL for Path Df_2 TLp,fa2 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking STC for Junction 2 44 46 53 58 66 71 57
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by aliningon f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 43 46 54 63 71 80 57
Flanking TL for Path Fd_3 TLpzg 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TL for Path Df_3 TLpr3 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 3 43 46 54 63 71 79 57
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 N 1SO 15712-1, Eq. 25b 51 74 90 90 74 73 70
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 58 76 90 90 81 79 78
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 58 76 90 90 81 79 78
Flanking STC for Junction 4 50 70 85 85 73 71 69
ASTC due to Direct plus Flanking Trar 25 39 48 55 62 64 48
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Example 16: Rooms side-by-side - Non-loadbearing Separating Wall

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating wall assembly (non-loadbearing) with:
e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junction 1: Cross-junction of the separating wall with the floor:
e Concrete floor slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no topping or
flooring.

Junction 2: T-junction of the separating wall with perimeter side wall with:
e Abutting wall of concrete blocks with a mass per unit area of 238
kg/m? (e.g. 190 mm hollow blocks with normal weight aggregate’).
¢ No lining on the fagade walls.

Junction 3: Cross-junction of the separating wall with the ceiling:

e Concrete ceiling slab with a mass per unit area of 345 kg/m2 (e.g. -
normal weight concrete with thickness of 150 mm) with no attached
ceiling.

Junction 4: T-junction of the separating wall with the corridor wall:

e One layer of 15.9 mm SilentFX® QuickCut gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm CertainTeed Type X gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e The separating wall is 2.5 m high by 5 m wide.

e The flanking walls 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the flanking elements F and f at Junctions 1 & 3 (Extended Concrete floor and ceiling)

lllustrations 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 the heavy
weight facade wall.
(Plan view of Junction 2)

D d

N\
F4 "

internal lossn_i =0.006 c_L=3500 \ [
mass per unit area (kg/m?) =345 f c=124
Reference K_Ff K_Fd K_dF Tl kax !
X-Junction 1or3 1SO 15712-1, Eq. 23 & E.7 -5.5 20.6 20.6 (ignore)
T-Junction 2 1SO 15712-1, Eq. 23 & E.7 -5.0 18.9 18.9 6.497 . i . .
Total loss, n_tot IS0 15712-1, Eq. C.1 0.052  (at500Hz) Junction of separating wall with flanking
corridor wall framed with steel studs.
For flanking elements F2 and f2 (Masonry Fagade) (Plan view of Junction 4)
internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) =238 fc=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)
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Example 16 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Wall ASTC
Sound Transmission Loss TLpa TLA-17-018 26 43 56 64 69 67 50
Junction 1- Cross-Junction between the Common Wall and the 150 mm Concrete Floor

Sound Transmission Loss 150 mm Concrete TLpy RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,r11ap Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by aliningon F1 No Lining ATLpq No Lining 0 0 0 0 0 0

Change by a lining on f1 No Lining ATLgqy No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time Ts F1situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length AF1situ 1SO 15712-1, Eq. 22 20.6 20.9 21.5 2.4 23.8 25.8

In situ Sound Transmission Loss F1 TLpysitu 1SO 15712-1, Eq. 19 a4 47 55 64 72 80 58
In situ Sound Transmission Loss f1 TLf1situ 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Velocity Level Difference

Path Ff Dypifisitu 1S0 15712-1, Eq. 21 0.6 0.7 0.8 1.0 12 16

Path Fd Dy r1asitu 1SO 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Path Df Dv,D,fl,situ 1SO 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Flanking Transmission Loss

Flanking TL for Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 43 46 54 63 71 80 57
Flanking TL for Path Fd_1 TLpia 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 1 43 46 54 63 71 79 57
Junction 2 - T-Junction between the Common Wall and the Concrete Masonry Flanking Wall

Sound Transmission Loss 190 mm Block TLg, RR-334, NRC Mean BLK190(NW) 35 38 50 58 62 49
Structural Reverberation Time Ts,F2,1ab Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by a lining on F2 No Lining ATLg, No Lining 0 0 0 0 0 0

Change by a lining on f2 No Lining ATLs, No Lining 0 0 0 0 0 0

Flanking Elements F2 and f2: In-situ Data

Structural Reverberation Time Ts Fasitu 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 215 24.1

In situ Sound Transmission Loss F2 TLr2situ 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss 2 TLfasitu 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff Dy Fa,f2situ 1S0 15712-1, Eq. 21 33 35 3.7 3.9 43 48

Path Fd Dy radsitu 1SO 15712-1, Eq. 21 24.6 25.7 26.8 27.9 29.1 30.3

Path Df Dy fasitu 1SO 15712-1, Eq. 21 24.6 25.7 26.8 27.9 29.1 30.3

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLrpyfa 1SO 15712-1, Eq. 25b 44 46 53 58 66 71 57
Flanking TL for Path Fd_2 TLrya 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking TL for Path Df_2 TLp,fa2 1SO 15712-1, Eq. 25b 64 75 85 90 90 90 86
Flanking STC for Junction 2 44 46 53 58 66 71 57
Junction 3 - Cross-Junction between the Common Wall and the 150 mm Concrete Ceiling

All values are the same as for Junction 1 with the exeption of the linings

Change by aliningon F3 No Lining No Lining 0 0 0 0 0 0

Change by aliningon f3 No Lining No Lining 0 0 0 0 0 0

Flanking Transmission Loss

Flanking TL for Path Ff_3 TLps.r3 1SO 15712-1, Eq. 25a 43 46 54 63 71 80 57
Flanking TL for Path Fd_3 TLpzg 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking TL for Path Df_3 TLpr3 1SO 15712-1, Eq. 25a 64 75 86 90 90 90 86
Flanking STC for Junction 3 43 46 54 63 71 79 57
Junction 4 - T-Junction between the Common Wall and the Steel Stud Corridor Wall

Flanking Transmission Loss

Flanking TL for Path Ff_4 N 1SO 15712-1, Eq. 25b 55 77 90 90 73 73 70
Flanking TL for Path Fd_4 TLraa 1SO 15712-1, Eq. 25b 60 77 90 90 81 79 78
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 60 77 90 90 81 79 78
Flanking STC for Junction 4 53 72 85 85 72 71 69
ASTC due to Direct plus Flanking Trar 25 39 48 55 62 64 48
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3.4 One-above-the-Other Rooms: Rooms with Heavy Concrete / Masonry Facades

Construction
Demising Wall between Demising Wall between the
Example ASTC Dwellings Dwelling and the Hallway
Number Rating Heavy Facade
Room Side Opposite Side Room Side Opposite Side
One layer of One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm 15.9 mm
17 56 SilentFX® SilentFX® SilentFX® SilentFX® No Lining
QuickCut QuickCut QuickCut QuickCut
gypsum board | gypsum board | gypsum board | gypsum board
One layer of One layer of
15.9 mm 15.9 mm
18 56 " CertainTeed " CertainTeed "
Type X Type X
gypsum board gypsum board
One layer of One layer of
15.9 mm 15.9 mm
19 56 " " CertainTeed SilentFX® "
Type X QuickCut
gypsum board | gypsum board
One layer of One layer of One layer of
15.9 mm 15.9 mm 15.9 mm
20 56 CertainTeed SilentFX® " CertainTeed "
Type X QuickCut Type X
gypsum board | gypsum board gypsum board
One layer of
15.9 mm
21 56 SilentFX® " " " "
QuickCut
gypsum board
One layer of One layer of
15.9 mm 15.9 mm
22 56 " " SilentFX® CertainTeed "
QuickCut Type X
gypsum board | gypsum board
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Example 17: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e One layer of 15.9 mm (5/8”) CertainTeed SilentFX® QuickCut
gypsum board directly fixed to each side of the steel stud
walls.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:
o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.
e One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.
e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

e The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

¢ No lining on the fagade walls.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 f_c=124

Reference K_Ff K_Fd K_dF 2l Kax
X-Junction 1& 4 1SO 15712-1, Eq. 23 & E.7 31.1 20.6 20.6 (ignore)
T-Junction2 & 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497
Total loss, n_tot I1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

For flanking elements F2, f2, F3 and f3 (Masonry Fagade)

internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) = 238 f_c=98
Total loss, n_tot ISO 15712-1, Eq. C.1 0.089 (at 500 Hz)

lllustrations for this case

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4
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T-Junction of a 150 mm thick concrete
floor with a 190 mm concrete block wall.
(Side view of Junction 2 and 3)
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Example 17 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.085 0.056 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.5 20.9 21.3 22.6 23.8 25.5

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 1S0 15712-1, Eq. 21 37.1 36.1 35.1 34.1 33.1 32.1

Path Fd_1 Do ridsicn 1S0 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 236 24.7 25.7 26.8 27.9 29.1

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking STC for Junction 1 63 74 84 85 85 85 83
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpa 3 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 37.2 36.2 35.2 34.2 33.2 32.2

Path Fd_4 i 1SO 15712-1, Eq. 21 24.2 25.2 26.2 27.4 285 29.6

Path Df_4 D,;,D,f“im 1SO 15712-1, Eq. 21 24.2 25.2 26.2 27.4 285 29.6

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 79 90 90 90 90 90 90
Flanking TLfor Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking STC for Junction 4 64 75 85 85 85 85 83
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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Example 18: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:

o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

e One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to the room side and one layer of 15.9 mm (5/8”) CertainTeed Type
X gypsum board fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

e The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

¢ No lining on the fagade walls.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

o Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124

Reference K_Ff K_Fd K_dF Tl Kax
X-Junction1& 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)
T-Junction2 & 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497
Total loss, n_tot I1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

For flanking elements F2, f2, F3 and f3 (Masonry Fagade)

internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) = 238 f_c=98
Total loss, n_tot ISO 15712-1, Eq. C.1 0.089  (at 500 Hz)

lllustrations for this case
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Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4)
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T-Junction of a 150 mm thick concrete
floor with a 190 mm concrete block wall.
(Side view of Junction 2 and 3)
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Example 18 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.6 20.9 21.5 224 23.8 25.8

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 150 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dy r1dsitu 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking STC for Junction 1 63 74 84 85 85 85 83
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Other Side

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Other Side

Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpsfs 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 i 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Path Df_4 Dv,D,f4,situ 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 78 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking TL for Path Df 4 TLp,fa 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking STC for Junction 4 64 75 85 85 85 85 83
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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Example 19: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (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 wall with:

o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

e One layer of 15.9 mm (5/8") SilentFX® QuickCut gypsum board fixed
to the room side (F1 and f1) and one layer of 15.9 mm (5/8")
CertainTeed Type X gypsum board fixed to the other side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

e The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

¢ No lining on the fagade walls.

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

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124

Reference K_Ff K_Fd K_dF Tl Kax
X-Junction 1& 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)
T-Junction 2 & 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497
Total loss, n_tot I1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

For flanking elements F2, f2, F3 and f3 (Masonry Fagade)

internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) = 238 f_c=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)

lllustrations for this case

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 1)
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T-Junction of a 150 mm thick concrete
floor with a 190 mm concrete block wall.
(Side view of Junction 2 and 3)
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Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 4)
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Example 19 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.6 20.9 21.5 224 23.8 25.8

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 150 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dy r1dsitu 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking STC for Junction 1 63 74 84 85 85 85 83
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Other Side

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Other Side

Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpsfs 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 i 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Path Df_4 Dv,D,f4,situ 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking STC for Junction 4 61 74 85 85 85 85 82
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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Example 20: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating floor _assembly with:

Concrete floor with mass per unit area of 345 kg/m? (e.g. — normal
weight concrete with thickness of 150 mm) with no topping / flooring
on top or ceiling lining below.

Junctions 1 and 4: Cross-junction of separating floor / flanking wall with:

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8") CertainTeed Type X gypsum board
fixed to the room side and 15.9 mm (5/8") SilentFX® QuickCut
gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

No lining on the fagade walls.

Room Parameters

See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

Walls F1, f1, F3 and 3 are 2.5 m high by 5 m wide.

Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

lllustrations for this case

f1, f4

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junctions 1 and 4)
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T-Junction of a 150 mm thick concrete

internal lossn_i =0.006 c_L=3500 .
; 2 - floor with a 190 mm concrete block wall.

mass per unit area (kg/m’) =345 fe=t (Side view of Junction 2 and 3)
Reference K_Ff K_Fd K_dF Tl Kax

X-Junction1& 4 1SO 15712-1, Eq. 23 & E.7 32.0 21.0 21.0 (ignore)

T-Junction2 & 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497

Total loss, n_tot I1SO 15712-1, Eq. C.1 0.052  (at 500 Hz)

For flanking elements F2, f2, F3 and f3 (Masonry Fagade)

internal lossn_i =0.015 c_L=3500

mass per unit area (kg/m?) = 238 f_c=98

Total loss, n_tot ISO 15712-1, Eq. C.1 0.089  (at 500 Hz)
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Example 20 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.6 20.9 21.5 224 23.8 25.8

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 150 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_1 Dy r1dsitu 1SO 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 24.1 25.1 26.2 27.2 28.4 29.5

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 73 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 64 76 89 90 90 90 86
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 64 76 89 90 90 90 86
Flanking STC for Junction 1 60 73 85 85 85 85 82
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Other Side

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Other Side

Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpsfs 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 i 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Path Df_4 Dv,D,f4,situ 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking STC for Junction 4 61 74 85 85 85 85 82
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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Example 21: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

e The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating floor assembly with:

e Concrete floor with mass per unit area of 345 kg/m? (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 wall with:
o Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.
e One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.
¢ One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

¢ Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

e The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

¢ No lining on the fagade walls.

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

e One layer of 15.9 mm CertainTeed Type X gypsum board directly
fixed to the steel studs on the room side (F4 and f4) and one layer of
15.9 mm SilentFX® QuickCut gypsum board directly fixed to the
corridor side.

e One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

e See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

e Walls F1, f1, F3 and f3 are 2.5 m high by 5 m wide.

e Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

e The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

lllustration for this case

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 1)
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T-Junction of a 150 mm thick concrete
floor with a 190 mm concrete block wall.
(Side view of Junction 2 and 3)

internal lossn_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 f c=124
Reference K_Ff K_Fd K_dF 2l kax
X-Junction 1& 4 1SO 15712-1, Eq. 23 & E.7 31.1 20.6 20.6 (ignore)
T-Junction2 & 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497 . . - .
Total loss, n_tot I1SO 15712-1, Eq. C.1 0.052  (at 500 Hz) Cross JUI’]CtIOﬂ Pf the 150 .mm thick
concrete separating floor with the non-
For flanking elements F2, f2, F3 and f3 (Masonry Facade) Ioadpear!ng steel Stufj walls.
internal loss n_i =0.015 c_L=3500 (Side view of Junction 4)
mass per unit area (kg/m?) = 238 fc=98
Total loss, n_tot 1SO 15712-1, Eq. C.1 0.089  (at500Hz)
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Example 21 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.6 20.9 21.5 224 23.8 25.8

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 1S0 15712-1, Eq. 21 37.1 36.1 35.1 34.1 33.1 32.1

Path Fd_1 Do ridsicn 1S0 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 236 24.7 25.7 26.8 27.9 29.1

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking STC for Junction 1 63 74 84 85 85 85 83
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Other Side

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Other Side

Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpsfs 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 i 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Path Df_4 Dv,D,f4,situ 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 74 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking TL for Path Df_4 TLp,fa 1SO 15712-1, Eq. 25b 65 77 90 90 90 90 87
Flanking STC for Junction 4 61 74 85 85 85 85 82
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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Example 22: Rooms one-above-the-other

Detailed Method using the Extended Scenario.

Concrete floors and ceilings.

Heavy concrete or masonry facade.

The framing of the internal walls is one row of non-
loadbearing (25 gauge) steel studs spaced 406 mm on center.
The gypsum board is directly attached to the steel studs.

The non-load bearing walls include either one layer of 15.9
mm SilentFX® QuickCut gypsum board or one layer of 15.9
mm CertainTeed Type X gypsum board.

Separating floor _assembly with:

Concrete floor with mass per unit area of 345 kg/m? (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 wall with:

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8”) SilentFX® QuickCut gypsum board fixed
to each side of the steel studs.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Junctions 2 and 3: T-junctions of separating floor / flanking wall with:

Rigid mortared T-junctions with perimeter concrete block fagade wall
assemblies.

The walls above and below the floor are one wythe of concrete
blocks with a mass per unit area of 238 kg/m? (e.g. 190 mm hollow
blocks with normal weight aggregate)'.

No lining on the fagade walls.

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

Walls above and below the floor have one row of non-loadbearing 25
gauge steel studs spaced 406 mm on center.

One layer of 15.9 mm (5/8") SilentFX® QuickCut gypsum board fixed
to the room side (F4 and f4) and one layer of 15.9 mm (5/8")
CertainTeed Type X gypsum board fixed to the other side.

One layer of 89 mm thick CertainTeed R12 Sustainable Insulation®
in the wall cavity.

Room Parameters

See Figure 2 of this report or Figure 5.1 of the National Research
Council Report RR-331.

Walls F1, f1, F3 and 3 are 2.5 m high by 5 m wide.

Walls F2, f2, F4 and f4 are 2.5 m high by 4 m wide.

The floor / ceilings are 4 m by 5 m.

For the separating assembly (Extended concrte floor surface)

lllustration for this case

Cross junction of the 150 mm thick
concrete separating floor with the non-
loadbearing steel stud walls.
(Side view of Junction 1)
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T-Junction of a 150 mm thick concrete
floor with a 190 mm concrete block wall.
(Side view of Junction 2 and 3)

internal loss n_i =0.006 c_L=3500
mass per unit area (kg/m?) = 345 fc=124
Reference K_Ff K_Fd K_dF 21 Kok sl
X-Junction 1& 4 1SO 15712-1, Eq. 23 & E.7 31.1 20.6 20.6 (ignore) Cross jUI’]CtiOI’] of the 150 mm thick
T-Junction2& 3 1SO 15712-1, Eq. 23 & E.7 8.1 5.8 5.8 6.497 concrete Separating floor with the non-
Total loss, n_tot ISO 15712-1, Eq. C.1 0.052  (at 500 Hz) Ioadbearing steel stud walls
For flanking elements F2, f2, F3 and f3 (Masonry Fagade) (Slde view of Junction 4)
internal lossn_i =0.015 c_L=3500
mass per unit area (kg/m?) =238 f c=98
Total loss, n_tot I1SO 15712-1, Eq. C.1 0.089  (at 500 Hz)
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Example 22 Description Symbol Reference 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000 Hz STC,
Direct Sound Transmission Loss of the Common Floor of 150 mm Concrete ASTC
Sound Transmission Loss 150 mm Concrete TLpg RR-333, CON150, TLF-15-045 40 42 50 58 66 75 53
Structural Reverberation Time Ts,patab Laboratory Measured 0.439 0.369 0.250 0.205 0.146 0.077

Change by alining on F1 No Lining ATLp No Lining 0 0 0 0 0 0

Change by alining on f1 No Lining ATLy No Lining 0 0 0 0 0 0

Structural Reverberation Time T pa,situ 0.176 0.122 0.084 0.057 0.038 0.025
Equivalent Absorption Length Apasitu 1SO 15712-1, Eq. 22 20.6 20.9 21.5 224 23.8 25.8

In situ Sound Transmission Loss F1 TLpasitu 1SO 15712-1, Eq. 19 44 47 55 64 72 80 58
Junction 1 - Cross-Junction between the 150 mm Concrete Floor and a Steel Stud Flanking Wall

Velocity Level Difference

Path Ff_1 Dy fisitn 1S0 15712-1, Eq. 21 37.1 36.1 35.1 34.1 33.1 32.1

Path Fd_1 Do ridsicn 1S0 15712-1, Eq. 21 23.6 24.7 25.7 26.8 27.9 29.1

Path Df_1 Dyp fisitu 1S0 15712-1, Eq. 21 236 24.7 25.7 26.8 27.9 29.1

Flanking Transmission Loss

Flanking TLfor Path Ff_1 TLp1.f1 1SO 15712-1, Eq. 25a 77 90 90 90 90 90 90
Flanking TL for Path Fd_1 TLrra 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking TLfor Path Df_1 TLp,f1 1SO 15712-1, Eq. 25a 66 77 88 90 90 90 87
Flanking STC for Junction 1 63 74 84 85 85 85 83
Junction 2 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

Sound Transmission Loss 190 mm Block RR-334, NRC Mean BLK190(NW) 40 42 48 53 61 65 49
Structural Reverberation Time Laboratory Measured 0.299 0.191 0.119 0.072 0.042 0.024

Change by alining on F2 No Lining No Lining 0 0 0 0 0 0

Change by alining on f2 No Lining No Lining 0 0 0 0 0 0

Flanking Elements F1 and f1: In-situ Data

Structural Reverberation Time 1SO 15712-1, Eq. C.1-C.3 0.105 0.072 0.049 0.032 0.021 0.013
Equivalent Absorption Length 1SO 15712-1, Eq. 22 17.3 17.8 18.6 19.8 21.5 24.1

In situ Sound Transmission Loss F2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
In situ Sound Transmission Loss f2 1SO 15712-1, Eq. 19 40 42 48 53 61 65 53
Velocity Level Difference

Path Ff_2 Dz fasitu 1S0 15712-1, Eq. 21 14.5 14.6 14.8 15.1 15.4 15.9

Path Fd_2 Dy radsitu 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Path Df_2 Dyp f2situ 1S0 15712-1, Eq. 21 12.6 12.7 12.8 13.1 13.4 13.8

Other Side

Flanking Transmission Loss

Flanking TL for Path Ff_2 TLp2.f2 1SO 15712-1, Eq. 25b 58 60 66 71 79 84 71
Flanking TL for Path Fd_2 TLpag 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking TL for Path Df_2 TLpf2 1SO 15712-1, Eq. 25b 56 59 66 73 81 88 70
Flanking STC for Junction 2 52 54 61 68 76 81 65
Other Side

Junction 3 - T-Junction between the 150 mm Concrete Floor and the Concrete Masonry Fagade Wall

The input data for Junction 3 is the same as that for Junction 2. But, the different junction length changes the flanking TL.

Flanking TL for Path Ff_3 Lpsfs 1SO 15712-1, Eq. 25a 57 59 65 70 78 83 70
Flanking TL for Path Fd_3 TLr3a 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking TL for Path Df_3 TLp.ts 1SO 15712-1, Eq. 25a 56 58 65 73 81 87 69
Flanking STC for Junction 3 51 54 60 67 75 81 65
Junction 4 - T-Junction between the 150 mm Concrete Floor and the Steel Stud Corridor Wall

Velocity Level Difference

Path Ff_4 Dv,F4,f4,situ 1SO 15712-1, Eq. 21 38.0 37.0 36.0 35.0 34.0 33.0

Path Fd_4 i 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Path Df_4 Dv,D,f4,situ 1SO 15712-1, Eq. 21 24.6 25.6 26.6 27.7 28.8 30.0

Flanking Transmission Loss

Flanking TL for Path Ff_4 TLpyrfa 1SO 15712-1, Eq. 25b 78 90 90 90 90 90 90
Flanking TL for Path Fd_4 TLrag 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking TL for Path Df 4 TLp,fa 1SO 15712-1, Eq. 25b 67 78 89 90 90 90 87
Flanking STC for Junction 4 64 75 85 85 85 85 83
ASTC due to Direct plus Flanking Trar 43 45 53 61 69 75 56
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4. Conclusions

The report presented twenty-two examples of the calculation of ASTC ratings for typical high-
rise constructions using 15.9 mm SilentFX® QuickCut gypsum board attached to lightweight
steel stud walls. All of the constructions in the examples meet or exceed the acoustic
requirements of the 2015 National Building Code Canada.
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Footnotes

1.

For the concrete block walls in these examples, the value of 238 kg/m? is the measured
mass per unit area for the tested wall specimen including mortar. Normal weight concrete
block masonry units conform to CSA A165.1 and have a concrete mass density of not less
than 2000 kg/m3. 190 mm hollow core units are not less than 53% solid, and 140 mm hollow
core units are not less than 73% solid, each giving a minimum wall mass per area over 200
kg/m2. Additional information on material properties and sound transmission for other
concrete block wall assemblies are given in the National Research Council Canada
Research Report RR-334: Apparent Sound Insulation in Concrete Block Buildings [4].
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