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Summary

This report presents the results of an extensive series of direct sound insulation tests of cold-
formed steel-framed walls and floors.

The direct airborne sound insulation of 30 walls with cold-formed steel framing was measured in
accordance with ASTM E90-09. The walls had steel studs with a depth of 92 mm (3-5/8”) or
152 mm (6”), and with a steel thickness of 1.09 mm (0.043”) or 1.37 mm (0.054”). Other
parameters that were investigated included the number of layers and thickness of gypsum
board, the cavity insulation, the stud spacing, and the use of resilient channels. The test results
for some non-standard wall configurations that were tested for research purposes (e.g. for walls
with gypsum board on one side only) are also included in this report.

The direct airborne and impact sound insulation of 17 floors with cold-formed steel framing was
measured in accordance with ASTM E90-09 and ASTM E492-09, respectively. The floors had
steel joists with a depth of 254 mm (10”) or 317 mm (12.5”), and with a steel thickness of
1.37 mm (0.054”). The top surface of the floor/ceiling assemblies was composed of a corrugated
steel deck with poured gypsum concrete, while the bottom surface was composed of a gypsum
board ceiling on resilient channels. The influence of the joist depth and the number of layers and
thickness of the ceiling gypsum board was investigated, as well as the influence of several floor
coverings (e.g. laminate or carpet).

The report presents the detailed specimen descriptions and specimen properties and the results
from the standardized tests according to ASTM E90-09 and ASTM E492-09. Brief analyses of
the parameters affecting the sound insulation of the steel-framed assemblies are provided.

The tests presented in this report were part of a large research study that also included an
investigation into the flanking sound transmission in cold-formed steel-framed buildings. The
results of that study are described in the NRC Research Report RR-337, “Apparent Sound
Insulation in Cold-Formed Steel-Framed Buildings” [1]. The NRC Research Report RR-337 also
includes some of the airborne sound insulation results presented here, albeit without listing the
detailed specimen descriptions and specimen properties that are provided in this report.
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1. Sound Insulation of CFS-Framed Walls

The sound insulation properties of 30 cold-formed steel-framed wall assemblies for mid-rise
construction were measured in the NRC Construction Wall Sound Transmission Facility, in
accordance with the requirements of ASTM E90-09 [2]. The facility and the test method are
described in Appendix A.

The first wall that was tested was chosen as reference assembly. It was constructed from
152 mm (6”) deep cold-formed steel studs spaced 406 mm (16”) on centres, with resilient
channels on one side spaced 406 mm (16”) on centres and 152 mm (6”) thick glass fibre batts in
the wall cavity. The sheathing consisted of one layer of 15.9 mm (5/8”) gypsum board type X on
each side. The reference assembly achieved a Sound Transmission Class (STC) rating of 49.

Based on the reference assembly described above, a parametric study was conducted to
investigate the importance of various wall members. The following parameters were examined:
the number of layers and thickness of gypsum board, the cavity insulation, the stud spacing and
stud depth, the steel thickness of the studs, and the use of resilient channels. Some further tests
were conducted to investigate the influence of flat strap bracing and bridging channels. The test
results for some non-standard wall configurations that were tested for research purposes (e.g.
for walls with gypsum board on one side only) are also included in this report.

This section is divided into three parts:

Section 1.1 provides a tabulated overview of the wall assemblies that were tested as part of this
study. Table 2 contains short descriptions and drawings of all wall assemblies together with their
measured STC rating and a reference to the page where the detailed test report can be found.

Section 1.2 provides the detailed test reports which list the construction details, material
properties, test conditions, and test results for each specimen.

Section 1.3 provides brief analyses of parameters affecting the sound insulation of cold-formed
steel-framed wall assemblies.

REPORT A1-005007.1 1 NIC-CNRC



1.1 Overview of Tested Wall Assemblies

Table 2 provides an overview of all wall assemblies that were tested as part of this study. Each
row contains the specimen identifier, a sketch and a short code describing the specimen, the
measured Sound Transmission Class (STC) rating of the specimen, and the page number
where the detailed test report can be found.

A coding system is used in the table to avoid long descriptions of the wall constructions. Each
surface layer in a wall is coded as follows:

e An integer representing the number of layers of material; if the number of layers is one,
the leading 1 is omitted

e A sequence of letters to indicate the material in the layer (see Table 1 below)

e A number representing the thickness in mm of each sheet or element in the layer

e Underscores separating the codes for each layer

The coding system is also applied to elements that do not constitute surface layers such as
joists, studs, and resilient metal channels. For such elements, the number following the letters is
the depth of each element (the dimension along the axis perpendicular to the surface of the
assembly) and the number in parentheses following the depth code is the separation between
adjacent elements.

Table 1: Examples of the codes used to identify materials and describe constructions

Code Material

Gxx Gypsum board “xx” mm thick

GFBxx Glass fibre batts “xx” mm thick

SSxx(ss) Cold-formed steel (CFS) studs with nominal depth of “xx” mm, spaced
“ss” mm on centres

RCxx(ss) Resilient metal channels with nominal depth of “xx” mm, spaced “ss” mm
on centres

Note that the coding system is a convenience and actual dimensions may not be exactly as
coded. For example, the nominal 16 mm thick gypsum board would be labelled by the
manufacturer as 5/8” or 15.9 mm thick.

For brevity, not all pertinent parameters are included in the short codes. For example, the
thickness of the steel in the CFS studs is not indicated. This information is given separately in
the specimen descriptions in Section 1.2.
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Table 2: List of Wall Assemblies

Specimen Sketch and Short Code STC | Page
A1-005007-01W % 77777 E [ E o [ SN [ % 49 7
G16_SS152(406) GFB152_RC13(406) G16
A1-005007-02W % [ e [ [ E 7 [ % 58 | 11
2G16_SS152(406) GFB152_RC13(406) 2G16
A1-005007-03W # [ [ pYaYe [ _ [ % 57 | 15
| 2G13_SS152(406) GFB152_RC13(406) 2G13 '
A1-005007-04W % b > E SOOI % 49 | 19
G16_SS152(406) GFB92_RC13(406) G16
A1-005007-05W é : F , . | é 53 | 23
e
2G16_SS152(406) GFB92 RC13(406) G16
A1-005007-06W % E E[EE % 57 | 27
2G16_SS152(406) GFB92_RC13(406) 2G16
A1-005007-07W % ) [ 77777777 - E 77777777777 J: 7777777 E fffffffffffff [ % 42 | 31
G16_SS152(406) RC13(406)_G16
A1-005007-08W % r F F F r % 47 | 35
f : . — 1
2G16_SS152(406) RC13(406) G16
A1-005007-09W % [ [ [ [ E | % 53 | 39
2G16_SS152(406) RC13(406)_2G16
A1-005007-10W % |: [ [ E [ % 48 | 43
G16_SS152(406) RC13(406) 2G16
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Specimen Sketch and Short Code STC | Page
A1-005007-11W % Y [ 7 ik NN v % 42 47
G16_SS152(406) GFB152_G16
A1-005007-12W % B [ ¢ K b % 45 51
G16_SS152(406) GFB152_2G16
A1-005007-13W % B [ ( % ¢ # 48 55
2G16_SS152(406) GFB152_2G16
A1-005007-14W % , ) J ' é 48 59

= = 1
G16_SS152(406) GFB152_RC13(406) G16
A1-005007-15W % NSNS SE S SN I % 54 63
2G16_SS152(406) GFB152 _RC13(406) G16
A1-005007-16W % [ [ E [ [ % 57 67
2G16_SS152(406)_GFB152_RC13(406) _2G16
A1-005007-17W % [ [ [ E [ % 43 71
SS152(406) GFB152_RC13(406) 2G16
sosoorow | YSRZQSPTRLPRLRP LR | 38 | 7
SS152(406) GFB152_RC13(406) G16
A1-005007-19W % [ [ ( ' E [ % 37 79
SS152(406) GFB152_G16
A1-005007-20W % [ OO PO % 50 83
G16_SS152(610) GFB92_RC13(406) G16
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Specimen Sketch and Short Code STC | Page

2G16_SS152(610)_GFB92_RC13(406) G16

A1-005007-21W % e F | F F | é 55 | 87

A1-005007-22W % [ ' ' [ X [: % 59 | 9f

2G16_SS152(610)_GFB92_RC13(406)_2G16

A1-005007-23W % E E S [ b4 % 60 | 95

2G16_SS152(610)_GFB152_RC13(406)_2G16

G16_SS92(406) GFB92 RC13(406) G16

A1-005007-24W 45 99

A1-005007-25W e o D DD P-4
2G16_SS92(406) GFB92 RC13(406) G16

57 107

%
%

2G16_5S92(406)_GFB92_RC13(406)_2G16

;
;
;
:
:

- s , |
A1-005007-27W § Yaval L (7SS % } 38 | 111
G16_SS92(406) GFB92 G16
A1-005007-28W A VaYaYa%aS [ VaVeYa Y%y [ VeV 4# 50 | 115
G16_SS152(406) GFB152 RC13(406) G16
A1-005007-29W . F F | % 54 | 119
e

' 2G16_SS152(406) GFB152 RC13(406) G16

A1-005007-30W %E [ : [ . E 7 E% 58 | 123

2G16_SS152(406)_GFB152_RC13(406)_2G16

REPORT A1-005007.1 5 NIC-CN2C




1.2 Detailed Test Reports

The following pages contain the detailed test reports for the 30 wall assemblies that were tested
as part of this study. Each report presents the detailed specimen descriptions, material
properties, test conditions, and test results.
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Wall assembly 01W: G16_SS152(406)_GFB152_RC13(406)_G16

Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
directly attached to the studs using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
attached to resilient channels using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

REPORT A1-005007.1



Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 310.9

* Element thickness does not contribute to total thickness (i.e. in cavity)

REPORT A1-005007.1
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-041
Specimen ID:  A1-005007-01W Date of Test: 15 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.8 19.410 19.5 56.4 to 56.5 Area of test specimen: 8.92 m?
Small 140.7 19.6 10 19.7 55.5 to0 56.0 Mass of test specimen: 310.9 kg
f (H2) TL (dB)
50 18 100 —T—T
63 16 STC 49
80 12
90
100 17
125 27
160 32 S 80 - eqendee "t
200 36 £ s
- .
250 43 = 70 -
315 45 §
400 48 =
500 53 2 60 - - N
oo I j ~ N\
) 3 | a— — -
800 o & 50 - ,//- - K /
1000 59 = y o
1250 60 g //
1600 58 (% 40 4 & ~
49 o K| '/
o MRS
£ 30
3150 49 <
4000 53
5000 56 20 +
Sound Transmission 49 8
Class (STC) 6
10 4 3 4 4
Sum of Deficiencies (dB)
] olojofojofo|o|o0]|0 0
29 0 | L
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 02W: 2G16_SS152(406) GFB152_RC13(406) 2G16

T T e
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side2 .

(8) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

REPORT A1-005007.1
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(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 229.6 506.5

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-042
Specimen ID:  A1-005007-02W Date of Test: 15 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.6 19.71t019.8 54.4 t0 55.2 Area of test specimen: 8.92 m?
Small 140.6 19.810 19.9 55.4 to 56.3 Mass of test specimen: 506.5 kg
f (Hz) TL (dB)
50 17 100 ——
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80 22
90 A
100 30
125 38
160 43 S 80 I PO AL "t
200 45 = £
—1 .
250 50 = 20 |
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800 60 2 o //
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1000 61 = ,9
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2000 55 2 /
2500 55 8 30 |
3150 59 <
4000 63
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Sound Transmission 58 717
Class (STC)
10 4 4
3 3 3
Sum of Deficiencies (dB) 211412 olololololo o
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
7 dB at 2000 Hz and 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 03W: 2G13_SS152(406)_GFB152_RC13(406)_2G13
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Description

Two layers of 12.7 mm (1/2”) gypsum board Firecode C Type X, attached on
each side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with
resilient channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”)
deep glass fibre insulation (R-20) in the cavity.

Side 1

Two layers of 12.7 mm (1/2”) gypsum board Firecode C Type X, installed
vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(6) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

REPORT A1-005007.1
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Two layers of 12.7 mm (1/2”) gypsum board Firecode C Type X, installed
vertically

(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 12.7 89.4 10.0 kg/m?
Gypsum Board 12.7 89.4 10.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 12.4 9.2 Kkg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 12.7 89.4 10.0 kg/m2
Gypsum Board 12.7 89.4 10.0 kg/m?
Total 216.8 472.9

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-043
Specimen ID:  A1-005007-03W Date of Test: 18 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.7 19.9 10 20.0 53.3 to 54.3 Area of test specimen: 8.92 m?
Small 140.6 20.0 to 20.1 59.0 to 59.3 Mass of test specimen: 472.9 kg
f (Hz) TL (dB)
50 17 100 —
63 16 STC 57
80 19
90
100 27
125 36 e®°%00de
s o
160 | 41 S 80 - Ceaeenee e
200 45 £ s
—1 .
250 50 = .
U; 70 T o.
315 o1 @
400 | 54 2 N /
500 57 S 60 - . /,_. ->\_. -7/
0 o* / &/
630 | 59 E /
800 | 59 2 o | o /
1000 61 — v
1250 | 63 g y 74
1600 64 G404 s /
2000 62 o /
2500 55 8 30 |
3150 57 <
4000 62
5000 65 20
Sound Transmission 57
Class (STC) 6
10 + S 4
3
Sum of Deficiencies (dB) 2 o 2|2 ololololololo .
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6 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 04W: G16_SS152(406)_GFB92_RC13(406)_G16
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Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8”") deep
glass fibre insulation (R-12) in the cavity.

Side 1

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-5/8”)
thick glass fibre insulation (R-12), cut in half to accommodate bridging
channel

Side 2

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
attached to resilient channels using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

REPORT A1-005007.1
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 92 * 8.5 10.4 kg/m?3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 307.0

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-044
Specimen ID: A1-005007-04W Date of Test: 19 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.7 20.1 t0 20.1 55.7 to 56.1 Area of test specimen: 8.92 m?
Small 140.7 20.11020.2 57.7 to 58.4 Mass of test specimen: 307.0 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 05W: 2G16_SS152(406)_GFB92_RC13(406)_G16
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Description

Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and one layer
of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels spaced
406 mm (16”) o.c. on the other side, with 92 mm (3-5/8”) deep glass fibre
insulation (R-12) in the cavity.

Side 1

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-5/8”)
thick glass fibre insulation (R-12), cut in half to accommodate bridging
channel

Side 2

(6) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

REPORT A1-005007.1

23 NIC-CNC



e (6) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the

field

e Joints of Side 1 gypsum boards staggered by at least one stud spacing

from joints of Side 2 gypsum boards

e Gaps along the joints and the perimeter of gypsum boards caulked and

taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 Kkg/piece
Glass Fibre Insulation 92 -~ 8.5 10.4 kg/m3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 213.7 404.8

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-045
Specimen ID: A1-005007-05W Date of Test: 27 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.7 20.31020.3 64.7 t0 65.0 Area of test specimen: 8.92 m?
Small 140.6 19.81t0 19.9 64.4 to 64.9 Mass of test specimen: 404.8 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 06W: 2G16_SS152(406)_GFB92_RC13(406)_2G16
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Description

Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8”) deep
glass fibre insulation (R-12) in the cavity.

Side 1

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-5/8")
thick glass fibre insulation (R-12), cut in half to accommodate bridging
channel

Side 2

(8) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
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(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 * 1.9 0.5 kg/m
Angle Bracket 1 7 10.8 1.1 kg/piece
Glass Fibre Insulation 92 * 8.5 10.4 kg/m3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 229.6 502.6

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-046
Specimen ID:  A1-005007-06W Date of Test: 28 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.6 20.210 20.3 62.7 to 64.1 Area of test specimen: 8.92 m?
Small 140.6 20.1 to 20.1 64.0 to 64.4 Mass of test specimen: 502.6 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 07W: G16_SS152(406)_RC13(406)_G16

D— @

Description One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c.

Side 1 °

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

Side 2 °

(3) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(4) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
attached to the resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 = 1.9 0.5 kg/m
Angle Bracket 1 7 10.8 1.1 kg/piece
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 298.5

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-047
Specimen ID:  A1-005007-07W Date of Test: 29 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.8 20.11020.2 59.4 0 60.0 Area of test specimen: 8.92 m?
Small 140.7 19.9 10 20.0 59.5 to 59.8 Mass of test specimen: 298.5 kg
f (H2) TL (dB)
50 16 100 —
63 13 STC 42
80 9
100 14 %0
125 21
160 23 T 80 | e
200 | 29 £
—1 K]
250 35 ~ 20 |
315 37 g
400 39 _Cl ol
500 43 S 60 -
630 | 48 e
50 @ . o~ /
800 § 50 | _~ \ /
1000 | 51 = /| —_ A [—-
1250 | 53 2 S K /
1600 | 52 3401 & , "%
2000 44 GEJ K /
2500 | 39 8 30 | e
3150 | 45 z Pd /
4000 | 50 V4
5000 54 20 A /
Sound Transmission 42 7
Class (STC) 6
10 - 5
— 3
Sum of Deficiencies (dB) 1 2 2 1
0 o|jo|0(0f0|0 0
27 0 | IEIMI I
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
7 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 08W: 2G16_SS152(406)_RC13(406)_G16

(4r—" (5}

Description Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and one layer
of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels spaced
406 mm (16”) o.c. on the other side.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

Side2 .

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
attached to the resilient channels using 32 mm (1-1/4") screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
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from joints of Side 2 gypsum boards
e Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 - 10.8 1.1 kg/piece
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 213.7 396.3

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-048
Specimen ID:  A1-005007-08W Date of Test: 29 August 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.7 20.110 20.2 60.3 to 60.4 Area of test specimen: 8.92 m?
Small 140.6 20.0 to 20.2 60.6 t0 61.0 Mass of test specimen: 396.3 kg
f (Hz) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 09W: 2G16_SS152(406)_RC13(406)_2G16

—~ FANPR N e
(4—" (5}— (8)

Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

Side 2 °

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(5) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(6) Face layer attached to base layer and resilient channels using 41 mm
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(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

e Screws from base layer to face layer offset by 152 mm (6”)

e Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

e Joints of face layer staggered by at least one stud spacing from joints of
base layer

e Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m2
Gypsum Board 15.9 97.8 11.0 kg/m2
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1~ 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m2
Total 229.6 494 .1

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-049
Specimen ID: A1-005007-09W Date of Test: 02 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.6 20.6 10 20.8 75.5t0 77.1 Area of test specimen: 8.92 m?
Small 140.6 20.6 t0 20.6 66.9 t0 69.5 Mass of test specimen: 494.1 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 10W: G16_SS152(406)_RC13(406)_2G16

3 — (4}~ \(5)

Description One layer of 15.9 mm (5/8”) gypsum board Type X, directly attached on one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and two
layers of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels
spaced 406 mm (16”) o.c. on the other side.

Side 1 °

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

Side2 .

(3) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(4) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(5) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
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base layer

e Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 213.7 396.3

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-050
Specimen ID: A1-005007-10W Date of Test: 03 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.6 20.5t0 20.6 68.9 t0 69.6 Area of test specimen: 8.92 m?
Small 140.7 20.7 10 20.8 66.3 t0 67.0 Mass of test specimen: 396.3 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 11W: G16_SS152(406) GFB152_G16

)
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Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with 152 mm (6”)
deep glass fibre insulation (R-20) in the cavity.

Side 1

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(4) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4") screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 = 1.9 0.5 kg/m
Angle Bracket 1 7 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 184.8 305.3

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-051
Specimen ID:  A1-005007-11W Date of Test: 03 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 20.6 t0 20.8 64.1 to 65.1 Area of test specimen: 8.92 m?
Small 140.7 20.7 10 20.8 65.1t0 65.6 Mass of test specimen: 305.3 kg
f (Hz) TL (dB)
50 19 100 —_—
63 18 STC 42
80 12
100 13 %0
125 19
160 | 27 3 80 | deedee!
200 | 32 £ )
250 | 38 =
315 36 g 70
400 40 =
500 43 S 60 -
630 | 47 2
800 47 2 .’ N
oo | 5 & 50 // \_ .| .,//
1250 | 58 2 /C P \ Y,
1600 | 50 340 v 4 N\~
2000 | 44 0 : //\/
2500 39 8 30 | /
3150 42 =z /7
4000 47
5000 52 20 /
Sound Transmission 42 \J 7 7
Class (STC)
10 A 4
Sum of Deficiencies (dB) 2 2 1 2
55 0 | | J 0|0 I_J o/jo|j0|0f0fO I_ 0
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
7 dB at 125 Hz and 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.

REPORT A1-005007.1 49 NIC-CN2C



REPORT A1-005007.1

This page was intentionally left blank.

50

NC-CNRC



Wall assembly 12W: G16_SS152(406)_GFB152_2G16
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Description One layer of 15.9 mm (5/8”) gypsum board Type X, directly attached on one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and two
layers of 15.9 mm (5/8”) gypsum board Type X, directly attached on the other
side, with 152 mm (6”) deep glass fibre insulation (R-20) in the cavity.

Side 1 °

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(4) Base layer directly attached to the studs using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(5) Face layer attached to base layer and studs using 41 mm (1-5/8")
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
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base layer

e Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/md
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 200.7 403.1

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-052
Specimen ID:  A1-005007-12W Date of Test: 05 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.7 20.7 t0 20.8 70.6 10 71.0 Area of test specimen: 8.92 m?
Small 140.7 20.8t0 20.9 65.2 to 66.1 Mass of test specimen: 403.1 kg
f (H2) TL (dB)
50 23 100 —
63 20 STC 45
80 15
100 16 %
125 21
160 | 30 3 80 o
200 37 =
250 | 41 = o |
315 38 §
400 42 =
500 45 2 60 - -
630 | 49 e A /
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© 50 ] 0.. J a— = —
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1600 | 54 3407 9\,
2000 47 © g
2500 | 44 g 30 1 /
3150 46 =z
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5000 57 20 A
Sound Transmission 45 8
Class (STC)
10 - 5
— 3 3
Sum of Deficiencies (dB) 2 2 2 l
0|0 o/o|0(0f0|O 0
25 0 | | J lj I_
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8dBat 125 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with 152 mm (6”)
deep glass fibre insulation (R-20) in the cavity.

Side 1 .

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically

(5) Base layer directly attached to the studs using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(6) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
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and in the field

e Screws from base layer to face layer offset by 152 mm (6”)

e Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

e Joints of face layer staggered by at least one stud spacing from joints of
base layer

e Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/md
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 216.6 500.9

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-053
Specimen ID: A1-005007-13W Date of Test: 05 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.7 20.8 10 20.8 71.61072.6 Area of test specimen: 8.92 m?
Small 140.6 21.0to 21.1 70.7 t0 73.4 Mass of test specimen: 500.9 kg
f (Hz) TL (dB)
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Sound Transmission 48 8
Class (STC)
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Sum of Deficiencies (dB) 2 ll 1 2 l 1
0|0 o(ojofo|o0 0
26 0 | | J J I_
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8dBat 125 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 14W: G16_SS152(406)_GFB152_RC13(406)_G16
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Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
directly attached to the studs using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to test
frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
attached to resilient channels using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 = 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/md
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 310.9

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-055
Specimen ID:  A1-005007-14W Date of Test: 10 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 20.5 10 20.6 67.210 67.3 Area of test specimen: 8.92 m?
Small 1405 20.81020.9 63.8 0 64.3 Mass of test specimen: 310.9 kg
f (H2) TL (dB)
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Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 15W: 2G16_SS152(406) GFB152_RC13(406)_G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and one
layer of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels
spaced 406 mm (16”) o.c. on the other side, with 92 mm (3-5/8”) deep glass
fibre insulation (R-12) in the cavity.

Side 1 o

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/87)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11
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e (6) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the

field

e Joints of Side 1 gypsum boards staggered by at least one stud spacing

from joints of Side 2 gypsum boards

e Gaps along the joints and the perimeter of gypsum boards caulked and

taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m2
Gypsum Board 15.9 97.8 11.0 kg/m2
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 Kkg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 = 1.9 0.5 kg/m
Angle Bracket 1 = 10.8 1.1 Kkg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m2
Total 213.7 408.7

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-056
Specimen ID: A1-005007-15W Date of Test: 11 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 20.4 10 20.6 69.9t0 72.5 Area of test specimen: 8.92 m?
Small 140.3 21.0t021.0 73.41t075.5 Mass of test specimen: 408.7 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 16W: 2G16_SS152(406)_GFB152_RC13(406)_2G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side
of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(8) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
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(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
the field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one
stud spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m2
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 Kkg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 = 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/md
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m2
Gypsum Board 15.9 97.8 11.0 kg/m2
Total 229.6 506.5
* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-059
Specimen ID: A1-005007-16W Date of Test: 12 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 19.910 19.9 43.6t0 44.2 Area of test specimen: 8.92 m?
Small 140.3 20.7 t0 20.8 65.9 t0 66.9 Mass of test specimen: 506.5 kg
f (H2) TL (dB)
50 17 100 —
63| 18 STC 57
80 22
100 28 %
125 37
160 43 2 80 - e
200 | 45 =
—1 K]
250 52 = e
315 53 g 70 A =1 P
400 54 3 ......-.’ //\\ /
[ 0
500 55 g 60 . A’ a— (—7—
2 o° - 7
630 | 57 £ P N/
800 | 60 2 o o 7
1000 63 =
= - 4
1250 67 < & /7
1600 65 g 404 ¢
2000 57 Qo /
55 o)
2500 _-é 30 |
3150 59 <
4000 65
5000 68 20 +
Sound Transmission 57
Class (STC) 6
10 4 4
Sum of Deficiencies (dB) 1 2 2|2 1 l 2
00 0/0|0]|0 0
24 o L1 | i Bl
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
6 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 17W: SS152(406) GFB152_RC13(406) 2G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on one side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass fibre
insulation (R-20) in the cavity. No gypsum board attached on the other side.

Side 1 No sheathing on Side 1.

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(1) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(2) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(3) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(4) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
the field

(5) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (127) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 310.9

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-060
Specimen ID:  A1-005007-17W Date of Test: 12 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 19.9 10 20.0 42310427 Area of test specimen: 8.92 m?
Small 140.3 20.11020.2 427 t0 49.7 Mass of test specimen: 310.9 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 18W: SS152(406) GFB152 _RC13(406)_G16
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Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on one side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass fibre
insulation (R-20) in the cavity. No gypsum board attached on the other side.

Side 1

No sheathing on Side 1.

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(1) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(2) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(8) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(4) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

REPORT A1-005007.1

75 NIC-CNC



Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 ~* 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 = 10.8 1.1 kg/piece
Glass Fibre Insulation 152 ~* 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 181.9 213.1

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-061
Specimen ID: A1-005007-18W Date of Test: 17 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 19.51t0 19.6 47.71048.7 Area of test specimen: 8.92 m?
Small 140.3 19.410 19.5 48.51t0 49.0 Mass of test specimen: 213.1 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 19W: SS152(406) GFB152_G16
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Description One layer of 15.9 mm (5/8”) gypsum board Type X, attached on one side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and 152 mm (6”)
deep glass fibre insulation (R-20) in the cavity. No gypsum board attached
on the other side.

Side 1 No sheathing on Side 1.

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(1) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(2) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2

(3) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 ~* 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 = 10.8 1.1 kg/piece
Glass Fibre Insulation 152 ~* 12.4 9.2 kg/ms3
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 168.9 207.5

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-062
Specimen ID: A1-005007-19W Date of Test: 18 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 19.410 19.5 35.41035.5 Area of test specimen: 8.92 m?
Small 140.3 19.21019.3 37.210 39.6 Mass of test specimen: 207.5 kg
f (Hz) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 20W: G16_SS152(610)_GFB92_RC13(406)_G16
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Description One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 610 mm (24”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8") deep
glass fibre insulation (R-12) in the cavity.

Side 1 .

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & o
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054") attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054”)
spaced 610 mm (24”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 610 mm (24”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side 2

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

* Element thickness does not contribute to total thickness (i.e. in cavity)
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Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 7.6 1.1 kg/piece
Glass Fibre Insulation 92 * 7.2 8.8 kg/md
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 302.5
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-063
Specimen ID: A1-005007-20W Date of Test: 22 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.0 19.51t0 19.6 42510 42.9 Area of test specimen: 8.92 m?
Small 140.6 18.9t0 19.1 45.910 46.5 Mass of test specimen: 302.5 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 21W: 2G16_SS152(610)_GFB92_RC13(406)_G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 152 mm (6”) deep steel studs spaced 610 mm (24”) o.c., and one
layer of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels
spaced 406 mm (16”) o.c. on the other side, with 92 mm (3-5/8”) deep glass
fibre insulation (R-12) in the cavity.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & .
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054") attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 610 mm (24”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 610 mm (24”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(6) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
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and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 - 1.9 0.5 kg/m
Angle Bracket 1 = 7.6 1.1 Kkg/piece
Glass Fibre Insulation 92 * 7.2 8.8 kg/md
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 213.7 400.3

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-064
Specimen ID:  A1-005007-21W Date of Test: 25 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.0 19.8 10 19.9 57.5t0 58.3 Area of test specimen: 8.92 m?
Small 140.6 19.21019.3 59.9 to 60.4 Mass of test specimen: 400.3 kg
f (Hz) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 22W: 2G16_SS152(610) GFB92_ RC13(406) 2G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side
of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8”) deep
glass fibre insulation (R-12) in the cavity.

Side 1 o

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/87)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & .
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054") attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 610 mm (24”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 610 mm (24”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side 2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
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(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
the field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1~ 7.6 1.1 kg/piece
Glass Fibre Insulation 92 * 7.2 8.8 kg/md
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 229.6 498.1

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-065
Specimen ID:  A1-005007-22W Date of Test: 26 September 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 254.0 20.1 10 20.2 62.7 to 63.1 Area of test specimen: 8.92 m?
Small 140.4 19.21019.3 65.0 t0 66.9 Mass of test specimen: 498.1 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 23W: 2G16_SS152(610)_GFB152_RC13(406)_2G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side
of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1 o

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/87)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & .
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054") attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 610 mm (24”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 610 mm (24”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(6) Base layer attached to resilient channels using 32 mm (1-1/4") screws
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(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
the field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 65.0 2.7 kg/m
Steel Tracks 152 * 16.6 2.3 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1~ 7.6 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 229.6 503.3
* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-066
Specimen ID:  A1-005007-23W Date of Test: 08 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 254.0 19.4 10 19.4 48.3 10 49.6 Area of test specimen: 8.92 m?
Small 140.4 19.4t0 19.4 53.7 t0 53.9 Mass of test specimen: 503.3 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 24W: G16_SS92(406)_GFB92_RC13(406)_G16
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Description One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
92 mm (3-5/8”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8”) deep
glass fibre insulation (R-12) in the cavity.

Side 1 e (1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
directly attached to the studs using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

e Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

e Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & e Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
Cavity test frame using four 19 mm (3/4”) screws (#10 wafer head)
Insulation  « (2) 92 mm (3-5/8”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)
¢ One through-the-knockout bridging channel, attached to each stud
o Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)
e (3) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side 2

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)

screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed

according to ASTM C754-11

e (5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
attached to resilient channels using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

e Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

e Gaps along the joints and the perimeter of gypsum boards caulked and

taped with aluminum tape
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Specimen Properties

* Element thickness does not contribute to total thickness (i.e. in cavity)
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Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 92 50.2 2.1 kg/m
Steel Tracks 92 -~ 12.6 1.7 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 5.0 0.5 kg/piece
Glass Fibre Insulation 92 * 8.5 10.4 kg/m?3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 137.8 282.4
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-067
Specimen ID: A1-005007-24W Date of Test: 09 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 19.2 10 19.3 40.2 10 40.5 Area of test specimen: 8.92 m?
Small 1411 19.3t0 19.4 44.0 t0 44.6 Mass of test specimen: 282.4 kg
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 25W: 2G16_SS92(406)_GFB92_RC13(406)_G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 92 mm (3-5/8") deep steel studs spaced 406 mm (16”) o.c., and one
layer of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels
spaced 406 mm (16”) o.c. on the other side, with 92 mm (3-5/8") deep glass
fibre insulation (R-12) in the cavity.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(1) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(2) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 92 mm (3-5/8”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud
Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side 2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(6) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and attached to resilient channels using 32 mm (1-1/4”) screws (#6
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scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the

field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards
Gaps along the joints and the perimeter of gypsum boards caulked and

taped with aluminum ta

pe

Specimen Properties

* Element thickness does not contribute to total thickness (i.e. in cavity)
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Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 92 50.2 2.1 kg/m
Steel Tracks 92 * 12.6 1.7 kg/m
C Channel Bridging 1 7 1.9 0.5 kg/m
Angle Bracket 1 5.0 0.5 kg/piece
Glass Fibre Insulation 92 * 8.5 10.4 kg/m3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 153.7 380.2
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-068
Specimen ID:  A1-005007-25W Date of Test: 14 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 22.0 to 22.1 56.4 to 56.7 Area of test specimen: 8.92 m?
Small 141.1 19.21t0 19.4 64.5 t0 65.9 Mass of test specimen: 380.2 kg
f (Hz) TL (dB)
50 22 100 —
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100 18 901
125 28
160 | 34 S 80 - deedee!
200 | 39 £
1 o
250 | 45 o
315 50 g
400 52 3 p
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630 | 55 £ // - -\ —/
. — 7
800 57 g o | o P N\
1000 62 = 7
1250 | 64 2 /
1600 | 63 3 40 { 47
wn . /
2000 | 55 o /] /
51 o)
2500 8 30 |
3150 54 =z
4000 60
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Sound Transmission 52 8
Class (STC)
10 - S 5
Sum of Deficiencies (dB) 3 1 2
] olo/ojo|ofo/o|o]|0O 0
24 0 L | ._
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8dBat 125 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 26W: 2G16_SS92(406)_GFB92_RC13(406)_2G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side
of 92 mm (3-5/8”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 92 mm (3-5/8”) deep
glass fibre insulation (R-12) in the cavity.

Side 1 o

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/87)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & .
Cavity
Insulation .

Base track and top track (steel thickness: 1.37 mm/0.054") attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 92 mm (3-5/8”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud
Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
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the field

e (7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”") screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

e Screws from base layer to face layer offset by 152 mm (6”)

¢ Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

e Joints of face layer staggered by at least one stud spacing from joints of
base layer

e Gaps along the joints and the perimeter of face layer gypsum boards

caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 92 50.2 2.1 kg/m
Steel Tracks 922 12.6 1.7 kg/m
C Channel Bridging 1 7 1.9 0.5 kg/m
Angle Bracket 1 7 5.0 0.5 kg/piece
Glass Fibre Insulation 92 8.5 10.4 kg/m3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 169.6 478.0
* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-069
Specimen ID:  A1-005007-26W Date of Test: 17 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 20.4 t0 20.4 58.8 to 59.4 Area of test specimen: 8.92 m?
Small 141.1 19.910 19.9 57.7t057.9 Mass of test specimen: 478.0 kg
f (H2) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 27W: G16_SS92(406) GFB92_G16
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Description

One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
92 mm (3-5/8”) deep steel studs spaced 406 mm (16”) o.c., with 92 mm (3-
5/8”) deep glass fibre insulation (R-12) in the cavity.

Side 1

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing &
Cavity
Insulation

Base track and top track (steel thickness: 1.37 mm/0.054”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 92 mm (3-5/8”) deep steel C-studs (steel thickness: 1.37 mm/0.054")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud
Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 92 mm (3-
5/8”) thick glass fibre insulation (R-12), cut in half to accommodate
bridging channel

Side 2

(4) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
and directly attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

* Element thickness does not contribute to total thickness (i.e. in cavity)
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Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 92 50.2 2.1 kg/m
Steel Tracks 922 12.6 1.7 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 7 5.0 0.5 kg/piece
Glass Fibre Insulation 92 -~ 8.5 10.4 kg/m?3
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 124.8 276.8
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-073
Specimen ID: A1-005007-27W Date of Test: 23 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 256.1 19.3t0 19.4 38.6t0 38.8 Area of test specimen: 8.92 m?
Small 141.1 19.41019.5 49.7 10 49.9 Mass of test specimen: 276.8 kg
f (Hz) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 28W: G16_SS152(406)_GFB152_RC13(406)_G16

Description One layer of 15.9 mm (5/8”) gypsum board Type X, attached on each side of
152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1 o

(1) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
directly attached to the studs using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.09 mm/0.043”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(2) 152 mm (6”) deep steel C-studs (steel thickness: 1.09 mm/0.043")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(3) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side2 .

(4) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(5) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically,
attached to resilient channels using 32 mm (1-1/4”) screws (#6 scavenger
head) spaced 305 mm (12”) o.c. at the perimeter and in the field

Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape
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Specimen Properties

* Element thickness does not contribute to total thickness (i.e. in cavity)
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Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 50.3 2.1 kg/m
Steel Tracks 152 * 16.8 2.4 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 7 10.8 1.1 kg/piece
Glass Fibre Insulation 152~ 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 197.8 296.4
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSSBI Test ID: TLA-14-074
Specimen ID: A1-005007-28W Date of Test: 28 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 255.9 19.1t0 19.1 44.0t0 44.5 Area of test specimen: 8.92 m?
Small 140.6 19.31t0 19.4 42110 42.5 Mass of test specimen: 296.4 kg
f (Hz) TL (dB)
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For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 29W: 2G16_SS152(406) GFB152

RC13(406)_G16
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Description Two layers of 15.9 mm (5/8”) gypsum board Type X, directly attached to one
side of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., and one
layer of 15.9 mm (5/8”) gypsum board Type X attached to resilient channels
spaced 406 mm (16”) o.c. on the other side and 152 mm (6”) deep glass fibre
insulation (R-20) in the cavity.

Side 1 °

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/8”)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & o
Cavity
Insulation o

Base track and top track (steel thickness: 1.09 mm/0.043”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(8) 152 mm (6”) deep steel C-studs (steel thickness: 1.09 mm/0.043”)
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

(6) One layer of 15.9 mm (5/8”) gypsum board Type X, installed vertically
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and attached to resilient channels using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

e Joints of Side 1 gypsum boards staggered by at least one stud spacing
from joints of Side 2 gypsum boards

¢ Gaps along the joints and the perimeter of gypsum boards caulked and
taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 50.3 2.1 kg/m
Steel Tracks 152 * 16.8 2.4 kg/m
C Channel Bridging 1 1.9 0.5 kg/m
Angle Bracket 1 7 10.8 1.1 Kkg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 213.7 394.2

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-075
Specimen ID:  A1-005007-29W Date of Test: 31 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 253.4 18.9 10 19.0 32.41032.8 Area of test specimen: 8.92 m?
Small 139.0 19.21019.2 38.6 t0 40.4 Mass of test specimen: 394.2 kg
f (H2) TL (dB)
50 18 100 —
63 14 STC 54
80 17
100 24 %0
125 34 e®°%codes
160 36 2 g0 eedeef
200 42 =
—1 K]
250 46 ~ 20 |
315 49 g
400 53 -
57 S 60 - KN S/ \ -
?3)3 59 8 PNk e
60 g ..o‘ — i /
800 § 50 N/
1000 63 =
1600 62 & 40 1 P
2000 | 52 o S /
50 S}
2500 8 a0 /
3150 54 =z
4000 59
5000 61 20 +
Sound Transmission 54 8
Class (STC) 6
10 4|2 4
Sum of Deficiencies (dB) 2 114
o/o0(0|0f0|0]|O 0
31 0 L |mm
Max. Deficiency (dB) 63 125 250 500 1000 2000 4000
8 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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Wall assembly 30W: 2G16_SS152(406) GFB152

RC13(406)_2G16

e .

|~ 2 — 3} - {4 )
J i, s s 1 ; - 5 Fs
e ’ e e :
5 i — - S
A o

4
A

\ /
o N

Description Two layers of 15.9 mm (5/8”) gypsum board Type X, attached on each side
of 152 mm (6”) deep steel studs spaced 406 mm (16”) o.c., with resilient
channels on one side spaced 406 mm (16”) o.c. and 152 mm (6”) deep glass
fibre insulation (R-20) in the cavity.

Side 1 o

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(2) Base layer attached to the studs using 32 mm (1-1/4”) screws (#6
scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in the
field

(1) Face layer attached to base layer and studs using 41 mm (1-5/87)
screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter
and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Framing & .
Cavity
Insulation .

Base track and top track (steel thickness: 1.09 mm/0.043”) attached to
test frame using four 19 mm (3/4”) screws (#10 wafer head)

(3) 152 mm (6”) deep steel C-studs (steel thickness: 1.09 mm/0.043")
spaced 406 mm (16”) o.c., attached to base track and top track using
19 mm (3/4”) screws (#10 pan head)

One through-the-knockout bridging channel, attached to each stud using
140 mm (5-1/2”) bridging clips

Flat-strap steel cross-bracing, attached on Side 1 to each stud using
19 mm (3/4”) screws (#10 pan head)

(4) Cavities between studs filled with 406 mm (16”) wide by 152 mm (6”)
thick glass fibre insulation (R-20), cut in half to accommodate bridging
channel

Side 2 .

(5) 13 mm resilient channels installed horizontally using 19 mm (3/4”)
screws (#10 wafer head), spaced 406 mm (16”) o.c. and installed
according to ASTM C754-11

Two layers of 15.9 mm (5/8”) gypsum board Type X, installed vertically
(6) Base layer attached to resilient channels using 32 mm (1-1/4”) screws
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(#6 scavenger head) spaced 305 mm (12”) o.c. at the perimeter and in
the field

(7) Face layer attached to base layer and resilient channels using 41 mm
(1-5/8”) screws (#6 scavenger head) spaced 305 mm (12”) o.c. at the
perimeter and in the field

Screws from base layer to face layer offset by 152 mm (6”)

Joints of base layer Side 1 gypsum boards staggered by at least one stud
spacing from joints of base layer Side 2 gypsum boards

Joints of face layer staggered by at least one stud spacing from joints of
base layer

Gaps along the joints and the perimeter of face layer gypsum boards
caulked and taped with aluminum tape

Specimen Properties

Actual Mass/length, area or
Element thickness Mass (kg) ’
volume
(mm)
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Flat Strap 1 3.0 0.3 kg/m
Steel Studs 152 50.3 2.1 kg/m
Steel Tracks 152 * 16.8 2.4 kg/m
C Channel Bridging 1 7 1.9 0.5 kg/m
Angle Bracket 1 10.8 1.1 kg/piece
Glass Fibre Insulation 152 * 12.4 9.2 kg/ms3
Resilient Channels 13 5.6 0.2 kg/m
Gypsum Board 15.9 97.8 11.0 kg/m?
Gypsum Board 15.9 97.8 11.0 kg/m?
Total 229.6 492.0

* Element thickness does not contribute to total thickness (i.e. in cavity)
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ASTM E90 Test Results — Airborne Sound Transmission Loss

Client: CSsBI Test ID: TLA-14-076
Specimen ID:  A1-005007-30W Date of Test: 31 October 2014
Room Volume (m?3) Air Temperature (°C) Humidity (%)
Large 253.4 18.9t0 19.1 32.6t032.8 Area of test specimen: 8.92 m?
Small 139.0 19.11019.2 42510 43.0 Mass of test specimen: 492.0 kg
f (H2) TL (dB)
50 16 100 —
63 18 STC 58
80 23
100 31 901
125 39 e®%cede,
160 | 41 S 80 - deedee!
200 | 47 £
1 o
250 52 ~ 20 |
315 53 g L
400 56 - oo // — N | — Vd
500 60 S 60 - = - \ /
n o
630 | 61 £ pd -/
8o | 63 2 . o
S 50 1 /
1000 | 66 = ,/
1250 | 66 E £/
1600 66 3 404
2000 | 56 o /
55 S}
2500 _g 30 |
3150 59 =z
4000 64
5000 67 20 -
Sound Transmission 58 7
Class (STC) 6
10
— 3|4 3
Sum of Deficiencies (dB) 1 111
l 0 o(o|0|0|0]|O0 0
26 0 | | J ._J
63 125 250 500 1000 2000 4000

Max. Deficiency (dB)

7 dB at 2500 Hz Frequency, f, in Hz

For a description of the test specimen and mounting conditions see text pages before. The results in this report apply only to the specific sample
submitted for measurement. No responsibility is assumed for performance of any other specimen. Airborne sound transmission loss
measurements were conducted in accordance with the requirements of ASTM E90-09, “Standard Test Method for Laboratory Measurement
of Airborne Sound Transmission Loss of Building Partitions and Elements.”

In the graph:

The solid line is the measured sound transmission loss for this specimen. The dashed line is the STC contour fitted to the measured values according
to ASTM E413-10. The dotted line (may be above the displayed range) is 10 dB below the flanking limit established for this facility. For any frequency
band where the measured transmission loss is above the dotted line, the reported value is potentially limited by flanking transmission via laboratory
surfaces, and the true value may be higher than that measured. Bars at the bottom of the graph show deficiencies where the measured data are less
than the reference contour as described in the fitting procedure for the STC, defined in ASTM E413-10. The shaded cells in the table and areas in the
graph are outside the STC contour range.

In the table:

Values marked “c” indicate that the measured background level was between 5 dB and 10 dB below the combined receiving room level and
background level. The reported values have been corrected according to the procedure outlined in ASTM E90-09. Values marked “*” indicate that the
measured background level was less than 5 dB below the combined receiving room level and background level, in which case, the corrected values
provide an estimate of the lower limit of airborne sound transmission loss.
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1.3 Analysis of Results for CFS-Framed Walls

The following sections present a brief analysis of some parameters affecting the sound
insulation of wall assemblies with cold-formed steel-framed studs. A more detailed analysis can
be found in [3].

1.3.1 Transmission Loss of Reference Assembly

Wall 01W is used as a reference. The assembly consisted of cold-formed steel studs (steel
thickness: 1.37 mm/0.054”) spaced 406 mm (16”) on centres, with resilient channels on one
side spaced 406 mm (16”) on centres and 152 mm (6”) deep glass fibre batts in the wall cavity.
The sheathing consisted of one layer of 15.9 mm (5/8”) gypsum board type X on each side. The
reference assembly achieved a sound transmission class (STC) rating of 49.

Figure 1 shows the measured transmission loss curve of the reference assembly 01W in the
frequency range between 50 Hz and 5000 Hz. Only the frequency range between 125 Hz and
4000 Hz is used for the calculation of the STC rating, according to the procedure of
ASTM E413 [4].

80 1 | | | | | | | 1 | -
Mass-spring-mass | Coincidence fraaiiancv |
70 resonance
60 l
|

()]
o

Transmission Loss [dB]
N
o

30
10
Wall 01W: STC 49
0 ! ! 1 L ! ! ! ! ! L ! ! ! ! ! L
63 125 250 500 1k 2k 4k

Frequency [HZz]
Figure 1: Transmission loss of reference wall assembly

The transmission loss curve in Figure 1 exhibits the characteristic pattern of double-panel walls.
The mass-spring-mass (gypsum board — air/stud — gypsum board) resonance frequency lies in
the 80 Hz band. The coincidence dip of the 15.9 mm thick gypsum board occurs in the 2500 Hz
band. At the coincidence frequency, the bending wavelength on the gypsum board equals the
wavelength in air, leading to very efficient sound radiation. The reference wall assembly falls
just short of the minimum requirement for partition walls between dwelling units in the 2010
edition of the National Building Code of Canada, STC 50.
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1.3.2 Influence of Sheathing

Adding layers of gypsum board to the reference wall assembly has two effects on the acoustical
performance. Most importantly, increasing the mass per area of the gypsum board panels leads
to a downward shift of the mass-spring-mass resonance frequency, which in turn leads to higher
transmission loss values in the frequency region of interest (125 Hz to 4000 Hz). This is shown
in Figure 2, where the transmission loss curves of three wall assemblies with different numbers
of gypsum board layers are presented. The mass-spring-mass resonance frequency shifts from
the 80 Hz band (Wall 04W with one layer of gypsum board on each side) into the 63 Hz band
(Wall 05W with one layer of gypsum board on one side and two layers on the other side) and
further into the 50 Hz band (Wall 06W with two layers of gypsum board on each side). Each
additional layer of gypsum board increases the STC rating by 4 points. For wall assemblies
without cavity insulation, the improvement in STC is slightly higher, with 5 points per additional
layer (see Figure 4). For wall assemblies without resilient channels, the improvement in STC is
only 3 points per additional layer (Figure 5). For walls with 92 mm studs, the improvement is 6
points per additional layer (Figure 6).
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Wall 04W: G16 on RC side, G16 on other side - STC 49
10 = = =Wall 05W: G16 on RC side, 2G16 on other side - STC 53
Wall 06W: 2G16 on RC side, 2G16 on other side - STC 57
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Figure 2: Influence of the layers of gypsum board on the transmission loss
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The second effect of changing the sheathing affects the transmission loss curve in the region of
the coincidence frequency. The coincidence frequency of a gypsum board wall assembly
depends on the density of the gypsum board (i.e. on thickness and mass per area) and on its
bending stiffness. This is illustrated in Figure 3, where the transmission loss for two walls with
identical framing members (and with resilient channels and cavity insulation) but different types
of gypsum board is shown: Wall 02W had 15.9 mm (5/8”) thick gypsum board panels with a
mass per area of 11.0 kg/m? and Wall 03W had 12.7 mm (1/2”) thick gypsum board panels with
a mass per area of 10.0 kg/m?. The transmission loss of the two walls is very similar, except in
the region of the coincidence frequency. Due to the slightly different mass of the boards, the
mass-spring-mass resonance shifts down a little. Due to the thinner gypsum board, the
coincidence frequency for Wall 03W is higher than the coincidence frequency of Wall 02W. In
this case, the effect on the STC rating is small — Wall 02W has an STC rating of 58 and
Wall 03W has an STC rating of 57. It should be noted that the coincidence frequency of a
gypsum board wall does not depend on the number of layers of gypsum board. Adding a layer
of gypsum board does not yield a coincidence frequency equal to that of a single board with
double the thickness (31.8mm), as might be expected. This is because the two gypsum boards
are only point-connected, and acoustical waves still propagate through them independently. On
the other hand, additional layers of gypsum board may have an effect on the damping of the
board, and therefore on the depth of the coincidence frequency dip. This can be observed in
Figure 2, where the coincidence dip for Wall 04W is much deeper than the coincidence dip for
Wall 06W. Since the STC value can sometimes be limited by this dip (especially due to the 8 dB
rule in ASTM E413), changing the damping of the sheathing can be of benefit in these cases.
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Figure 3: Influence of the type of gypsum board on the coincidence frequency
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