THE CITY OF WINNIPEG

AIRPORT VICINITY ACOUSTIC INSULATION BY-LAW
NO. 6419/94

A By-Law of THE CITY OF WINNIPEG to
establish minimum acoustic insulation
requirements for buildings within the
AIRPORT VICINITY PROTECTION AREA

THE CITY OF WINNIPEG, in Council assembled, enacts as follows:

Section 1. Title

Subsection 1.1. Title This By-Law may be cited as the "AIRPORT VICINITY ACOUSTIC
INSULATION BY-LAW".

Section 2. Application

Subsection 2.1. Scope This By-Law applies to buildings that are allowed to be constructed,
subject to acoustic insulation requirements, within an airport vicinity protection area established by
an AVPA regulation.

Subsection 2.2. Work All work required by this By-Law shall be carried out in accordance with
the Manitoba Building Code, the Winnipeg Building By-Law, and the Winnipeg Electrical By-Law.

Subsection 2.3. Powers The Designated Employee shall be responsible for the administration
and enforcement of this By-Law, and in this regard shall have the same powers as detailed in the
Winnipeg Building By-Law for the Authority Having Jurisdiction.

Subsection 2.4. Definitions Unless otherwise expressly provided or unless the context
requires, words and expressions in this By-Law have the same meaning as the same words and
expressions in the Manitoba Building Code and the Winnipeg Building By-Law.

- Acoustic Insulation Factor means a number that is used as a measure of the reduction in
the level of aircraft noise provided by the assemblies forming the exterior envelope of a
building.

- AVPA regulation means an Airport Vicinity Protection Area regulation under the City of
Winnipeg Act that establishes an airport vicinity protection area.

- Noise contour means the value of the noise exposure forecast or the noise exposure
projection at a building site as determined from an AVPA regulation.
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Section 3. Design

Subsection 3.1. General

3.1.1. Design In the application of Tables 3.1.A. to 3.1.E., the number components forming the
exterior portion of a room or space envelope shall be the total of all the types of exterior elements
or assemblies that form the room or space including windows, doors, etc. The component area
shall be the combined area of those elements or assemblies.

3.1.2. Acoustic Insulation Factor

(1)

The building shall be designed and constructed so that the acoustic insulation factor for
each component of the exterior envelope of every room or space used for sleeping in

(a) Institutional occupancies, and
(b) residential occupancies

shall not be less than the value derived from Table 3.1.A.

(2)

The building shall be designed and constructed so that the acoustic insulation factor for
each component of the exterior envelope of

(a) every living room, dining room, recreational room, and all other rooms of a
similar nature, in residential occupancies, and
(b) every classroom and all other rooms of a similar nature

shall not be less than the value derived from Table 3.1.B.

3)

The building shall be designed and constructed so that the acoustic insulation factor for
each component of the exterior envelope of

(a) every kitchen, bathroom, laundry room, and all other rooms of a similar
nature, in residential occupancies, and

(b) every private office, conference room, meeting room and all other rooms of
a similar nature

shall not be less than the value derived from Table 3.1.C.

)

The building shall be designed and constructed so that the acoustic insulation factor for
each component of the exterior envelope of general office areas, reception areas, and all
other rooms and spaces not included in Sentences (1) to (3) is not less than the value
derived from Table 3.1.D.
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3.1.3. Multiple Factors

(1)

If one or more components of the exterior envelope of a building have an acoustic
Insulation factor that is more than the value required by Sentences 3.1.2.(1) to (4) the
acoustic insulation factor for one or more other components of the exterior envelope of the
building may be less than the value required by Sentences 3.1.2.(1) to (4) if

(a) the algebraic increase in transmitted sound power is not positive, and

(b) Table 3.1.E. is used to redistribute the acoustic insulation factor
requirements for components whose acoustic insulation factor deviates from
the value required by Sentences 3.1.2.(1) to (4).

Subsection 3.2. Ventilation

3.2.1. Mechanical Ventilation

(1)

(2)

In buildings located on a site at which the noise contour value is 25 or more, awelling
units and suites used for residential occupancy shall be ventilated with a mechanical
ventilation system that shall include a fresh air inlet duct that

(a) has a minimum diameter of 150 mm,

(b) is insulated,

(© has a regulating damper that does not conflict with the requirements of
Article 9.33.1.10. of the code, and

(d) conducts outside air to the return duct.

If the noise contour value at a building site is more than 30, the mechanical ventilation
system required by Sentence (1) shall be designed and installed in such a way that an
owner or occupant of a awelling unit, or suite used for residential occupancy need not
make changes to the structure or dimensional changes to the ventilation system in order to
install an air-conditioning system.

Subsection 3.3. Typical Assemblies

3.3.1. Values for Building Components Tables 3.3.A. to 3.3.D. may be used to determine the
acoustic insulation factor for some typical construction materials and assemblies, including
windows, doors, exterior walls and roofs.
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Table 3.1.A.
Forming Part Of Sentence 3.1.2.(1)

Acoustic Insulation Factor For Each Component Of The
Exterior Envelope Of Rooms And Spaces Used For Sleeping

Number Of Noise Contour At Building Site
Components Forming
Exterior Portion
of Room Or
Space Envelope

25126 |27 | 28|29 |30 |31 |32 |33|34 |3 |36 ]| 37| 38 39 40 Over 40

1 25126 |27 | 28|29 |30 |31 |32 |33 (34|33 ]| 37| 38 39 40 43
2 28 129 |30 |31 (32|33 34|35 (36| 37|38 39| 40| 41 42 43 46
3 30 |31 |32 |33 (34|35 (36|37 |3]39 |40 | 41| 42| 43 44 45 48
4 31 (32 (33 (34|35 (36 (3738|3940 (41 (42 |43 | 44 45 46 49
5 32 133343536 |37 (383940 |41 |42 |43 | 44 | 45 46 47 50
6 33 |1 34|35 |36 (3738|3940 |41 |42 |43 | 44 | 45 | 46 47 48 51

Column 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 16 17 18
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Table 3.1.B.

Forming Part Of Sentence 3.1.2.(2)

Of Living Rooms, Dining Rooms, Recreational Rooms, Classrooms, Etc.

Acoustic Insulation Factor For The Exterior Envelope

Number Of
Components Forming
Exterior Portion
Of Room Or
Space Envelope

Noise Contour At Building Site

25 | 26 | 27| 28| 29|30 |31 |32(33[34|35|36|37|38| 39 | 4 | Over40
1 20|21 | 2| 23| 24| 25|26 |27 |28 |29|30|31|32]33] 34 | 35 38
2 23 |24 | 25|26 | 27| 28|29 |30 |31 [32]33|34|3|36]| 37 | 38 41
3 25 | 26 | 27 | 28| 29|30 |31 |32(33[34|35]|36]|37|38| 39 | 40 43
4 26 | 27 | 28|29 (30|31 |32|33[34[35|36|37|38|39| 40 | 41 44
5 27 | 28 | 29 |30 | 3132|3334 |35[36 (3738|394 4 | 4 45
6 28 |29 |30 |31 (3233 |34|35[36[37|38|39|4 |41 42 | 43 46
Column 1 2 3| 4|56 |7 |8 |9 |1w|11]|12{13|14]|15] 16 | 17 18
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Table 3.1.C.
Forming Part Of Sentence 3.1.2.(3)

Acoustic Insulation Factor For The Exterior Envelope
Of Kitchens, Bathrooms, Laundry Rooms, Etc., Private Offices, Conference Rooms, Meeting Rooms, Etc.

Number Of Noise Contour At Building Site
Components Forming
Exterior Portion
Of Room Or
Space Envelope

25126 |27 | 28|29 |30 |31 |32 |33|34 |3 |36 ]| 37| 38 39 40 Over 40

1 15116 |17 |18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 29 30 33
2 18 (19| 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 [ 30 | 31 32 33 36
3 20 | 21 | 22 | 23 | 24| 25| 26 | 27 | 28| 29 | 30 | 31 | 32 | 33 34 35 38
4 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 35 36 39
5 22 | 23 | 24| 25| 26| 27 (28129 |30 | 31|32 33|34 35 36 37 40
6 23 124 | 25| 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 [ 34 | 35 | 36 37 38 41

Column 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 16 17 18
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Table 3.1.D.

Forming Part Of Sentence 3.1.2.(4)

Acoustic Insulation Factor For The Exterior Envelope

Of General Offices, Reception Areas And Other Rooms And Spaces Not Included Under Tables 3.1.A. TO 3.1.C.

Number Of Noise Contour At Building Site
Components Forming
Exterior Portion
Of Room Or
Space Envelope
25 | 26 | 27 | 28 [ 29 [ 30 | 31 | 32 | 33 | 34 | 35|36 | 37| 38 39 40 Over 40
1 10 (11|12 |13 | 14| 15|16 |17 ([ 18 | 19 | 20 | 21 | 22 | 23 24 25 28
2 13114 | 1516 |17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 27 28 31
3 15(16 | 17 | 18 | 19 | 20 | 21 [ 22 [ 23 | 24 | 25 | 26 | 27 | 28 29 30 33
4 16 (17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 | 25 | 26 | 27 | 28 | 29 30 31 34
5 17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 [ 25 | 26 | 27 | 28 | 29 | 30 31 32 35
6 18 (19| 20|21 | 22| 23 | 24|25 (26|27 | 28|29 | 30| 31 32 33 36
Column 1 2 3 4 5 6 7 8 9 10 | 11 | 12 ( 13 | 14 | 15 16 17 18
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Table 3.1.E
Forming Part Of Sentence 3.1.3.(1)

Redistribution of Acoustic Insulation Factors

Component Acoustic Insulation Factor Total Number of Components
From Tables 3.3.A. To 3.3.D.
Minus Acoustic Insulation Factor
Derived From Tables 3.1.A. To 3.1.D.
2 3 4 5 6
Percentage Change In Total
Transmitted Sound Power

10 or More -45 -30 -22 -18 -15

9 -44 -29 -22 -18 -15

8 -42 -28 -21 -17 -14

7 -40 -27 -20 -16 -13

6 -37 -25 -19 -15 -12

5 -34 -23 -17 -14 -10

4 -30 -20 -15 -12 -11

3 -25 -17 -12 -10 -8

2 -18 -12 -9 -7 -6

1 -10 -7 -5 -4 -3

0 0 0 0 0 0

-1 13 9 6 5 4

-2 29 20 15 12 10

-3 50 33 25 20 17

-4 76 50 38 30 25

-5 108 72 54 43 36

Column 1 2 3 4 5 6
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Table 3.3.A.
Forming Part Of Article 3.3.1.

Acoustic Insulation Factor For Various Types Of Window Glazing

Single Interpane Spacing, mm
Acoustic Insulation Factor Glazing
Thickness,
mm
Double Glazing Triple Glazing
Window Area As A Percentage Of Total 2mm 3mm 4mm 3mm 6mm | 3mm, 3mm,
Floor Area Of Room Or Space and and and and and 3mm 3mm
4568101316 202532405063 80 2mm 3mm 4mm 6mm 6mm and And
Glass glass glass glass glass 3mm 6 mm
glass Glass
3534 33 32 313029 28 27 26 25 24 23 22 2 6
36 3534 33 32 31 30 29 28 27 26 25 24 23 13
37 36 3534 33 32 31 30 29 28 27 26 25 24 3 15 6
38 37 36 35 34 33 32 31 30 29 28 27 26 25 4, 6 18 13 6
3938 37 36 3534 33 32 31 30 29 28 27 26 22 16 13 6 6 6,6
40 39 38 37 36 35 34 33 32 31 30 29 28 27 9 28 20 16 13 13 6, 10 6, 6
4140 39 38 37 36 35 34 33 32 31 3029 28 35 25 20 16 16 6, 15 6, 10
42 41403938 37 36 3534 3332313029 12 42 32 25 20 20 6, 20 6, 15
4342414039383736353433323130 50 40 32 25 24 6, 30 6, 20
44 43 42 41 40 39 38 37 36 3534 33 32 31 63 50 40 32 30 6, 40 6, 30
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Acoustic Insulation Factor For Various Types Of Window Glazing

Single Interpane Spacing, mm
Acoustic Insulation Factor Glazing
Thickness,
mm
Double Glazing Triple Glazing

Window Area As A Percentage Of Total 2mm 3mm 4mm 3mm 6mm | 3mm, 3mm,
Floor Area Of Room Or Space and and and and and 3mm 3mm

4568101316 202532405063 80 2mm 3mm 4mm 6mm 6mm and And
Glass glass glass glass | glass 3mm 6 mm

glass Glass

4544 43 42 41 40 39 38 37 36 35 34 33 32 80 63 50 40 37 6, 50 6, 40
46 45 44 43 42 41 40 39 38 37 36 35 34 33 100 80 63 55 50 6, 65 6, 50
47 46 45 44 43 42 41 40 39 38 37 36 35 34 125 100 80 75 70 6, 80 6, 65
48 47 46 45 44 43 42 41 40 39 38 37 36 35 150 125 100 95 90 6, 100 6, 80
49 48 47 46 45 44 43 42 41 40 39 38 37 36 150 125 110 100 6, 100

50 49 48 47 46 45 44 43 42 41 40 39 38 37 150 135 125
Column 1 2 3 4 5 6 7 8 9
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Notes to Table 3.3.A.:

)

()

(3)

4)

)

(6)

(7)

If the calculated percentage window area is not presented as a column heading, the
nearest percentage column in the table should be used.

Acoustic insulation factor data listed in the table are for well-fitted weather stripped
units that can be opened. The acoustic insulation factor values apply only when
windows are closed. For windows fixed and sealed to the frame, add 3 to the acoustic
Insulation factor given in the table.

If the interpane spacing or glass thickness for a specific double-glazed window is not
listed in the table, nearest listed value should be used.

The acoustic insulation factor ratings for 9mm and 12mm glass are for laminated glass
only, for solid glass subtract 2 from the acoustic insulation factor values listed in the
table.

If the interpane spacings for a specific triple-glazed window are not listed in the table,
use the listed combined spacings that are nearest the actual combined spacing.

The acoustic insulation factor data listed in the tables are for typical windows, but
details of glass mounting, window seals, etc. may result in slightly different performance
for some manufactured products. If laboratory sound transmission loss data
(conforming to ASTM test method E-90) are available, these may be used to calculate
the acoustic insulation factor.

For easy reference, glazing dimensions may be written in the form 2(100) to
denote 2mm glass (100mm space) 2mm glass.
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Table 3.3.B.
Forming Part of Article 3.3.1.

Error! Bookmark not defined.Acoustic Insulation Factor For Exterior Wall Assemblies

Type Of Percentage Of Exterior Wall Area To
Exterior Total Floor Area Of Room Or Space
Wall
16 20 25 32 40 50 63 80 100 125 160
EW1 39 38 37 36 35 34 33 32 31 30 29
EW2 41 40 39 38 37 36 35 34 33 32 31
EW3 44 43 42 41 40 39 38 37 36 35 34
EW4 47 46 45 44 43 42 41 40 39 38 37
EW1R 48 47 46 45 44 43 42 41 40 39 38
EW2R 49 48 47 46 45 44 43 42 41 40 39
EW3R 50 49 48 47 46 45 44 43 42 41 40
EW5 55 54 53 52 51 50 49 48 47 46 45
EW4R 56 55 54 53 52 51 50 49 48 47 46
EW6 58 57 56 55 54 53 52 51 50 49 48
EW7 or EW5R 59 58 57 56 55 54 53 52 51 40 49
EW8 63 62 61 60 59 58 57 56 55 54 53
Column 1 2 3 4 5 6 7 8 9 10 11 12
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Notes to Table 3.3.B.:

)

()

(3)

4
(5)

(6)

If the calculated percentage of wall area is not presented as a column heading, the
nearest percentage column in the table should be used.

The common structure of walls EW1 to EW5 is composed of 12.7mm gypsum board,
vapour barrier, and 38 x 89mm studs with 50mm (or thicker) mineral wool or glass fibre
batts in the inter-stud cavities.

EW1 denotes exterior wall as in Note (2), plus sheathing, plus wood siding or metal
siding and fibre backer board.

EW?2 denotes exterior wall as in Note (2), plus rigid insulation (25 - 50mm), and wood
siding or metal siding and fibre backer board.

EW3 denotes simulated mansard with structure as in Note (2), plus sheathing, 38 x
89mm framing, sheathing, and asphalt roofing material.

EW4 denotes exterior wall as in Note (2), plus sheathing and 20mm stucco.

EWS5 denotes exterior wall as in Note (2), plus sheathing, 25mm air space, 100mm brick
veneer.

EW6 denotes exterior wall composed of 12.7mm gypsum board, rigid insulation (25 -
50mm), 100mm back-up block, 100mm face brick.

EW?7 denotes exterior wall composed of 12.7mm gypsum board, rigid insulation (25 -
50mm), 140mm back-up block, 100mm face brick.

EWS8 denotes exterior wall composed of 12.7mm gypsum board, rigid insulation (25 -
50mm), 200mm concrete block.

R signifies the mounting of the interior gypsum board on resilient clips.

An exterior wall conforming to rainscreen design principles and composed of 12.7mm
gypsum board, 100mm concrete block, rigid insulation (25 - 50mm), 25mm air space,
and 100mm brick veneer has the same acoustic insulation factor as EW6.

An exterior wall described in EW1 with the addition of rigid insulation (25 - 50mm)
between the sheathing and the external finish has the same acoustic insulation factor as
EW2.
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Table 3.3.C.
Forming Part of Article 3.3.1.

Acoustical Insulation Factor For Roof-Ceiling Assemblies

Roof-Ceiling Combination Acoustic Insulation Factor
C1 41
CiRor C1D 44
C2 or C1DR 47
C3 49
C2D 50
C2DR 52
Column 1 2

Notes to Table 3.3.C.:

)

(2)

3)

C1 denotes 12.7mm gypsum board, 75mm (or thicker) insulation batts, flat roof joist
and beam construction, built-up roofing.

C2 denotes 12.7mm gypsum board, 75mm (or thicker) insulation batts, typical wood
roof truss with ventilated attic, sheathing and asphalt roofing.

C3 denotes paint finish, 150mm concrete slab, 50mm (or thicker) rigid insulation, built-
up roofing.

D signifies the addition of a second layer of 12.7mm gypsum board.

R signifies mounting the gypsum board on wood strapping or resilient clips.

DR signifies the addition of a second layer of 12.7mm gypsum board mounted on
resilient clips.

Wherever possible, ventilation openings to attic spaces should be locations not directly
exposed to aircraft noise.
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Table 3.3.D.

Forming Part Of Article 3.3.1.

Acoustic Insulation Factor For Exterior Doors

Type Of Percentage Of Total Exterior Door Area
Exterior Door To Total Floor Area Of Room Or Space
4 5 6.3 8 10 12.5 16 20 25
D1 30 29 28 27 26 25 24 23 22
D2 34 33 32 31 30 29 28 27 26
D3 36 35 34 33 32 31 30 29 28
D4 37 36 35 34 33 32 31 30 29
D5 or D1 - sd 38 37 36 35 34 33 32 31 30
D2 - sd 41 40 39 38 37 36 35 34 33
D3 - sd 43 42 41 40 39 38 37 36 35
D4 - sd 44 43 42 41 40 39 38 37 36
D5 - sd 45 44 43 42 41 40 39 38 37
D3 - D3 48 47 46 45 44 43 42 41 40
D5 - D5 50 49 48 47 46 45 44 43 42
Column 1 2 3 4 5 6 7 8 9 10
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Notes to Table 3.3.D.:

(1)

(2)
(3)

4

©)

If the calculated percentage door area is not presented as a column heading, the
nearest percentage column in the table should be used.

All exterior doors must be fully weatherstripped.

D1 denotes 44mm hollow-core wood door (up to 20% of area glazed).

D2 denotes 44mm glass-fibre reinforced plastic door with foam or glass-fibre insulated
core (up to 20% of area glazed).

D3 denotes 35mm solid slab wood door.

D4 denotes 44mm steel door with foam or glass-fibre insulated core.

D5 denotes 44mm solid slab door.

sd denotes storm door of wood or aluminum with openable glazed sections. The
acoustic insulation factor values apply when the glazed sections are closed.

Except as noted specifically above, doors shall not have inset glazing.

DONE AND PASSED in Council assembled, this 25" day of May, A.D., 1994.



