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Note that Section §24-218 prohibits “unreasonable noise”, not all noise.
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TEST

A test loudspeaker was used to simulate loud music and voice sound in the space. The sound level
in the center of the space was 101 dBC and 90 dBA. Sound transmission was measured on the
floor above in 3 apartments.
The maximum desired sound level was also measured. This was 94 dBC in the south space, 7
decibels lower than the test level.
RESULTS AND ANALYSIS

Sound leakage in the apartments was primarily coming through the floor and secondarily through
the window mullions, pipes and holes around the pipes.
See the graphs below.

ST

The worst leakage was in the 2D living room, with 78 decibels at 80 Hertz. The reason for this very
loud leakage is the demolished ceiling below, which is being rebuilt. The joists and subfloor are
exposed and this will be rebuilt. The kitchen is more typical of the floor leakage with a reading of 64
decibels at 80 Hertz.
In Restaurant space

Measured Sound Levels

2D Living room

100

94 dBC

Desired level

95

Music Code

5kHz

4kHz

6.3kHz

3.15kHz

250Hz

200Hz

160Hz

125Hz

100Hz

80Hz

Frequency
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1.6kHz
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1.25kHz
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1kHz
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800Hz
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70
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In the 2E kitchen, I measured 69 decibels at 80 Hertz. The leakage here is coming primarily
through the dropped acoustic ceiling in the restaurant.
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In Restaurant space

Measured Sound Levels

101 dBC

2E kitchen corner

100

Desired level

95

Music Code

94 dBC

90
85
80

dB
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60
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5kHz
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2kHz

2.5kHz

1.6kHz

1.25kHz

800Hz

630Hz
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315Hz

250Hz

200Hz

160Hz

125Hz

80Hz

63Hz

35

100Hz

40

ST

45

1kHz

50

Frequency
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MUSIC ANALYSIS

The low-frequency bass leakage with the test levels was 64 and 69 decibels for the 2D and 2E
spaces respectively. After compensating for the actual desired sound level, this is from 12 to 17
decibels over the Noise Code 45 decibel limit.
Therefore, the sound level upstairs needs to be reduced, either by lowering the sound system
playback levels or by adding ceiling soundproofing that is effective in the low-frequency range.
VOICE ANALYSIS

INSPECTION

,I

According to the graphs above, the dBA levels will be lower than the Code limits in the apartments.
This is based on the loud music test. The midrange from these tests was louder than will be
produced by customers’ voices. It is unlikely that the limits of Section §24-218 (b) would be
exceeded.

N

The previous occupant of the space was a bar called Stillwater. Numerous complaints about the
noise from that establishment were described by the tenants in 2D and 2E.

After testing in Apartments 2D and 2E, the apartment across the hall from both of those
apartments was checked. This apartment is above the lobby of the residential building which has
an entrance on 2nd Avenue. No sound was audible in that apartment.

C.
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I met with Susan Stetzer of the Community Board, who discuss the Board’s preference that sound
be inaudible in the apartments. She understands that is not the way the law reads. However, she
explained that obviously “inaudible” is what they prefer.
Under Apartment 4D, the joists are exposed along with the subfloor of the apartment, and this area
in the living room has the most sound transmission. This is underneath what used to be the kitchen
of the previous restaurant.
The larger east ceiling was opened up and I examined the floor construction. A very old wood floor
in poor condition is installed over an old wood subfloor, thickness unknown. This rests on wood
joists which hold up one layer of 5/8 inch sheetrock hung from a Chicago Bar ceiling with pencil
rods. The rods are attached rigidly to the same joists which support the subfloor above.
There is cellulose blow-in insulation completely filling the joist bays. This had to be removed in
order to examine the interior of the ceiling. In another section of the restaurant on the west side,
there is an old existing tin ceiling. This does not appear to have been soundproofed at all.
There are numerous holes in the restaurant ceiling leading up to corresponding holes in the
apartment floor around pipe penetrations. In the apartment, the pipe penetrations through the floor
are the areas of loudest midrange sound penetration, however, the loudest sound is bass music
which primarily comes through the entire ceiling/floor.

ST

The construction on the west and east ceilings are not sufficiently soundproof.
The music and voices should be reduced at least 10 decibels at the low frequencies by the addition
of a hung ceiling and special safeguards incorporated into the future sound system. Midrange
frequencies will be reduced by more than 15 decibels.
RECOMMENDATIONS
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DROPPED CEILING

1. You need to install a hung ceiling. This will decrease the ceiling height, but can be effective
at reducing the transmitted sound even at low frequencies. Install the ceiling soundproofing
as shown in the enclosed diagram.
a. Remove the existing ceiling to expose the joists.

b. The ceiling must be made of 3 layers of 5/8" sheetrock. It must be supported resiliently
from the joists using resilient spring/rubber mounts, black iron bars, and metal furring
channels. The bottoms of the springs must not touch the top of the black iron. Leave at
least ½” gap, which will widen when the sheetrock compresses the springs. The
Chicago bar connects to the black iron. The springs must be selected for 1" static
deflection under the weight of the sheetrock.

,I

c. The spring/rubber mounts are Kinetics type ICW. Kinetics products are available from
Vibration Products, 201 569 7400. The Kinetics website is www.kineticsnoise.com,
where there are links to their products and ratings. Data attached.

N

d. The hangers will be located on 4 foot centers. At the perimeter and in the corners, a
different color-coded spring hanger will be used because there is less weight at these
locations. If your contractor faxes a layout of the space, the Vibration Products people
will determine the proper type and mix for the order.
e. The entire new ceiling must hang below the bottom of the ceiling beams, in order to
provide a large insulation-filled air space.

C.
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The air space above the new sheetrock ceiling must be filled completely with fibrous
insulation. Thermafiber SAFB, 2.5 pound density, is the best insulation to use here,
lightly compressed to fill the cavity. Do not stuff in the insulation tightly. Data attached.

g. There must be no openings in the sheetrock hung ceiling through which sound can
pass. Do not tape the seams between adjoining layers of sheetrock; only the final layer
needs taping. In addition, each layer of sheetrock should be staggered in both
directions, so that the seams do not line up with those of the previous layer. This will
further reduce sound traveling through the seams.
h. The hung ceiling must not tie in to any existing “floor to ceiling” walls rigidly. However,
walls that only go up to the hung ceiling can be connected to rigidly.
i.

For existing “floor to ceiling” walls, leave a ¼” gap all around and line it with black ¼”
neoprene sponge, available from Canal Rubber Supply, 329 Canal St, phone number
(212) 226-7339. Ask for Marty, and say you want the Black SCE42 Closed Cell
Neoprene Sponge. The metal and the sheetrock of the hung ceiling will essentially be
"floating" near the top of the walls. Caulk the bottom of the gap with silicone caulk.

j.

With this approach, low-frequency sounds will be reduced by at least 10 decibels, which
is a 50% subjective reduction.
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PIPES

2. Any pipes or rods which penetrate the new ceiling construction should not rigidly touch it.
See the attached pipe-penetration detail.

HVAC
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3. Any pipes that penetrate the ceiling which are exposed to loud sound below and which are
exposed in the apartments must be boxed in downstairs. Use a double layer of 5/8”
sheetrock, with 3” Thermafiber behind. The pipe should not rigidly touch the sheetrock or
framing.

4. The air conditioners will be window units installed over the doors leading to the street.
a. The units should not penetrate the hung ceiling but should remain below it.
b. Support the units using 4 Mason Super W pads to avoid rigid connections to the
storefront and building structure. Data attached.
c. Use Closed Cell Neoprene Sponge around the perimeter of the units to resiliently
seal them to the building.
DOORS

KITCHEN FURNITURE

,I

5. All doors should have operating soft closers so they do not slam and should have rubber
bumpers to prevent solid-to-solid contact when they close. This includes the bathroom
doors.
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6. All tables, counters and sinks where impact noise or vibration will occur should be
supported by Mason Super W pads. These tables should not touch the walls rigidly. Either
leave a gap or connect to the walls using Kinetics Sway Braces. Data is attached for 2
different types of sway brackets, one with a hook and one with a rod. This way, your
contractor can select the type that is most practical for each location.
email: af1@acoustilog.com

SOUND SYSTEM
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7. Small speakers such as Behringer Monitor 1, JBL Control 1, or Yamaha NS-AW150 should
be used as a distributed system.
a. The woofers should be no larger than 6". For both halves of the space, use either 4
or 8 speakers. The goal is to locate the speakers so that they are close to the
customers.
b. No subwoofers should be used.
c. Mount the speakers from vibration isolators. Two suggested approaches are shown
in the drawing below.
d. Any good commercial stereo power amp of 75 watts per channel or higher,
preferably without volume controls, can easily handle all the speakers in the room.
This is done using the series-parallel hookup arrangement shown in the diagram.
Run each speaker's wire back to the amplifier to simplify an otherwise complicated
hookup. This is called "home run" wiring. Use #18 gauge zip cord for the speakers.
Do not buy Monster cable. Set the volume on the amplifier to maximum to prevent
employees from turning up the amps louder.

ST

e. The system should be set up in stereo. Stereo sounds louder to people without
actually increasing the sound level.

8. The sound system will incorporate an equalizer. The equalizer will then feed into a limiter.
Both functions can be accomplished with a DBX DriveRack PA2. Data attached. Installed in
the system right before the amplifier and locked with a password, it will prevent the sound
system from exceeding a pre-determined sound level, set by the sound installer.
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a. Using the graphic equalizer section, attenuate (lower) all frequencies 125 Hertz and
below by 4 decibels, as needed to control sound leakage and avoid disturbance to
neighboring units.
b. Set the Stereo Output Limiters to COUPLE both channels together, which makes
the Channel 1 controls affect both channels. The rest of the instructions are thus for
the left channel only.
c. Set the limiter's Ratio control to infinity, the Peak Stop to off, the Attack and Release
time to midway and Auto, Over-Easy to off, and the Threshold control so as to
normally limit only 3 decibels during typical music playing. If the music tries to get
louder for any reason, the sound will stay at the same volume.
d. Using the unit’s output level control, set the sound 3 feet from any speaker to a level
of 90 dBC Slow. The sound installer can do this with a simple Radio Shack sound
level meter. Set the meter to read "C", and "Slow". This will be a good starting point
from which to operate the sound system.
f.
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e. To ensure accuracy of the meter, it can be brought to my office to be calibrated.

The dbx unit could be set more accurately in conjunction with tests made of noise
levels in the neighboring units.

If I can be of further assistance, please call.
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It is strongly recommended that all complicated construction projects get regular inspection visits at
critical times, to make sure the system performs properly. This is an optional service which I can
provide. All Acoustilog, Inc.-designed information supplied is for the original client and may not be
copied in any way for different projects by any architect, consultant, engineer or other party.
Copyright Acoustilog, Inc. ® 2018. All rights reserved. No reproduction of any type permitted
email: af1@acoustilog.com

without written permission of Acoustilog, Inc.
Yours Truly,
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Alan Fierstein

President
acoustilog1@verizon.net

All readings re: .0002 microbar. Readings taken
with Bruel & Kjaer 2260/2270 Analyzer, Bruel &
Kjaer 4135, 4145, 4165, 4189 or 4190
Microphone, Acoustilog 232A Reverberation
Timer. Calibrated to Bruel & Kjaer 4220 Sound
Source or Quest CA-15A.
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