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ABSTRACT

This study analyzed the effect of the green building certification system, which affects the per-
formance level of buildings, on the sound environment performance field of buildings. To this end,
we analyzed the status of certified grades by evaluation items in the sound environment field for
some of the buildings that were recently certified (2016~2019). In addition, the transition process of
green building certification standards in the field of sound environment performance from 2002 to
the present is summarized. Along with analyzing the certification grade, it is necessary to explain the
method so that the boundary wall sound insulation performance and indoor/outdoor noise level set at
the minimum standard in the relevant laws and regulations can be obtained even at the lowest grade.
In terms of improving residents’ satisfaction, the evaluation items requiring system improvement are
floor impact noise and toilet noise in apartments, and performance is determined through field
measurements. The problem should be to prepare measures to resolve measurement deviations. In ad-
dition, since schools and lodging facilities need to be quiet, it is necessary to revise the green build-
ing certification standards after establishing minimum standards in the relevant laws.
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Table 1 Revision history in the sound field in apartment

Year Contents

*Boundary wall sound insulation performance be-
tween households(evaluation items, 3 point)
* Sound environment in the complex(additional items,

2002 | 3 points)

*Floor impact noise(additional items, 3 points
(lightweight floor impact noise: 1.5 points, heavy-
weight floor impact noise: 1.5 points)

*Floor impact noise(additional items, 4 points

2005 | (lightweight floor impact noise: 2 points, heavy-
weight floor impact noise: 1.5 points))

*Floor impact noise(Evaluation items, 2 points
(lightweight floor impact noise: 1 points, heavy-
weight floor impact noise: 1 points))

2010 *Boundary wall sound insulation performance be-

tween households(evaluation items, 2 point)
*Indoor and outdoor noise level for traffic
noise(roads, railroads)(evaluation items, 2 points)
* Toilet noise(evaluation items, 2 points)

* Lightweight floor impact noise(evaluation items, 2
point)

* Heavyweight floor impact noise(evaluation items, 2
point)

*Boundary wall sound insulation performance be-
tween households(evaluation items, 2 point)

*Indoor and outdoor noise level for traffic
noise(roads, railroads)(evaluation items, 2 points)

* Toilet noise(evaluation items, 2 points)

2012
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Table 2 Evaluation items for sound performance by building use

Non-residential building

Accommodation

Sales

School

Office

General
building3)

Residential building

Apartment
house2)

General
housel)

Certification item

Lightweight floor impact

noise

Heavyweight
floor impact noise

Toilet noise

Sound insulation
performance of boundary

walls

Indoor & outdoor noise

level for traffic noise
1) General house refers to residential buildings excluding single-family houses under Article 3-5 of the Enforcement Decree

of the Building Act and apartment houses subject to approval for business plans under Article 16 of the Housing Act.
2) Apartment house refers to a housing subject to approval for a business plan pursuant to Article 16 of the Housing Act.

3) General buildings refer to non-residential buildings excluding business buildings, school facilities, sales facilities, and

accommodation facilities.
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Table 3 Floor impact noise criteria of apartment(2002)

A. Lightweight floor impact noise [Unit: dB]

Table 5 Standards for sound insulation performance of
boundary walls between households(2002)

A. Specification standard

Octave band center frequency[Hz] f .
i or reinforced concrete party walls
Rank™ 55T 250 | s00 | 1000 | 2000 | Weight ( party )
1 68 or | 6l or | 55 0r | 52 or | 51 or 1.0 Rank] Thickness of boundary wall(T) Weight
less less less less less ) 1 T > 250 mm 1.0
g | T3 o | 66 or 60 or 3T or 36 o g 75 2 200mm < T < 250 mm 0.75
ess ess ess ess ess
3 78 or 71 or 65 or 62 or 61 or 05 3 150mm < T < 200 mm 0.5
less less less less less )

B. Heavyweight floor impact noise [Unit: dB]

Octave band center frequency[Hz] .
Rank—7 125 25C(l) i so0 | Weisht
1 |63 or less|53 or less|46 or less|40 or less 1.0
2 |68 or less|58 or less|51 or less|45 or less| 0.75
3 |73 or less|63 or less|56 or less|50 or less 0.5

Table 4 Floor impact noise criteria of apartment(2005)

A. Lightweight floor impact noise [Unit: dB]

Inverse a characteristic weighted .
[l normalization floor impact noise level(dB) Weight
1 L', AW <43 1.0
2 43 < L',AW <48 0.8
3 48 < L',AW <53 0.6
4 53 < L), AW < 58 0.4
B. Heavyweight floor impact noise [Unit: dB]
Inverse a characteristic weighted .
[l normalization floor impact noise level(dB) Weight
1 L', Fmax, AW < 40 1.0
2 40 < L'yFna,AW < 43 0.8
3 43 < Ly\Fna,AW < 47 0.6
4 47 < L'iFma,AW < 50 0.4
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B. Performance criteria(evaluation by KS F 2809) (dB)

Octave band center frequency[Hz]
125 250 500 1000 2000

Rank Weight

1 40 or | 47.5 or | 55 or 60 or 65 or 1.0
more more more more more

2 35 or | 425 0or | 50 or 55 or 60 or 075
more more more more
3 30 or | 37.5 or | 45 or 50 or 05
more more more more
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Table 6 Standards for sound insulation performance of
boundary walls between households(2005)

Table 8 Criteria for sound insulation performance(2011)

Sound insulation performance

Rank Sound insulation performance Weight
1 58 dB <R+C(or Dyrw+C) 1.0
2 53 < Ryt+C(or DyrytC)< 58 dB 0.75
3 48 < Ry+C(or DyrytC)< 53 dB 0.5
Remark:

- Ry: A single-number quantities evaluated in accordance
with KS F 2862 for the sound reduction index(sound
transmission loss) measured in a laboratory according to
KS F 2808

- Durw: A single-number quantities evaluated according to
KS F 2862 for the standardized level difference measured
in the field according to KS F 2809

- C : Spectrum adjustment term specified in KS F 2862,
applied to evaluate the decrease in sound insulation
performance in a specific frequency band

Table 7 Boundary wall performance criteria(2010)

A. Ciriteria for sound insulation performance

Rank Sound insulation performance Weight

Rank Weight
1 63 dB < Ry+C or 1.0
No sharing of boundary wall )

2 58dB < Ry+C < 63 dB 0.8
3 53dB < R,+C < 58dB 0.6
4 48dB < Ry+C < 53dB 0.4

Table 9 Specification criteria of boundary wall(2011)

Reinforced concrete/steel frame reinforced concrete

Rank Weight
1 | T >250mm or No sharing of boundary wall | 1.0

Thickness of boundary wall(T)

2 210mm < T < 250 mm 0.8
3 180mm < T < 210 mm 0.6
4 150mm < T < 180 mm 0.4
Non-rebar concrete, masonry, block, stone
Rank Thickness of boundary wall(T) Weight

1 | T >300mm or No sharing of boundary wall | 1.0

1 58 dB < Ry+C and 10

no_sharing of boundary wall |
53 < Ry+C < 58 dB 0.75
0.5

3 48 < RytC < 53dB

B. Specification criteria(for reinforced concrete walls)

Rank Thickness of boundary wall (T) Weight

| T > 250mn and 1.0

no sharing of boundary wall :

200mm < T < 250 mm 0.75

3 150 mm < T < 200 mm 0.5
A7EoR ste] 37 Tow MAska glrh ¥
oA SEHHNE FA%NeY Aeeten
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AW F AT AEWEFALADAA et §l
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2 260mm < T < 300 mm 0.8
3 230mm < T < 260 mm 0.6
4 200mm < T < 230 mm 0.4
Prefab concrete panel
Rank Thickness of boundary wall(T) Weight
1 | T > 220 mm or No sharing of boundary wall | 1.0
2 180 mm < T < 220 mm 0.8
3 150mm < T < 180 mm 0.6
4 120mm < T < 150 mm 0.4
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Table 10 Specification criteria of the boundary walls
between rooms of accommodation facilities

Reinforced Concrete walls
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2 150mm < T < 200 mm 0.75 8 HE PJHo= Yud.
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Rank Thickness of boundary wall(T) Weight s 8 A AolagiEs 65dBA Pl
1 | T >200mm or No sharing of boundary wall | 1.00
) 150mm < T < 200 mm 0.75 Table 11 Evaluation criteria for noise environment in
3 100mm < T < 150 mm 0.50 apartment complex(2002)
Concrete block or brick Rank Evaluation value(L) Weight
1 L > 10dBA 1.0
Rank Thickness of boundary wall(T) Weight 2 8dBA <L < 10dBA 0.8
1 |T >290mm or No sharing of boundary wall | 1.00 3 6dBA < L < 8dBA 0.6
2 240 mm < T < 290 mm 0.75 4 4dBA < L < 624(A) 0.4
3 190mm < T < 240 mm 0.50 5 2dBA <L <4dBA 0.2
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Table 15 Toilet noise criteria(2010)

Rank Score criteria for each grade Weight

1 Score > 9 points 1.0

2 7 points ~ 8 points 0.75

3 5 points ~ 6 points 0.5

4 Score < 4 points 0.25

- Maintain water supply pressure for each household below

2.5kgf/lem® @ 3 pomts

- Adopt a water-saving toilet” : 2 points

- Insulation construction using cushioning material on the pipe

support part, the wall, and the penetration part of the floor:
1 point

- Adopting low-noise drain pipe” : 2 points

- Adoption of the piping method for the corresponding floor

of the sewage pipe and drain pipe: 4 points

- Whether to establish a measure to prevent noise transmission

between upper and lower floors through AD (air duct) for
exhaust® : 2 points

Note:

1) A water-saving toilet is 6L or less in case of a toilet with
a low tank attached, and Among toilets with washing
valves, the amount of water used is less than 6L for toi-
lets that do not separate feces and urine. When stool and
urine are separated, the amount of water used in the stool
toilet is 9L or less, and the urine toilet is 6L or less.

2) Low noise type drainage pipe refers to a cast iron pipe for
drainage specified in KS D 4307. And it refers to a drain
pipe with a noise level difference of 5 dBA or more with
a general hard vinyl chloride pipe (VG2 of KS M 3404)
conducted under the same measurement conditions.

3) Measures to prevent noise transmission between upper and
lower floors through exhaust AD (air duct) include in-
stallation of independent supply and exhaust pipes, in-
stallation of multiple ADs so that the exhaust ports be-
tween adjacent upper and lower floors do not pass di-
rectly, and noise-blocking type exhaust ports are installed.
and the noise-blocking type exhaust port refers to an ex-
haust port with a difference in noise-blocking performance
of 5dBA or more with a general exhaust port.
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Table 16 Toilet noise criteria(2016)
Rank Total score for noise reduction method T
adoption

1 Score > 10 points 1.0

2 8 points ~ 9 points 0.8

3 6 points ~ 7 points 0.6

4 4 points ~ 5 points 0.4

Noise reduction method and equipment Score
Maintain water supply pressure below 0.245 MPa for| 5
each household
Adopted low-noise toilet seat" 2
Adoption of wall-mounted toilet seat” 3
Vibration insulation is applied to 1 or 2 of the wall
and floor pipe penetrations, drain pipe fixing, 1
bathtub bottom, and toilet bottom
Vibration insulation is applied to at least 3 of the
wall and floor pipe penetrations, drain pipe fixing,
bathtub bottom, and toilet bottom
Noise level difference between 5 dBA~9 dBA 1
low noise type drainage pipe
(including drainage method)® 10 dBA~14 dBA 2
and general rigid polyvinyl 15 dBA~19 dBA 3
chloride pipe (VG2 of KS M
3404) 20 dBA or more 4
Adoption of the piping method for the corresponding 5
floor of the sewage pipe and drain pipe
Measures to prevent Independent supply and 3
noise transmission exhaust pipe installation

between upper and ] . .
lower floors through Installation of nmse—}solatmg 5
exhaust AD (air duct) exhaust ports”

Note:

1) A low-noise toilet refers to that the difference in max-
imum noise level is 3 dBA or more when compared to
a siphon (or siphon jet) type toilet. The noise level is
measured in the same place (a apartment house or a test
house toilet) and in the same measurement conditions
(drainage pipe, ceiling finish of the lower floor, etc.),
and conducted on the floor where the toilet is installed.

2) A wall-mounted toilet refers to a case where the toilet
drain pipe is connected directly to the pipe duct through
the wall.

3) Low-noise drainage pipes include construction methods
such as devices or accessories (including materials) in-
stalled for the purpose of reducing noise in the pipe.
measurements should be carried out in the same place
(toilet in an apartment house or test house) and meas-
urement conditions (same toilet type, same drainage, no
ceiling finish on the lower floor, etc.). It is judged as
the difference in maximum noise level (Lmax) between
the general rigid polyvinyl chloride pipe (VG2 of KS M
3404) and the drain pipe to be measured (including the
construction method).

4) Noise-isolating exhaust vents have a difference in
noise-isolating performance of more than 5dBA com-
pared to regular exhaust vents. measurement is carried
out under the same conditions
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(including urban living housing)
Accommodation(including dormitory, etc.)
School facilities
Office buildings, etc.
(buildings other than the above)
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