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ABSTRACT: This study was conducted to investigate the floor impact sound insulation performance of domestic
Rahmen (beam-column framed) and flat-plate/flat slab structure apartment buildings, explore whether these
structural systems could be alternatives for improving floor impact noise-related social issues in apartment
buildings, and suggest future research directions. For this purpose, existing literature was reviewed and a
questionnaire survey was conducted among residents living in these structures. The literature review revealed that
laboratory or mock-up studies were insufficient compared to field studies, and field studies had limitations in
accurate performance comparison due to difficulties in controlling variables. Survey results showed no significant
differences in noise perception between residents of walled structure and Rahmen/Flat-plate structure apartments.
Future research should include perception surveys of residents in buildings with verified structural systems, and
analysis of relationships between structural sound insulation performance data from recently implemented
post-completion verification system and subjective noise perception.

Keywords: Multifamily housing, Rahmen (Beam-Column Framed) structure, Flat-plate/Flat slab structure, Floor

impact sound, Resident perception
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Table 1. Classification of structural types in Korean
multifamily residential buildings.

Walled
structure

A structure where shear walls resist vertical
loads and lateral forces

Flat-plate /
Flat slab
streuture

A structure that resists gravity loads using only
columns and slabs without beams

A structure that partially replaces walls with
columns in wall structure or partially utilizes
beams

Hybrid
structure

Divided into dual frame system and moment

frame system

* Dual frame system: A frame system where
moment-resisting frames capable of resisting
at least 25 % of lateral forces are combined
with shear walls or braced frames

* Moment frame system: A system where
beam-column frames (rahmen frames) resist
both vertical loads and lateral forces

Rahmen
(Beam-colum
n framed)
structure,
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Table 2. Number of samples by research method
and structural type.

Number of samples collected
Flat-
Methods |Reference # . plate/ Walled [Mixed
Flat
slab
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Table 3. Participants’ characteristics by their apart—
ments’ structural type.
Participants by their
apartments’ structure type
(0]
Participants’ characteristics R/F:
W;Nll»e d Rahmen| Not
/Flat- | known
plate
Male 51.2 19.4 29.4
Sex
Female 39.8 15.1 45.1
20s 373 20.0 2.7
30s 40.5 18.6 40.9
Age group 40s 46.9 18.1 35.0
50s 482 17.1 34.6
60 s 53.1 11.5 354
Seoul 45.6 23.7 30.7
Gyeonggi 479 12.4 39.7
Inchen 46.3 7.5 46.3
. Busan 50.0 16.7 33.3
Region
Daegu 429 21.4 35.7
Gwangju 38.0 28.0 34.0
Ulsan 40.0 20.0 40.0
Daejeon 38.0 14.0 48.0
less than 5 years 43.9 15.6 40.5
5~ 10 years 45.8 22.0 322
Lengthof 77 " s ears | 465 | 159 | 376
residency
15 ~20 years 48.7 19.7 31.6
20 years or longer | 46.7 11.5 41.8
Owned 46.3 17.8 35.9
House Rented
ownershi ente
p (yearly or monthly) 49 | 153 | 41.8
lessthan 66 m® | 457 | 13.0 | 413
66m ~9m’ | 435 | 134 | 432
Unitsize | oo o 130m® | 469 | 197 | 334
(Floor area)
132m*~165m* | 456 | 165 | 379
165m”or larger | 43.9 | 22.0 | 34.1
before 2000 48.0 8.8 432
2001 ~ 2005 52.1 20.0 27.9
Year of 2006 ~ 2010 474 | 214 | 312
completion | 2011 ~2015 432 | 224 | 344
2016 or after 44.6 18.1 373
Not known 41.7 14.4 43.9
%1% thlEH X*TTL* A4 23, 3H
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Table 4. Question items presented in the survey.

1. From where do you hear the noise from other households? Please select all that apply.

O Upper floor

OLower floor

O Other units on the same floor

2. When does the noise from other households occur? Please select all that apply.
006:00~08:59

009:00~11:59

012:00~17:59

018:00~19:59

020:00~05:59

3. Please select all symptoms you have experienced due to noise in your current residence.

OPain or discomfort in shoulder or neck area

O Pain or discomfort in joints (hands, arms, legs, knees, hips, etc.)

OBack pain

OFatigue
OHeadache

OInsomnia or sleep disturbances

ODepression or feelings of depression

O Anxiety, agitation, restlessness, or unease

O Tinnitus, hearing loss, or reduced hearing ability

O Difficulty controlling anger

4. If you have expressed complaints about neighbor noise, in what ways have you done so? Please select all that apply.

O Directly contacted/visited the neighbor

O Contacted the security office/management office

O Contacted the police

OFiled a complaint with the relevant authority

OHave not expressed complaints

5. How much discomfort do you experience from noise coming from other households?
(1 =Not at all ~ 5 = Extremely)

6. How seriously do you experience the following noises in your current apartment?
(1 =Not at all ~ 5 = Extremely)

[NEI1] Music or conversation sounds from neighboring units

[NEI2] Footstep sounds from upper or lower floors

Noise from neighboring units [NEI] - -
[NEI3] Sounds of vacuum cleaner or washing machine use

[NEI4] Plumbing noise from neighbors' bathrooms or kitchens

[OWNI1] Everyday noises from your own home (conversation, music, etc.)

Noise in own unit [OWN] - - -
[OWN2] Sounds from equipment or appliances in your own home

[COM1] Elevator noise
[COM2] Sounds made by neighbors in the corridor

Noise in common spaces [COM]

[OUT1] Traffic noise (cars, trains, aircraft)

Outdoor noise [OUT]

[OUT2] Sounds from the complex playground

e B ST A sk e, A gtof B7el Tt & A4 jamovi 2.3.28.0& ARE-
| s

]_
o
Z}o %4> 747 (Mann-Whitney U Test)-2 A& AT
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Table 5. Comparison of noise perception between residents of walled (W) and rahmen/flat—plate (R/F) structure
apartments for each noise source.

Group N Mean Median Stal.ldé.ll’d Standard U p effect size

deviation Error
W 456 2.52 2 1.016 0.048

NEI1 36698 158 0.0696
R/F 173 2.64 3 1.050 0.080
w 456 3.09 3 1.105 0.052

NEI2 38841 759 0.0153
R/F 173 3.12 3 1.088 0.083
W 456 2.67 3 0.982 0.046

NEI3 36806 173 0.0669
R/F 173 2.79 3 0.956 0.073
W 456 277 3 1.042 0.049

NEI4 35173 .029 0.1083
R/F 173 2.97 3 1.034 0.079

OWNI1 W 436 271 3 1.000 0.047 38427 .600 0.0258
R/F 173 2.74 3 0.925 0.070

OWN2 w 456 2.69 3 0.956 0.045 36032 078 0.0865
R/F 173 2.83 3 0.971 0.074

COM1 W 452 231 2 1.083 0051 34831 .048 0.0987
R/F 171 247 3 1.042 0.080

coM2 w 456 2.59 3 1.078 0.051 35159 029 0.1086
R/F 173 2.79 3 1.080 0.082

OUTI w 456 2.80 3 1.117 0.052 37397 208 0.0519
R/F 173 2.90 3 1.119 0.085

OUT2 w 450 2.54 3 1.098 0.052 34062 050 0.0989
R/F 168 2.73 3 1.098 0.085
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Fig. 2. Comparison of noise perception between
residents of walled (W) and rahmen/flat—plate (R/F)
structure apartments for plumbing noise (NEI4),
elevator noise (COM1), and noise from corridors
(com2),
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