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A Study on the Reduction Characteristics of Floor Impact Sound
Insulation Due to the Ceiling Frame Structures in Apartment Houses

I A B S L S B R IS R
Hwan-Wook Chung, No-Gab Gi, Min-Jeong Song and Sun-Woo Kim
(2001 119 62 A4 1 2002 69 209 AAISR)

Key Words : Apartment Houses(3 5 9), Ceiling Frame(H&5+%), Floor Impact Sound (HFet22<)

ABSTRACT

Generally the ceiling frame of apartment house is made of wood. But the wood frame has several
problems due to the natural properties such as distortion by shrink, low fire resistance and material
loss in the construction field. And it has some defections in sound insulation performance. Therefore it
is necessary to develop a new method that can be used as a ceiling frame. This study aims to
analyze and to compare the sound insulation characteristics against the floor impact sound between
wood ceiling frame and M-bar frame which is made of steel. The results of this study are like these.
M-bar frame is more effective than wood ceiling frame in sound insulation. And sound absorbing or
sound insulation materials which can be put on gypsum board are helpful to improve floor impact
sound insulation performance.
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Fig. 1 Absorption coefficient of used materials
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Table 1 Details of test structure
' Test-structure
Slab Slabl20 mm + Lightweight aerated concrete

55 mm + Mortar 45 mm

1 | Slab+G/S 9 mm

2 | Slab+G/S 12 mm

Slab + Expandable polystyrene foam

3 20mm + G/S 9 mm

4 Sv + Porous absorbing material 25 mm
+G/S 9 mm

5 Slab + Porous absorbing material 40 mm
+ G/S 9 mm
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Fig. 2 Tllustration of test structure
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(1) Tapping machine(B&K Type 3204)

(2) Bang machine(Satsuki-kizae, RM)

(3) 2ch 1/3 Octave band real time analyzer
(Rion SA30)

(4) Microphone & Preamplifier

(5) Personal computer(IBM compatible)

(6) Tripod
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Fig. 3 Impact & receiving point
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Fig.6 Sound insulation characteristics of test
structure in steel ceiling frame (light
impact source)
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Fig.7 Sound insulation characteristics of test

structure in wood ceiling frame (heavy
impact source)
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Fig. 8 Sound insulation characteristics of test

structure in steel ceiling frame (heavy

impact source)

Table

2 Sound insulation characteristics of test
structure in wood ceiling frame

- dB(A)

| il Light | Heavy
Slab| L-85 | L-55 84 55 846 | 559

1 | L-80 | L-50 79 52 803 | 56.2

2 | L-80 | L-50 | 80 49 806 | 534

3 | L-80 | L-50| 79 52 803 | 56.6

3 | L-80 | L-50| 78 52 782 | 544

5 | L-80 | L-50 79 51 795 | 533
Table 3 Sound insulation characteristics of test

structure in steel ceiling frame

x| dB(A)

- ! t | Heavy | Light | Heavy
Slab L 85 L- 55 84 55 84.6 559

1 | L-80 | L-50 82 52 812 | 531

2 | L-80 | L-50 80 52 806 | 535

3 | L-80 | L-50 80 50 798 | 536

4 | L-75 | L-50 75 49 758 | 528

5 L-80 | L-50 79 43 79.1 52.9
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Fig.12 Sound insulation characteristics of test
structure by Bang-machine
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Fig.13 Characteristics of No.1 structure (light
impact source)
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Fig.15 Characteristics of No.4 structure (light
impact source)
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Fig.16 Characteristics of No. 4 structure (heavy
impact source)
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Table 4 Improvement value of test structure in

wood ceiling frame

S/N 1 2 3 4

Light{Heavy|Light | Heavy|Light|Heavy| Light {Heavy

63Hz | -08| -06 |-18] 14 | 50| 55 | -23| 5.3

125Hz | -49| -73 |-78|-75|-12| -28 | -17| -0.3
250Hz | 171 -071-01|-12]-02|-12| 26 | 1.0

S00Hz| 22119 |10|-05[22| 05| 30| 23

1kHz [ 22 ) 29 | 26| 27 |37 32| 40 | 42

2kHz | 55 40 {59)39 |91 | 72|57 ]| 52

4kHz | 33| 23 | 42| 23 | 65| 46 | 37 | 32

dBA [ 3901 |40 |-04|60| 15| 48 | 30
Table 5 Improvement value of test structure in

steel ceiling frame

S/N 1 2 3 4

Light Heavy| Light | Heavy| Light |Heavy|Light|Heavy

63Hz | 31| 78 | 38 | -18| 33 | 46 |-18] 65
125Hz| 45 | 43 | -27{-23|-28|-23|-15]|-23
200Hz| 41 | 47 | 28 | 06 | 1.3 | 08 | 22| 32
500Hz| 34 | 23 | 31 | 27 | 35| 20 | 38| 37

1kHz | 28| 26 | 35| 33| 60 | 50 | 46| 5.3
2kHz | 35| 27 | 43 | 59 | 129111162 | 43

4kHz | 33| 18 | 05 | 29 |107] 83 | 38| 0.1

dBA {33130 3722|8431 |53]|33
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