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Heavy-weight Impact Sound Characteristics of Floor Structure of a Small-Sized
Wall-Slab Apartment Building having Joist Slab

Young-Soo Chun'*

Abstract: In the present paper, as a way of reducing heavyweight impact sounds, in particular, among floor impact sounds which have come to the
forefront as a social issue recently, a floor joist slab is proposed that is expected to bring an effect of reducing heavyweight impact sounds through a
shift in the natural frequency by installing a floor joist on a flat-type slab to increase the rigidity of the floor slab, differently from the existing method
that increases the thickness of floor slab, and the heavyweight impact sound characteristics depending on the floor joist height and interval are
interpretively analyzed. As a result of the analysis, though a trend is shown where the sound pressure level decreases as the slab thickness of floor joist
increases, and as no difference is shown when thickness is above a certain value, it is thought that there is a threshold for the effect of an increase in
floor thickness on blockage of heavyweight impact sounds. Also, as an increase in floor rigidity resulting from an increase in the floor joist height and
a decrease in the interval does not lead to a consistent increase in the performance of blocking heavyweight impact sounds, it is thought that a different
floor joist height and interval should be applied to each type of house to expect optimum performance of blocking heavyweight impact sounds, and
an increase of 100mm in the floor joist height or a decrease of about 100mm in the interval is expected to bring an effect of reducing heavyweight
impact sounds by about 1dB to 2dB.
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Table 1 List of analytical models

Slab Depth of Interval of
Name Type thickness joist joist
(mm) (D,mm) (S, mm)

NS120
,,,,,,,,,,,,,,,,,, RS120 350 600
RS120-D300 300
__RSI120-D250 120 250 600
RS120-S500 350 500
RS120-S400 400
NS150 150
RS150 33. 46 350 600
NS180 ’
,,,,,,,,,,,,,,,,,, RSI1S0 350 600
RS180-D300 300
__RSI80-D250 180 250 600
RS180-S500 350 500
RS180-S400 400
NS210
RS210 210 350 600

* NS : Flat-type slab(rectangular section), RS : Joist slab
Flat-type slab

| | {
Dept% of joist \_/ Joist slab

Fig. 2 Variables of analytical model

Interval of joist
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Fig. 32 0le34 5 | Ao A& Uehd 210 =, A 7=
554 942 2dgste] 3f 284 (Modal Analysis) S
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< 13}k 21534 (Vibration Analysis)2 A A543 0™, o}
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(a) Modal analysis

(b) Vibration analysis

(c) Acoustic analysis

Fig. 3 Analysis process
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Table 2 Input material properties

Classification Input property

240 kg/m’
2.3x 1010 N/m?

Concrete Density
Concrete Elasticity

Concrete Poisson's Ratio 0.167
Air Density 1.225 kg/m’
Air Elasticity 1.43 x 105 N/m?
Air Velocity 340 m/s
Mesh Size 0.2 m
Damping Ratio 1%

Acoustic Impedance 80,000 kg/m’s

(b) 46m> Type

Fig. 4 Excitation and receiving point of the plane to be analyzed

(a) 33m’ Type
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Table 3 Result of analyzing heavy-weight impact sound resulting
from installation of joist slab(33m*TYPE)

1/1 Octave band center frequency Single

Plane 63Hz  125Hz 250Hz 500 Hz number

33-NS120 86.77 66.80 64.74 54.15 58
33-RS120 87.51 63.57 59.64 50.12 57

33-NS150 83.76 62.14 60.82 49.88 54
33-RS150 84.17 60.47 56.82 47.53 54

33-NS180  78.11 63.10 56.76 46.36 50
33-RS180 74.49 61.63 55.02 45.29 48

33-NS210  72.01 62.45 55.31 45.41 47
33-RS210 71.95 59.13 53.45 42.52 45

*RS specimen : Joist depth 350mm, Joist interval 600mm, Joist width 120mm fixed

Table 4 Result of analyzing heavy-weight impact sound resulting from
installation of joist slab(46m°TYPE)

1/1 Octave band center frequency Single

Plane 63Hz 125Hz 250Hz 500Hz number

46-NS120 82.51 68.11 60.90 52.95 54
46-RS120 75.71 64.41 58.02 50.16 50

46-NS150 7513 64.23 57.80 49.41 50
46-RS150 67.74 62.92 54.79 46.25 46
46-NS180 71.32 62.96 55.99 45.34 47
46-RS180 69.71 61.46 52.64 43.09 45
46-NS210 71.24 60.60 54.15 42.32 46
46-RS210 75.70 59.25 52.79 41.55 46

*RS specimen : Joist depth 350mm, Joist interval 600mm, Joist width 120mm fixed
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Table 5 Result of analyzing heavyweight impact sound depending on
floor joist depth and interval(33m? Type)

1/1 Octave band center frequency Single

Pl
ane 63Hz 125Hz 250Hz 500 Hz number

33-RS120" 87.51 63.57 59.64 50.12 57

33-RS120-D300  82.58 64.63 60.57 51.36 54
33-RS120-D250  85.15 65.47 61.16 51.63 55

33-RS120-S500  86.65 63.91 58.57 49.14 56
33-RS120-S400  90.93 61.06 57.60 48.18 60

33-RS180" 74.49 61.63 55.02 45.29 48

33-RS180-D300  75.98 63.65 55.34 46.23 49
33-RS180-D250  77.06 62.14 55.85 46.63 49

33-RS180-S500  74.75 62.46 54.72 44.48 48
33-RS180-S400  74.04 61.21 53.92 43.38 47

* Joist depth(D) 350mm, Joist interval(S) 600mm, Joist width(W) 120mm

Table 6 Result of analyzing heavyweight impact sound depending on

floor joist depth and interval(46m” Type)

1/1 Octave band center frequency Single

Plane 63Hz 125Hz 250Hz 500 Hz number

46-RS120" 75.71 64.41 58.02 50.16 50

46-RS120-D300  78.86 65.34 59.95 50.10 52
46-RS120-D250  78.11 67.13 60.67 49.94 52

46-RS120-S500  72.66 62.50 57.20 49.68 50
46-RS120-S400  73.92 62.34 56.86 48.89 49

46-RS180" 69.71 61.46 52.64 43.09 45

46-RS180-D300  69.56 62.23 53.21 43.33 45
46-RS180-D250  69.27 63.36 54.12 43.85 46

46-RS180-S500  68.29 60.89 52.30 42.86 44
46-RS180-S400  68.06 61.25 52.29 42.68 44

* Joist depth(D) 350mm, Joist interval(S) 600mm, Joist width(W) 120mm
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Fig. 7 Result of analyzing heavy-weight impact sound
by floor joist depth(33m?> Type)
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