Trans. Korean Soc. Noise Vib. Eng., 26(2) : 130~140, 2016
http://dx.doi.org/10.5050/KSNVE.2016.26.2.130

£39E Sens} v A

i&i%ﬁ%%@ilf—i—ﬁ 26 ®M 235, pp. 130~140, 2016
ISSN 1598-2785(Print), ISSN 2287-5476(Online)

JR727 949

w2y eEA e
Floor Impact Noise Level for Concrete Slab Integrated
with Floor Finishing Layers

g 5

oGNP AT g F

Dae Ho Mun, Yang Ki Oh, Gab Cheol Jeong and Hong Gun Park

(Received November 2, 2015 ;

Key Words : Floor Impact Sound(H}=H5

2k="A

%72, Remodeling(Z] E & 3)

; Revised March 16, 2016 ; Accepted March 16, 2016)

75, Integrated Floor(¥ A& W}=-%), Heavy-weight Impact Sound(%

ABSTRACT

Floating floor is most commonly used at apartment houses in Korea for thermal insulation and re-

ducing impact noise. But it in proven that the floating floor is not effective for

reducing the floor

impact noise in low frequency range. In most cases, impact sound pressure level under 63 Hz fre-

quency band were actually increased by the resonance of resilient material, lightweight concrete and

the finishing mortar installed on it. In this paper, an integrated floor system consist of 70 mm light

weight concrete and 40 mm finishing mortar successively installed on the concrete slab was suggested

to avoid the resonance. Integrated floor system increases total flexural stiffness and mass per unit

area. The natural frequencies of first and second vibration mode were increased and acceleration re-

sponse and floor impact sound level was decreased in all measurement range.
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— Light weight concrete 70mm
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Fig. 1 Cross-section of floor structure integrated with
floor finishing layers(finished floor)
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Fig. 2 Impact and receive points on structure plan

Table 1 Experimental condition by floor types and im-
pact sources; each floor types have two con-
crete slab thickness of 150 mm and 180 mm

Bare concrete slab | Integrated floor
Modal test O O
Acceleration FRF O O
Acoustic pressure
FRF © O
ISO rubber ball O O
Tapping machine
(with/ without
PVC floor O O
covering)
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Fig. 3 Measurement points on the floor for modal
analysis(roving hammer test)
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dot line) at driven point floor center P1
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(1D

(1,2)
Fig. 5 Vibration mode shapes of bare concrete
and finished floor

slab

Table 2 Natural frequency and modal damping ratio

ASlab Natural Dt
thickness |Floor type| Mode frequency %)

(mm) (Hz)

150 Bare (1,1 22 1.8

150 Bare (1,2) 44 1.8

150 Integrated | (1,1) 29 (+7) 3.5 (+1.7)

150 Integrated (1,2) 48 (+4) 2.5 (+0.7)

180 Bare (1,1) 29 2.1

180 Bare (1,2) 53 2.1

180 Integrated | (1,1) 38 (+9) 4.7 (+2.6)

180 Integrated (1,2) 58 (+5) 4.6 (+2.5)
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Fig. 6 Accelerance of integrated floor system which
has 150 mm concrete slab thickness
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Fig.7 Accelerance of integrated floor system which
has 180 mm concrete slab thickness

Impact point P 1 Impact point P2
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Fig. 8 Average impact sound pressure level(Lirmaxk)
in receiving room at each five impact points:
the circular and triangular symbols indicate
bare concrete slab and integrated floor re-
spectively(150 mm concrete slab)
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Impact point P 1

Impact point P2

(dB)

Fmax,k

L

Table 3 Heavy-weight impact sound pressure level
(Lifmax) for rubber-ball and single-number

(dB)

Fmax k

80, ~~rFr-~-r--r-- ;
quantity(Li pmax.aw), dB
Frequency| 150 mm 150 mm 180 mm 180 mm
‘o ‘ ‘ ‘ (Hz) bare integrated bare integrated
T ooty 00 T B e iy, 315 802 | 765 (:37) | 743 | 759 (+1.6)
Impact point P3 Impact point P4
— 63 725 | 67.8 (-47) | 705 | 64.3 (-6.2)
Sl s | B 125 719 | 683 (-3.6) | 716 | 69.8 (-1.8)
JE 250 647 | 62.6 (2.1) | 629 | 59.6 (-3.3)
e 500 505 | 50.5 (+0) 516 | 51.0 (-0.6)
1/1 O ve (Hz) 1/1 O ve (Hz)
Im paccttZoint P5 o Li,Fmax,AW 55 52 (-3) 54 52 (-2)

~ 80— --r--r--

8 ,od |

'a:, ?Qzéf/ﬂ

§ 60— —F ——F——

= | | R
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i i i

40 L

31.5 63 12‘5 25‘)0 500
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Fig. 9 Average impact sound pressure level(Lirmaxk)
in receiving room at each five impact points:
the circular and triangular symbols indicate
bare concrete slab and integrated floor re-
spectively(180 mm concrete slab)
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Fig. 10 Average impact sound pressure level(Lirmax)
for rubber-ball
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Table 4 Prediction result errors(test results-prediction
results) of heavy-weight impact sound pres-
sure level for rubber-ball(Lifmax), dB

Table 5 Prediction result of heavy-weight impact sound
pressure level for bang-machine(Lirmsx) and sin-
gle-number quantity(Li fmax,aw), dB

Frequency| 150 mm 150 mm 180 mm 180 mm Frequency| 150 mm 150 mm 180 mm 180 mm

(Hz) bare integrated bare integrated (Hz) bare integrated bare integrated
315 -0.8 1.3 -0.5 0.5 315 89.5 83.7 (-5.8) 83.4 84.0 (+0.6)
63 0.6 -0.8 0.9 0.5 63 81.0 77.5 (-3.5) 71.3 72.9 (-4.4)
125 0.1 1.7 0.7 0.6 125 69.8 64.4 (-5.4) 68.1 65.7 (-2.4)
250 -1.1 0 -1.1 0.4 250 58.8 55.9 (-2.9) 57.0 52.4 (-4.6)
500 0.8 2.5 0.9 33 500 459 44.3 (-1.6) 46.5 43.7 (-2.8)

Li Fmax, AW -1 0 0 1 Li Fmax, AW 54 50 (-4) 51 48 (-3)
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Fig. 11 Average heavy-weight floor impact sound
pressure level(Lirmax) for bang-machine
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Table 6 Average normalized light-weight impact sound
pressure level(L,) and single-number quan-

tity(Ln,W; Ln,AW)s dB

150 mm 180 mm
Freq. | 150 mm integrated 180 mm integrated
(Hz) |integrated (floor integrated (floor

covering) covering)
125 65.7 65.1 (-0.6) 65.0 66.1 (+1.1)
250 65.9 65.0 (-0.9) 63.2 63.2 (0)
500 64.0 63.1 (-0.9) 64.3 63.2 (-1.1)
1000 64.1 59.5 (-4.6) 65.3 60.9 (-4.4)
2000 65.8 51.3 (-14.5) 68.4 53.4 (-15.0)
Low 67 57 (-10) 70 57 (-12)
Loaw 64 59 (-5) 66 59 (-7)
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