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ABSTRACT

Pleasantness or quietness becomes one of the most important factors for residential and office

building designs recently. Especially for apartments, the noise generated by falling objects becomes a

sensitive issue these days. To overcome the problem of the impact noise in apartments, the floor

design has been changed. To reduce the transmissibility of the noise, composite floor structures are

devised and implemented for the construction of apartments. In this paper.

the noise reduction

performance of a composite floor plate with holes is analyzed. Computational models for the structures

are developed and its performance is evaluated by using the finite element method. The results show
that the noise can be significantly reduced with the multi-layer composite floor plates with holes.

.M 2

4ye Feo] AUk sz 7}
297 gl 1 FANE 8
Foo) AN 7V FRE
ojgov £3 ojsizs} 7o)

oo 4
AA LA

Mz st FAsE TF

&g Aue] W F29

-+

YA, B3, S 7]AFEE
E-mail : hhyoo@hanyang.ac.kr

Tel : (02) 2290-0446

L UL Ay

= (F) $48

144/3t 24283 &35 =28 /A 138 A 2 Z. 20034

g A, 28X vAddRbEe] Hiye Aol osiM
A A T UREY A5 udg 28 R
{7 [}

BAZE ABHE A02VH Uy 2o BRI
A e A9} aAEe] ALHT e
2 1 7bAs) YA A s @% e 2
S0l 1 §Est gl WLl 3
Ak olHe wd ARES A S
DEAIIA BHEE Hdi olE
aAEO] AEHY) ARHT AT oAE
283k bEE 2l AR SFaAzh
Q) efAjolch,
oA H3 ol gol
sherbgalel 8
PAES ANFLA Dok

kl

o?r,
tle

ln&
;‘_‘.19,

[t rQL‘ mﬁ 3
e - 438
B g
Mo X
Olﬂ
%
kJ

ir

N

s

do o
D
ok



A ASEA AT 2HE 2E9lon ojgr AL 98] LA RAYE FYdhe WEES 7
H¥ol 9wy AT o7 FAsquh videidad sy doh IfelA HoFke]l B dAdA o
b ARAHE F2A 2 AR 220 Aol we Y HX she aleEniAls 7JEAH0R Ayl FoE
b 2o ovdsiy duyo] WA HM 1 BAfo] FAgo] gk 2¥dle 4 &9 ol7t (3 mm)
AR ANZ A FLE 847 H7| "ol wekA  E7]EY Y
vietulA o] MA Al FHol ofs] wAE: &S 5 Table 18 7] A28 AEES EHXNES vie}
Mo B2 AWy B8 Al s T BAol U3 glon olg £4X8 e Ags] Fnse A
AARS] FRAL A wEAY = glojor 8 & a4 Ao A AAAH L wHh o
= ZAolth olgA thEors] & FAl sk
gAwmzel H7 So) AEAAL] TEae} uy Table 1 Materiglhproperties of floor plate
_ compositions

Fol AAA FHZ ALE obrhi gk _ —

AA] lolM Fs AAWTRE P Ast & Young% Poison | Density | expansion
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Fo| A= wak el AS5S 9k KSqr7ol
o3 Ay Ao} vl 7= h
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Fig. 1 Composition of the floor plate with holes
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Fig. 3 Thermal deflection of the floor plate

Table 3 Thermal deflection vs.
interval

Hole diameter

Hole interval

Hole diameter

hole size and

Hole interval

22.5 18 15
¢ 7 17664 27600 39744
$9 17664 27600 39744
¢ 11 17664 27600 39744

=2E/A 13" A2 3, 20034

25 | 18 | 15
No hole 16.81
67 14.74 13.62 12.14
$9 13.69 11.43 3,59
611 11.70 8.29 3.13
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Fig. 4 Shapes and dispositions of holes in the
plate
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Table 4 Thermal deflection vs. hole size and

interval
(unit : mm)
Shape . . .
Disposition Circle Ellipse A | Ellipse B
Parallel 3.13 6.30 1.59
Zig zag 351 6.45 0.59
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Fig. 6 Stress distribution obtained by the impact
analysis
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Table 5 Comparison 0f Ruma (Trax ) in light = HAF F dan
collision
Hole Hole interval Table 7 Normalized noise index in light collision
diameter 22.5 18 15 (without Fe;03 sheet)
No hole 1348(6.9E-4) ] Hole interval
47 1251 1248 1243 Hole diameter 95 18 B
(70E-4) (7.0E-4) (70E-4) No hole 245
69 1243 1215 1182 g7 2.06 2.06 2.12
(7_111%4) (7,11@4) (7.1101;:)é4> 59 194 ™ L9l
U g1E-0 | (73E-4) | (83E-0) ¢ 11 L5 L65 163

Table 6 Normalized noise index in light collision

Table 8 Normalized noise index in heavy collision

- ) Hole interval
Hole diameter ok Hole 1n§eérval — Hole diameter 275 18 5
No hole 1.00 No hole 1.00
¢ 7 0.92 0.92 0.91 ¢ 7 0.86
49 0.90 0.88 0.85 $9 e 0.80 Kook
¢ 11 0.86 0.31 0.68 ¢ 11 ok R 0.65
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