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Propagation of floor impact vibration in a 1:10 scale model of a test structure
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ABSTRACT

Vibration characteristics of concrete slabs were investigated using a 1:10 scale model and finite element method. A
1:10 scale model of a test building with 150 and 200mm slab thicknesses was made of acrylic materials. Modal test was
conducted to investigate mode shape and modal frequencies. Results show that the mode shapes of two slabs with
different thickness are similar each other, whereas natural frequency is different. Through modal analysis using FEM, it
was revealed that both mode shapes and natural frequencies calculated from the FEM model are similar to those of the

scale model measurement. It was also found that natural frequencies increased with increment of the slab thickness.
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Table 1. Details of the test building 1:10S A& }“E} 2 AT Z8E FHEFHI F

B NPT AAEAL AR A FHEIe FAs
&l 7 150, 180, 210, 240 mm (7 3704) }Dl;i“]m ;71” o Xﬂj;z] %ijg;zrq 0;1 :Z:

H i) A = 1=1 A=

oA | 4.7mx5.3m (25mY) : 309 Fd) ANHA A esE T -
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AFERoH, ¥ FHRFL T8 20 Yehduiel 2

= 1 2,800 [mm]
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Figure 1. Section and floor plan of the standard test

Figure 2. 1:10 scale model of the testing building

building
) 3.2 5373
3. 3R % 33} 7o) exciter (B&K, Type 4810)E o]ga}o]
Alg-S TS S u 7IEEAE o]E3ste] T 9

3.1 %2 7 4 A% 28k A9 vk AEEAS ZAe et vieake] e

FHRYE ALy Qe AP A0l A LE= TEE E 1) RS ARG, AemA= 7+ A
Al 2 Awel el el et AW WAL A aey g0 wasgn, Sa) # Avelde %Al
7810}010]: _:‘J'E]‘ /\]71}01‘148} TX'HOHH": X1B]: 71——101, ] _1:[1_7_”7]_ %75101] U]i]l:— "éﬁok—g ﬁ §1_ ].7] _r]gH }\6:1 7]»4\_1:
el AR AR w:atﬂ Ui ol Ew

Al (Endeveo, Type 2250—-12)F Ag3al9ith AEEALS

o
=] o K 2=3) =2 93
HH TFJ_AE]OJ ER Rk A =9 Wids= ANZE Fa B47](B&K, Pulse system) & Zd] £4
AZE FHEHY] Aol

5

t“ﬂ TERA Y N sgion, v BE @t e RE 220
“ AAs

= A Aol AEFR Y (Spectral dynamics, Starmodal) S ©]€3}

A5 GdAEZ 73St ol F
EE ZAYEY 712 24X} AR G
d& AEstelon, ohady I ES]
20 el

of AME, Ad, A 5 9 ARE AENY o masar
G 2 ATele 99 TaEs A
5o WgEol A os Ay I HE ol% 7]
s FEE 4 vkal AAs e, T
O ZH
=

Table 2. Properties of acrylic and concrete
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Table 3. Natural frequencies at different modes

Slab thickness 1st 2nd 3rd
[mm] [Hz] [Hz] [Hz]
15 180.8 305.7 484.9
20 221.6 365.8 500.6

(a) 15mm slab (Ist—3rd mode)

(b) 20mm slab (1st—3rd mode)
Figure 4. Mode shapes of 15 and 20mm slab
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Figure 5. FRF of 150 and 200mm slab
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Table 4. Natural frequencies in 1st-3rd modes

Slab thickness 1st 2nd 3rd

[mm] [Hz] [Hz] [Hz]

10 130.2 211.1 339.3

15 192.8 307.8 498.9

20 254.4 402.3 653.9

25 314.5 493.4 802.8
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(b) 20mm slab (1st—3rd mode)
Figure 7. Mode shapes of 15 and 20mm slab

™
o
ol
ol
2
=
o )y FH oXx

=L
oenNEsE }_/\]-6]-%\:]-, 77} 15mm°ﬂ/‘i
20mm= F7bE o) R fAbekd, 7F e a
FRETE EdE FA9 St wet 34 Frkske

o T =

Ao % vEbETh

0

HAow Vel oH, %am A7 10mmelA 25mmE
SVl w7 = s oF 130HzolA
314.5Hz® Z7}slict.

1[‘1
1o,
=

% 7]

2 AT AAEAER ‘mEs) JleAryT (&
AWME 0 10023489) ] Adow FHHUFYL
ZaEd

1) A=z, d-dE, 2005, “F3 242HE o] &% U
B 224 vig FAAF ST, FASNET e
5 =52 2154 A53Z, pp. 604—611.

(2) H. G. Harris, G. M. Sabnis, “Structural
modeling and experimental techniques” , CRC press,

1999

(3) A9, 7AE, ¥R, 2004, “1-g A=) 2y

(5) Aleksandar
Bennett,

Pavic, Paul Reynolds, Peter Waldron,
2001,

post—tensioned concrete floors using finite element

Kevin “Dynamic  modelling  of

analysis” , Finite Elements in Analysis and Design, 37,
pp. 305—323.

6) A, 1996, “YHEAHE o] &S T FHAS
o A&4% olE ABdoMe] Ba AT - w3 v

&9 71354 1999, "SEAH | &3t
Az A8 F2RAY aANLE dFS 9% 7|24

3 ie%z—ﬁ A15¢8 A6Z. pp. 215-222.
, 2003, "AIEEA S oS Bt
pp. 184-190.

(9) "= A5, AskE, 2003, "FA W xA
PSR
]

(10) Mees and O. 1993,
"Structure—Borne Sound Transmission at Elastically

Vermeir,
Connected Plates", Journal of Sound and Vibration
166(1). pp. 55-76.

(11) M. A. Stewart and R. J. M. Craik, 2000,
"Impact Sound Transmission through a Floating Floor

on a Concrete Slab", Applied Acoustics 59. pp.

353—-372.
(12) A. Pavic. and P. Reynolds., 2003, "Modal
testing and dynamic FE model correlation and

updating of a prototype high—strength concrete
floor", Cement & Concrete Composites 25(7). pp

787-799.


Lee Ho-Chul
사각형





