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A Study on the Dynamic Characteristics of Composite Deck

Plate According to the Modification of Boundary Conditions

Woo— Young Kim*, Eun— Ho Jeong”, Chul— Hwan Eom®, Hee— Cheul Kim*™

As the requirement of high-rise buildings in big cities increases, steel structural system
becomes more popular in spite of the relatively higher material cost compared to that of the

concrete structural system.
because of the easiness in construction.

Most of the steel structure adopts metal deck floor system
However, the metal deck floor system has a

weakness on vibration which became very important factor in office buildings, hotels and
residential buildings as the more sensitive machines being used. Therefore, most of the
building codes in many countries restrict the natural frequency of the each floor should be

higher than or equal to 15 Hz.

Floor vibration of the KEM deck composite floor system which has been developed
recently from the engineers and scientists in Korea was measured. Also, the simplified
analytical derivation of natwral frequency for each floor was studied according to the

measured natural frequency for each different boundary condition of the floor.

As the length

of the slab gets bigger, the natural frequency of the slab becomes lower even though the
structural designer still considers it as a one-way slab.
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Table 1. Vibration measurement equipment

Sensitivity
Model Name | Model Number
(mV]/g)
signal analyzer SA 390
Accelerometer 3191A 4910
ceelerometet 3191A 5110
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Fig. 1 Measureing Points on Slabs
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Fig 3. plan view
Table 2. Slabs and Main Member Size
Dat sl i
ata Menber Size (mm) slab size
Name (m)
Girder| H 506x201x11/19
9
A TBeam| H 506x201x11/19 | 266
Gird H 500x200x10/16
irder
B H 506x201x11/19 | 8.1x66
Beam | H 500x200x10/16 ]
Gird H 500x200x10/16
. irder
C H 506x201x11/19 | 8.1x6.6
Beam | H 500x200x10/16
. H 500x200x10/16
Girder
D H 506x201x11/19 | 8.1x6.6
Beam | H 500x200x10/16
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Table 3. Natural Frequency of Test Result

Data ; Test Test Number Avera
Name|Point [ 1 2 3 4 5 6 ge
1 |10.59(10.59{10.56{10.53) 10.6 {10.59}10.577
10.59(10.59110.5610.53; 10.6 [10.59{10.577
10.53(10.53|10.53110.55{10.59(10.47{ 10.533
15.72{15.72|15.66|15.66|15.66{15.66| 15.680
15.72115.72|15.66|15.66|15.66 | 15.66| 15.680
15.66(15.69|15.66!15.6515.65| 15.6 | 15.652
154 |15.34|15.41} 15.4 }15.31]15.28|15.375
17.03|17.1617.16{17.03}16.91|16.91|17.033
15.34115.35|15.48{15.36| 15.4 [15.28]15.368
14.67{14.77|114.73{14.61 | 14.7 |14.72{14.700
14.67(14.77|114.73114.63| 14.7 14.700
14.7 |14.72|14.67| 14.7 | 14.7 14.698
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Fig 4. The Natural Frequency of the slabs
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Fig 5. Natural Frequency on the slabs on the

beam
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Table 4. Thickness and mass density of the slab
for the analysis

mass density (ke/cn)
0.00206

thickness (c¢m)
15.54

Table 4914 Bi= ule}l o] agdee] FFL
290kg/nf a2 &3 °l‘591 FHS 0kg/mold v}
#3EL 10kg/m et Y. E£3 LHE e

-374 -



AEE 270kg/awol™ €A ATE 243097ke/on o 2
sz, AP BdAAFE 2.1x 105keg/ar e
2 3l Eoldul: 3L E 0167 2L 03
o2 nHsAY. SU;E] RR{AFTFE AN
71 s A E dadeld Z2age EAZoN
Aes MIDAS GEN V3109, Lejug zag
7isl A1 83 QA= Zo)lEelnn 242 o
E& MITC4 olt}.

4.2 SHHAMA 228t Ity

2 IR/AEFFE FI7] Y ZHolE
8A4E :1717} 30y B¢ sddart Ao 45
33 ern2 30mx30mlz HAA-L Fasigo
o Het Ave 84 AYE 30mB EEeHr)
sHEW FHIAFL FAY BwE 3 AR
o] FE T odelmg feQre BE Y
oA TR Wgel AW HHAYE 3 &
Ak eHE 9y AAzAL A 71119‘
4341 HEYL Ay FHoez A8 F&
He Aoz By
Ade 9f AxzAaL
AEo] lomzg mActe
27 AAZz

d2a2eE 7154
2 shen AY g
dld Ade sgstn e 74
gagel N Ave) BAol
ol w27 WEd Ads 80
Ao AZg 4 Ak 2du HAH
SN 3¢ A AU 3y Fae
+8 W% 274 ¥ 4 gom

b §
T= po
o eystE 2dow Ade) AL

-w-

5]

Bl gy Axzde

do] T&5HY AP
o 2 oaa AAz

A o& A v E
B Esle Aer B &
FAME= 2o £g4er o
H Assds Mgt 3AH HELYS &4
Aok 23 B QA7 AAZRAHL Sene 22U
2Po2 B £ o

HEI B A&5Y A ol &Hr 93
T&o] #AEHe A HEY B ol HAE
B eg Ba A4 AdAEed, A
ot B7l miabg APl Met Bel B oz Are
A7 v EPo] FEHtn Bk MY &
e 27)9 GRZAL Fig 6.4 el ¢

*0
o

£

. I—c coino-|
T AL AL
O /.

|

rrs,

I-loco L'| lr»ocow-‘

1) —=}
Q——em—-{

A B C D
Fig 6. Boundary Conditions of Analysis Models
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Table 5 Results of the analysis and
measurement

Data Name [-2anral Frequency(f)

A 10.533 10.4270

B 15.652 16.8853

C 15.368 16.4351

D 14.698 15.2832
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Fig. 7 Difference of the Measureing and
Analysis Result
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