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ABSTRACT

Flat plate slab systems are more economical rather than reinforced concrete frame systems
because flat plate slab system reduces story height. Furthermore flat plate systems are more
popularly needed in construction practice due to flexibility of plan. Korean Concrete Provisions
2003 provide the minimum thickness of the slab that satisfies serviceability requirement to the
static displacement. However, floor thickness in residence buildings may not satisfy the floor
vibration criteria although the thickness satisfies the serviceability requirements in current design
provisions. This study estimatés the dynamic properties of floor vibration for existing flat plate
slabs, and proposes the slab thickness satisfying the floor vibration criteria. The dynamic response
analysis using finite element method and reliability analysis are carried out for this purpose.
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» Fig. 2 Subject plan for field test
100 -]_ V30 )
— =V10 Table 2 Floor properties of field test subject
-__X: Classification Contents
10 5
g l/ - ;:’,_‘1).5,5 Room usage Livingroom
£ - Span length (m) 7.7
s 1 e ==
& = & (clear span length) (6.55)
< A P Slab thickness (mm) 950
0.1 ==
== Concrete strength (MPa) 30
001 il Height of the story (m) 3.3
1 10 100 _ . .
Natural Frequency(t] Construction FP-1 Without partition wall
condition _ : "
Fig. 1 Vibration criteria curve of AlJ FP-2 With partition wall
Table 1 AlJ floor v ibration criteria
Type . Typel Type2 Type3
Rank Rank I Rank I RankII Rank II Rank II
Room usage
. Livingroom, _ _ _ _ _
Residence bedroom V-0.75 V-1.5 V-3 V-5 V-10
Reference | " y_;5 V-3 V-5 V-10 V=30
. room
Office Office .
- place V-3 V-5 V-5 V-10 V=30

Type1 : floor exposed to continuous or intermittently repeated vibration
Type 2 : floor exposed to impulse vibration and having low damping ratio (£ <3 %)
Type 3 : floor exposed to impulse vibration and having high damping ratio (3 %<& <6 %)
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(b) Floor response for heel drop (FP—2)
Fig. 3 Floor response for heel drop
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Table 3 Mean "Values of measured- results

Dynamic; Maximwm { Natural |Damping
: erties|acceleration| frequency| ratio
. Subject (%g) (Hz) (%)
FP-1 1.073 13.196 2.69
FP-2 1.251 16.611 6.98
10 —_ V10
—_—Vs5
En ~— B FP1
< — A FP2
€1 —-—-"u
<
01 —
1 10 100
Natural Frequency{Hz}
- Fig.4 Comparison with measured results and

vibration criteria
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Table 4 Comparison with measured results and
analysis results

Maximum Natural
acceleration | frequency
(%g) (Hz)
Measured
results, @ 1.073 13.196
Fp-1 Analysis
results, @ 1.139 13.184
Error (%), '
I@-D1/Dx 100 5.78 0.076
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Table 6 Aﬁalysis results (span length 6 m)
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Table 8 Probability model of random variables

Fig.6 Vibration analysis results according to Variables | Distribution Mean values cov'
concrete strength .
_ Concrete
Table 7 Representat?ve slab model ’ (f‘;rfe;g:,:) Normal | 0.675/,+7.8 = 1.154, | 0.176
Analysis parameters | Contents ~, ’
Elastic 1.06 X 15000 /7,1
Concrete strength (MPa) 30 Young's ) Fr < 30MPa
- - dulus | Normal (105 ) 0.119
Damping ratio (%) 3 modu 1.06 % (10500 / Fx + 758
(E’C,Wll) . ;fck>30ma
Bays 3X3
Heel drop
Span length (m) 6.8 force | Normal 1013.9 0.215
| Span length | 180, 200, 220, 240, (P, k)
Slab 6m . 260, 280, 300, 320 Heel drop
thickness - duration |Log—normal 0.0652 0.314
(mm) Span length | 240, 260, 280, 300, (Ty,sec) |
,8m . | 320, 340, 360, 380 ¥ Coefficient of variation
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Table 9 Summary of vibration analysis results

vlased gy g

o V=102

Span Slab Maximum Natural

length | thickness | acceleration | frequency
(m) (mm) (%g)

180 1.814 10.385

200 1.565 11.487

220 1.333 12.661

240 1.126 13.578

6 260 0.945 14.495

280 0.792 15.462

300 0.664 16.346

320 0.564 17.163

240 0.750 7.187

260 0.706 7.736

280 0.662 8.209

g 300 0.617 8.786

320 0.576 9.193

340 0.5639 9.670

360 0.499 10.060

380 0.463 10.520
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Table 10 The proposed minimum thickness of flat plate slab

Damping ratio. < 3% °

- Damping'ratio > 3% - C

mpoan | Sl | | Sepen | S | e
for V-5(%) A | for V-10(%) C
5 1/183 . ' 1 1,/23.2
10 1,/19.1 5 1,/23.8
6 20 1,/20.3 6 10 1,/24.7
30 1,/21.2 20 1,/25.6
30 1,/26.4
40 1,/21.9 0 /273
5 1,/21.1 1 - 1/296
10 : 1./21.5 ' 1,/30°
20 1,/22.3 10 1,/30"
8 30 /229 8 20 1,/30
30 1,/30"
40 | 1,/235 10 /30
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