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ABSTRACT

In current design practice, the thickness of the floor slab has been determined to satisfy requirement for
deflection control. However, previous study shows that the floor thicknesses in residential buildings may not satisfy
the floor vibration criteria, even though the thickness is determined by the serviceability requirements in current
design provisons. Thus it is necessary to develop the procedure to determine slab thickness that satisfies the floor
vibration criteria. This study attempts to propose slab thickness for flat plate slab systems that satisfies floor
vibration criteria against occupant induced floor vibration(heel drop load). Two boundary conditions(simple and fixed
support), three square flat plates(4, 6, 8m), and five concrete strength(18~30MPa) are considered. Since there are
large uncertainties in loading and material properties, probabilistic approach is adopted using Monte-Carlo simulation

procedures.
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Fig. 1 Procedure flow chart
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Fig. 2 Vibration criterion curve of AlJ
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Table 1 AlJ vertical vibration criteria

ibration lank Typel Type2 | Type3
Room usage Rank I [Rank I [RankHl| RankIll | RankIl

. Living
Reside| 0 |v-05| v-15| v-3 | v-5 | v-10
1€ |phed room
Reference| ;15| v.3 | vo5 | v-10 | v-30
Office [——al
Office v-3 | v-5 about | about | about
place V-5 V-10 V-30
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Fig. 5 Heel drop force function (Lenzen and Murray)
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Fig. 6 Heel drop force function (AlJ)
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Table 2 Probability mode!l of random variables

Variables Distribution Mean values COoV
Concrete
strength Normal [|0.675f,.+ 7.6 < 1.15f] 0.176
(fo) [MPal

Elastic Young’'s
modulus Normal |4,700V f, (f <30 0119
(E,) (MPa)
folffsl( g‘)&] Normal 1014.4 0.243
Heel drop
duration (7};) | Lognormal 0.0652 0.215
[sec]

Dead load
W ey | Normal 2003.1 0314
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Fig. 10 Applied heel drop force function
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Table 3 Representative slab model

Conditions

Content

Span(l) (m)

4,6, 8 (3

Concrete compressing
strength (MPa)

18, 21, 24, 27, 30

(5)

Thickness (mm)

100~420 (17)

Boundary condition

4 simple support, 4 fixed support (2)

Table 4 Summary of analysis results fck = 24 MPa

Span Thickness Mean value a, (%gravity)
(m) (mm) Simple Fixed
100 7.486 3.636
180 1.809 0.993
4 260 0.792 0.462
340 0.438 0.262
420 0.279 0.172
100 3.403 4.746
180 2512 1.341
6 260 1.176 0.567
340 0.576 0.310
420 0.350 0.196
100 1414 2.519
180 1.405 1.730
8 260 1.145 0.764
340 0.790 0.375
420 0.489 0.232

3} 100~420mm77W 0mm 22 1748
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Table 5 Proper minimum thickness (simple support)

Span Fok Exceedancy probability (%)

length (m) | (MPa) 10 20 30 40
18 1/18.2 1/19.0 1/19.8 1/20.4

21 /185 /194 1/20.2 /209

4 24 //18.8 1/20.0 1/20.6 /213

27 /19.2 1/20.3 /21.0 [/21.7

Exceedancy probability [%]

30 1/19.6 /20.6 i/21.4 1/22.2

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 18 1/185 1/197 1/205 1/213

Thickness (cm) 21 /191 | 1203 | 1211 | 1219
(a) Simple support 6 24 /193 | /206 | 1217 | 1225
27 17200 | 1212 | 1221 | 1231
30 /203 | 1215 | 1225 | 17234
18 17200 | 1209 | 1216 | 1/223
21 /204 | 1213 | 221 | /228
8 24 /207 | 1218 | 1226 | 1233
27 212 | 1222 | 229 | 2sa
30 /214 | 1226 | 1236 | 1243

Exceedancy probability [%]

10 12 14 16 18 20 22 z 6 3 32 34 36 s 4 4 Table 6 Proper minimum thickness (fixed support)
Thickness ( em ) Span for Exceedancy probability (%)
(b) Fixed support y length (m)| (MPa) 10 20 30 40
Fig. 13 Exceedancy probability according to span 13 1252 1265 /279 7291
length for concrete strength f,. =24 MPa o1 /259 1775 1290 | 1/300
4 24 1/26.1 1/28.0 1/29.3 1/30.5
ML sl . - o - 27 1/26.6 1/28.8 /299 1/31.0
(a)s 278k &89 distd 34 F7AE A 30 | 1274 | 1292 | /303 | 1315
. 288 Ao tet AZL theT 2ol 18 | 1219 | 1/295 | /308 | 1/320
21 1/28.8 1/30.7 1/31.8 //33.1
. . i 6 24 1/29.4 1/31.1 1/32.6 1/33.9
D) AwA FAsts dde AN 4, siee 4719 27 | /300 | 1317 | /334 | 1/345
Bz 71€9 Lenzendt Murray(1969)7F AT gh 30 | /308 | 1328 | /341 | 1/352
BON 31%3 dEAZs3(19D)NA A 60N 18 /279 1/29.4 1/30.7 /318
21 /289 1/30.6 1/31.8 //33.1
9 s}5 Alo] gk}l 10144N¢] 3 2718 7H4a 9 8 24 | /291 | /3L1 | /323 | U336
= AoR Yo BE A&7 7)1E AT 21 | 1298 | 1317 | 1332 | 1/343
Z-]]/\]Q -ﬂ%ﬂ %‘7:]'5']'%‘9] X]é,:}\]ﬂ‘ﬂr/]' 71 0%523_%]' 30 1/30.9 1/32.6 1/34.0 1/35.1
S o 4 99
= 2 | M
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okatgirh o aret upe} 7o) Bds 279 SHAY Requirements for Structural Concrete (ACI 318-02)
A¢ ZaE ¢EEr} —7}?}01 ue} 23 Bge and Commentary (ACI 3I8R-(2), American Concrete
Zaste oz vehdon 23l Zeole Zvle wet Institute, 2002, pp.102~106.
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