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VIBRATION PERFOMANCE OF PRECAST-PRESTRESSED CONCRETE SLABS
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ABSTRACT : Precast-Prestressed concrete (PC) slab is very useful in construction because it is convenient, economical and
construct in a short time. In contrast, it has low vibration performance because it has mass, thickness and support performance lower
than cast-in place slab. The effective parameters that control vibration performance are mass, natural frequency and damping. This
paper will present about the vibration analysis and experiment with PC slab. In the analysis, we will consider the floor system as one-
way slab with simple support and has composite section with concrete topping. This model is generalized to single degree of
freedom. In the experiment, 3 PC slabs which made and widely used in Thailand are laid continuously and then cover with concrete
topping. The study shows that the result from the analysis and the experiment are consistent. This study is lead to the development of
the natural frequency formula for PC slabs with nearly the real structure value which useful for the preliminary evaluation before

construction.
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1. urih

Auidanis duazifieunin CRDE RN CTREREIGEN bt
Yaeass nieidannuidniina ] msduazifieulusz
‘ﬁuﬁmmzmﬂﬁ'nﬁ'uﬁmmﬁmza:ﬁ'ﬂymwmi}ﬂsaﬁ'u il

vy = o A o o
ulﬂllz!‘ﬂ’lﬂ’]iﬁﬂ'ﬂ’]ﬂ’]iﬁuﬁgfLﬂauiuigﬂﬂwu!ﬂu%’\ujuu'lﬂ

TagTuannsAnyIanyuzyeausInseiIni ldinans

e

Auaziiiou(Bachmann 1Az Ammann, 1987(1]) taiaims 5}
g1 o A A a ‘g o t
woauypdnems quaziou (Jaymnmavulueinisose mu
MIANYIVBS Allen, D.E. (1990) [2] a2 Hoang Nam. (2004)
[3] %uﬁamiSamamté"smumﬂuqmLLazﬁaeéN‘!ums
POAUULIFY Shock and Vibration Handbook (Harris 4@
Crede, 1976 [4]) ATC Design Guide (ATC, 1999 [5]) PCI
Design Handbook (PCL 2004 [6]) dzifiudniinswaruuiy
3 1 1 & & T T o =8 [ :ﬂy
TUADUBY1IADINDI FIdIUIMYILRINITANYINUNY
= a o ' I & da v
ABUNTALTTUNANTITUATINBYVUAUNAN LASHUNUN U

% ' 3/

a = o 2 o o
ﬂﬂNﬁlliSﬂ’ﬂﬁﬂﬂuﬂ?ﬁlﬁiu!ﬂaﬂ’ﬁiiiJﬂ'lﬂ‘lJL“l’iaﬂ‘W‘Uﬁ‘ﬂﬂﬁ
& o o ao A ve o & &
WU mmmma%au“lﬂﬂﬂmmsﬂuﬁzmauﬁluiwn‘wu

- o o ° a 4
ﬂﬂuﬂiﬂﬂﬂuiﬁﬁuﬁlzl’ Tﬂﬂ%‘zuuﬁuawamiamiwmmz

o A & o o o d
wa‘vmfﬁmmsauﬁzmeuluizuuwuﬂauﬂimﬂuiammgﬂ

NOMIAIANNDTITUIHIA

= d H ~a
2. MTINTZHEMANUDTISUBR
o & & o oA o
frmesszvyududiuniaden lyaseefudlunny simple
support winAauLLURTNITHINABUAT AR aF Uiy
f A vo 4 a W 0 & a @ )
daudiliiiunsuniadausediseziuazasunsamiunin

v oo 4
A9979813 TN IR 1

ApUATAMTIY

nih (topping)

& o o
HUABUNTADALIII

o 9 o g a o o dq a ¢
NN 1 Wu1ﬂﬂ53'1JUWUﬂi’)UﬂiﬂﬂﬂL15Qfﬂliﬂgﬂﬂal‘lﬂufni?lﬂﬁ'lzﬂ
1 v

' v A6 9 ~ 4 ' ] =1
a1a13q N1Flun1sTasen 1dun 1. anuvuIEuiY
ADUNTADAUTUNIOU 5 T, 2. AUHUIVOIADUAT NN

Y] 1 4 Y LY
MUMIAY 5 . 3. 1 URIgUINA1IUDIAIADAUT UNINDY 4

uy. 18U 6 1du 4. MdeTuusdalsydovesnouninea

1593UNIINIZUBNN 28 TUMIAY 350 NN./AT.HY. 5. AIAITY

uiaé”m]3zﬁammmuﬂ§ﬂgwﬁuwﬁwgﬂwsaﬂiznaﬂﬁ 28 U
AU 150 NN/AT.BY. 6. H19TULTIAIFIGAVBINIATALT
WIARY 175 AN/AT.LAL. 7. ANNETIVOUAUTTIF 4 w3

1¥smsdimazvoansila 2s46) [7] ldwamsimsize

T { a1 a ad
ﬂ'lﬂ’J'lilaﬁ'iiiJ‘]ﬂﬂm'lﬂ‘U 10.27 3@

3. Msnaaeu
3.1 MIATOUTIDEN
r 1 dgl o L} dSI A s
d10819sznouiuTagmsiuNuiuasUnSAdALT S
5 o Y =2
dusogilon 4 was vuantaandie 35 au. v 5 .
anadausudurmguinens 4 3. 6 Fudiuau 3 weu 1135 o
9
- R-Z a  w L4
apfiunuAIy udunasunTAN UMMM 5 9. Annginsal
: . ) v o
aTiannusandumisnnan iAoy naasdan v

N2

1 .
—

a o l dy & o o Hq o
awi 2 Aregszuuiuaounsadusegnldlunminaney

3.2 MsNAey

ﬂdaaé’uﬁ:’mﬁﬂmum 40 — 90 Alan3y asfidwmilein
wuvssnanarsny wieusutiuinanaiuazadius wes
T2V NAOURUAUGI0E 90 7 AT $1uIU 3 $961e 1
Foyaii 183ms 1z mennui Tﬂﬂau“l%mmmﬁ'ﬁyugm
(173 (Fundamental Harmonic) 1naganinl 3 wazami 4
uaﬂqé{aadmwamﬁmﬁzﬁmqmm?ﬁlmﬁuﬁmdnﬁ 1910
a3 18 eimasewdaf 1 2 ey 3 Hedad 10937
Hz 12394 Hz. 1ag 11568 Hz. M@y wazaundosiy

MU 11.633 Hz.



4. nffuisuwamsimnzitazmmagou

HATIAMINATEUIAININNIIHAINNTIATIZY TasA1a1n
MINATVUAIGININTLUIY 6.49 - 20.68% Falifinaman
1. quauliavediagfonounianazandausd luadiuves
msTnszdiduminiveueglunasiidmuadiomswdn

T @ 1 = ot v =t o Y
ua ludap81993 9 lia1gand1 adsumsdsulyadeyalums

as 1

a I 3 EZ & yn ¥
amiwwaﬂﬂsﬂﬂﬂmsmﬂmaumﬂumammm o ld 1a

a

¥y 9
s A a4

ﬂWlJJﬂ’J'IJJﬁ'é]ﬂﬂﬂEJ\‘]ﬂMJJ"Iﬂ‘Uu Lmmuﬂwnmmmﬂnamm

= 1 T T dya £ d = as
aliesm d9elumsnadondivimiu@uiusn 2. dnywue
ar <] J
Y9135895 1 TUNItYBININATBUILLANULA AT NN
= 4 a2 &
lun1simsizd mzlumsimsigvaaldlaseadaliya

[

5095 LUY simple support UA IUENINITINYATBITUILY

9
¥

s SN v Y < =2 Yr.ooA
mmmmsm‘lumisuimuuﬂ"lﬂma!.aﬂuaamummu

as 1 1 PR a s 3 1w A 1 d'
are019g h ldgaaaiu Tassadaau uadalidiunaania
é o Y a a 1 g o 3/
vunugai lfifaus ufsaniuszninaiuiuauld 3.
i = S ) ] 1
A0 TUN1S IR TIENTINNAVDIANUNUIIVBITLU VDY

A

3
o d @ 1 a 1 1
Tunsdmsizviaseae ldarsinsdsedivuaianunviauas

Y Aa

ﬁmamﬁmsmﬂmi;ﬁa“lﬁ“lﬂﬂmnmmﬂaﬂﬂammﬂmm

5. unayl
IANITANHIND D
a & 1 A = g s W
1. MSINIIEHAINNINDBITUAYBITZUIRUABUNTABA
o o o 1 H g t t oo
useduiagludredien ldenuiiliauniiy 1027 Hz.
Faliadoonimenadousyilszuin 6.49 — 20.68%
- a P 44 2 @ a gt ]
2. AR IwHRavo AN unaInilaseln
k4 c;y s s tg’ Y
quimminannsznuiuiuuds
- a s ' A a oA V1
3. asiimsiasIziNavesnnuruNanNe a9z
at 1Y S P °
pIsnaasulinliugnAssuIndunsuiieziiiu
Gal = [ a 4
nlSoudsunumsinsig

3 '
4. msnaweuldnanouiunuasgshiianyus Indifes

as 3 = A 4 £ o a '
ﬂﬂi%ﬂﬂﬂﬂﬂ1ﬁlﬂﬂ’)tﬂ61ﬁﬁ0ﬂ AABINYUNITAUAIITH

' ]
=y

ar 3 T d' ada Y 1

fatiua anudsssunan Idsuduarhmunzanlums
g ¥ k4 é’ & o g’ =)

dszanamsdies dululassaduiundmniiuasunia

@ g 4 o a v

dausaduSegd  ieldilseTowillumsdszdiuaims

Fuaziiouvesszuueuinziimsnedianse

= a ¥ a J Aa o Sld? a
ﬂ'liﬁﬂ‘]sl'Illu:;'u'lclﬂlWiJﬂ’ﬁ]'lﬂ'ﬂ'Jlﬂ51314llﬂﬂluaﬂﬂizll’lm

h

6.49 %

a 4 a t :

6. MSIUATITHLATNATDURIITUINABNIZAIAIIND
3 & = o [ o 9/ a

Augruduisanedmiumsir 1 ¥ luausse mse

AuDveITTUNAIMIUY19ge Tuueziiamsdues

4%‘ o :;‘ s w o o s
VYUAUITSUY ua::5znuwuﬂauﬂmaﬂmmmﬁ]gﬂnmz

] v
<4

19 lueiaisniifsnssunSausInssR UL Na AT NI

o ' o
anuge luannin

’ ¥
MANuBETTNNA () vesiuneuniadaussduegidathaes 4 s

14.00

1300 oo %gmguagu'ua """""""""""""""" T
UEDDDDDDanUUuUDDDDUD

12.00 - AAAA ﬁeAaaAAAﬁAAAAAdAAA oA gngngqum
|200000q ©%c0,0 ° aa A ad a
11.00 o c.) Q 600 oo° °°oo A AAAA ﬁAAGA
X Oo %000
51000 T X
o P A VU S S DR P o4 o
900 \ : o w1

800 f---l---doooioo- _o o T B

; : 8 §etan 2
700 -l - i ) -
600 4 X A 5 @p01aN 3

5.00 ; T T T 1 T | ;

0 510 15 20 25 3 35 40 45
Y
nEnaeuaiei

§ g = < o 1
Mwh 3 wamsnageussuuuasunsaduieglaI0g1I1 4 s

12

04 -

0.2 o

o LI\

1 T T T T T T

normalized power spectrum
[
[o2}
()

0 10 20 30 40 50 60 70 80 90 100
frequency (Hz)

v 1 9
a4 fedusansinszinunivesiiuneuniadaus
g & Qs i
du5agddieen

a

5. paanssudscma
=

£d 1
asany tiiudrunisvesnuaiuayunisidesin

AN INUANATTUNITIVVLHITIA

6. VIINYUNTY

[1] Bachmann, H., and Ammann W., 1987. Vibration In Structures

Induced by Man and Mechines. (3rd ed.), Zurich : IABSE.



[2] Allen, D.E., 1990. Building Vibrations From Aerobics. Canadian
Journal of Civil Engineering, The National Research Council of
Canada, Vol. 17.No. 5, 771-779.

[3] Hoang Nam., 2004. Optimal Multiple Tuned Mass Dampers for

Struc-tures with Closely-Spaced Natural Frequencies, AIT

Dissertation, No. ST-04-2, Bankok, Thailand.

[4] Harris, C. M. and Crede, C. E., 1976. Shock and Vibration
Handbook, 2nd Edition, McGrawHill Book Co., New York, NY.

[5] ATC, 1999. ATC Design Guide 1, Minimizing Floor Vibration, Ap-
plied Technology Council, Red-wood City, CA.

6] PCIIndustry Handbook Committee, 2004. PCI Design Handbook
Precast and Prestressed Concrete, 5th Edition, Precast/Prestressed
Con-crete Institute, Chicago, IL.

aAanc o

[7] wsi'la AaTainszas, 2546. MadnuIngAnssuMITUazINon

¥ '
yasfiuaBUNS ABALS 1B 1NAINT TUYRINYLE. unTTuhe,

1 mnduma TuTaggsuis.



