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Relationship Between Damage and Dynamic Properties

of a Short-Span Precast Concrete Slab

U578 TeeeA! uaz Wnswed andudun®*

¥ ma3vrimngsules) aaImnsumans un meaeyswy 2.9ay3

*Corresponding author; E-mail address: pattarapong@eng.buu.ac.th

s 1
UNnanea

ANt a1 SANYIANENTUS ST eTE R UAMULE YUY
wavAEudAMIamansveuiuiupaun3ndaussdniagy laed

o ¢ A

mq"dizamLwammme’fuﬂ’uémaaa‘xoﬁ’umimﬁammawaamwﬁ
sysuTALazdndunumsluLRassyauANudemaluBenas
younuy §aursatnluldusslondlunisiaunignisnsas
Uszidluaninanuuduseedaseadiunuiiudie3insnsaain
MeeuNNISUsETIUANENTRINAAMEAR SN INAFOUMIENTS
Tbwinusmndulassaie Ssdanuasmnsnduarandlddne
Tunisnedeuld maseldvinsnedeulnslfuiuiunouningady
W1 5 wuRuns N9 35 wuRwes Juasuainmanndd (PC Wire)
R 4 Tadmnsduay 4 18U Lazdauenieie 1, 1.5 uag 2 lWns
%ﬂﬁl,l,iamzv?%wm;m a1 fanansga WisliAnaudemelusesu
Fin9 9 mmﬂ'wmméuﬁmasﬁﬂmmﬁauﬁ’uﬁmﬁamsm@aqmm
uuiy mu@'ﬁ"umsms’m'ffﬂﬂ'wmmE'w'ﬁiimn&Lﬁséfﬂﬁmmmmﬂw
Yo uNuRY nan1sAnwnuInilslassadrausiui uAnaudeme
1Nty ArAudsssuTALAziiAanas uavAdadIuaamLsaLd]
Afiuuntu Tnon1siWa sunUasvesrndndrunanusuasiiany
FaauiuszAuaudemeninniinisidsuslaswesdinnnud
555317 TnsusiuiiuazBuAanisuanindlomemudsssumaanas
Uszanay 1-6% vausfiAndadauaumuasiianiivdudseana 10-
20% wenaNHuLIMensAnwanlasadssLanusuiuly
Uszyndf fun1sussiiuninudoneduud uil unseniudnsu

Tassadaaznuladaly

)

AdAEy: Audsmenelageadne, AuURsIINYIR, dndiu

AU, LHUNUADUNSHDALTS, LL&Juﬁuﬂ@uﬂ%mﬁﬁagiJ
Abstract

This article presents a study on the relationship between

damage levels and the dynamic properties of precast

prestressed concrete slabs. The objective is to investigate the

correlation between changes in natural frequency and damping
ratio at various damage levels in the slabs. The findings aim to
contribute to the development of an indirect structural health
assessment approach based on dynamic property evaluation
instead of traditional load testing. This method offers greater
convenience, speed, and cost-efficiency. The study involved
testing short-span precast concrete slabs with a thickness of 5
cm, a width of 35 cm, and reinforcement with four 4-mm PC
wires. The span lengths of the slabs were 1, 1.5, and 2 meters,
and they were subjected to point loads at mid-span to induce
damage at different levels based on the ratio of deflection to
load capacity. During the testing, the natural frequency and
damping ratio of the slabs were measured. The results reveal
that as slab damage increases, the natural frequency decreases,
while the damping ratio increases. Notably, changes in the
damping ratio were more sensitive to damage levels than
changes in the natural frequency. Cracking in the slabs was
observed when the natural frequency decreased by
approximately 1-6%, while the damping ratio increased by
about 10-20%. The proposed methodology can be extended to

evaluate damage in slabs or beams of bridge structures using

similar dynamic-based assessment techniques.

Keywords: Structural Damage, Natural Frequency, Damping

Ratio, Prestressed Concrete Slab, Precast Concrete Slab
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