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Structural BehaviorinSlab—-ColumnConnectionswithShearPlate
Using StructuralExperimentandNon-destructive Test,Spectral
AnalysisofSurfaceWaves
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ABSTRACT

This paper is to study the response of flat plate slab-column connections consisting of various
types of shear reinforcement and steel plate subjected to gravity loadings, mainly punching shear
forces using the non-destructive testing, spectral analysis of surface waves and structural
experiments. The base specimen failed due to punching shear generated from the gravity. The
three other types of slab shear reinforcement and steel plate showed effective in resisting
punching shear for these types of connections under gravity loading. This study has focused in
evaluating the velocity response of a Surface wave during the early age as the poured concrete
specimens have been hardened, the possibility of damage detection in the slab-column connection
and the relationship between the punching shear forces and the surface wave velocities under
the condition that the punching shear forces had gradually increased until the flat plate slab in
slab~column connection had been failed.

1. Introduction and Reserch Significance

Ho] 3FYRFANA FREHCIE F29 ABo] Frtet Utk FYAD A AT E A A
2dlojre] F2A e dig FAL AAZLR Fa¥ EA R EREHE FX 7%
-2dB HEFoMY AT A5 S AN 8 28 22 B, €Y FEZ BF, ddx
HERZR 5 qeFF9 Adgnrdyo] 4. (Robertson&Kawai,2002; Yamada& Nanni,1992)
a3y FE2EEE o] &% B Eele MeAR B g d¥e AFsd. FERIA BF
ool SUMY FTHH HEF A5 A A A 47 Fa7 A

2 d7e SYAdEe AT AFS B A F2EYE ARHAe Y ohY, EREY
JE sdx FFHY FAHA #FZ7 ) B PS5 $9L NFIYez P 4
A dgrFe] gle 7€ AFATIC)Y AdadHeE 27 AFA(T2CSS), a3 8§ 3% 9
Ad2HE H7% 49 iﬂ(TSCSSPL), 2 BeAES] Ag 9 dAd2E= B3AYA(TICSSLPL) 474
2 Agsgon 100082 UTMZIAIE AMEEtRen g PgAls SASWHE & AMR-stqit

* A39, dggn A&Fe il
* A5, Fgoietn A Feta wgp

48 Fzx4¥



2. Experimental Set-up
2.1 Materials and Specimens :
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1 Test specimen material properties

Concrete | Modulus | Steel yeild strength, | Reinforced ratio in | Reinforced ratio in zilt';fg?iih:f;f
. compress of Mpa c2+ 3h width, p1, % | column strip, p2% .
Specimen strength, | rupture, strip, Pa26
fc, Mpa | fr, Mpa |Flexible,fy| Shear fyr Top Bottom Top Bottom Top Bottom
T1C 34.33 3.63 392 434 0.65 0.4 0.45 0.35 0.3 0.3
T2CSS 34.33 3.63 392 434 0.65 0.4 0.45 0.35 0.3 0.3
T3CSSPL | 34.33 3.63 392 434 0.65 0.4 0.45 0.35 0.3 0.3
T4CSSLPL| 34.33 3.63 392 434 0.65 0.4 0.45 0.35 0.3 0.3
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(@) T1C specimen top bars {b) TIC Section (c) TACSSLPL specimen top bars  (d) TACSSLPL Section
T8 1 Test specimen diagrams
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2.2 SASW Test

SASWE 715249 2549 A7 AAE 274 AFAAM FARH2YY). SASW A& H=
717 data acquisition system, 2 PCB 352A78 accelerometer receivers, 2 signal conditionersst 3
4 12mm 9 F& HA FE& AHEF FAYez FAH gk A Ig FAANAY AYgeEe
BaxE 2 75cm 10emols 2 YA A 1944 PTG A FE& Hoi=dozA TA4d
2 7}x| T+ data acquisition systemo] 7] &= ¢lch. data acquisition system< x(t), y(t)ol 2ls) &)
A 13 24 4 Agd AdnE 489 283 x(t) , y(t)E FFT(Fast Fourier Transform)el
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3. Test Result

3.1 Crack and Failure Pattern
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(a)T1C (b)T2CSS (c)T3CSSPL (d)T4CSSLPL
a3 7 Crack patterns at failure

3.2 Load Displacement
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3.3 The Result of Surface Wave Measurement
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4 Conclusions
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