ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 18, No. 4, pp. 930-935, December 2022
www.sodi.or.kr https://doi.org/10.15683/kosdi.2022.12.31.930

Original Article

521 2422 0|8 RC 335 £2liB2| ALEd A Eds Eot
Evaluation of Serviceability and Flexural Performance for RC Hollow
Slab by Hollow Ratio and Damping Ratio

25 2 3 o4 . 3 =5
UZE - USUW AR - OYRl’ - S

Jong Hoon Kim', Dong Baek Kim?*, Yong Gon Kim?, Jae Won Lee*, Jeong Ho Choi®

'Ph D Course, Construction Engineering Research Institute / Department of Civil & Environment Engineering, Hankyong National
University, Anseong, Republic of Korea

Director, Daewon Construction Technology Research Institute, Gunpo, Republic of Korea

3Professor, Construction Engineering Research Institute / Department of Social & Safety Engineering, Hankyong National University,
Anseong, Republic of Korea

4Ph D Course, Construction Engineering Research Institute / Department of Civil & Environment Engineering, Hankyong National
University, Anseong, Republic of Korea

>Professor, Construction Engineering Research Institute / Department of Civil & Environment Engineering, Hankyong National University,
Anseong, Republic of Korea

*Corresponding author: Dong Baek Kim, dbkim@hknu.ac.kr

ABSTRACT

Purpose: The purpose of this study is to evaluate the stiffness reduction and damping ratio of reinforced
concrete hollow slabs and to analyze their performance, and to study the effect of the damping effect of
hollow bodies and the stiffness reduction on the serviceability of slabs. Method: Test specimen was
made in a size of 0.6m*0.21m*3.6m to evaluate the vibration effect of the slab, and the hollow ratio was
set in six steps from 0.0% to 30% to measure the change in rigidity and damping according to the change
in the hollow ratio. Result: As the hollow ratio increases, rigidity decreases and the natural frequency
decreases, but as the mass decreases, the natural frequency increases gradually. Since energy is hardly
dissipated up to the hollow ratio of 20%, the hollow ratio should be reduced by 30%. Conclusion: It was
found that the bending strength degradation of the slab with a hollow ratio of about 30% is minimized,
but an appropriate natural frequency can be maintained, and a certain damping effect can be obtained.
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Table 1. Variables of test

Specimen No. Designed Hollow Ratio Hollow Ratio
1 0.0 0.0
2 10 10.8
3 15 14.4
4 20 19.7
5 25 247
6 30 324
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Table 2. Mix table for 24 MPa of g

Design Strength ~ Slump Flow  W/B  S/a Ingredients (kg ) Admixture (kg)
(MPa) (mm) ) " w C S G Silica Fume Fly Ash
24 600 45 4691 170 330 880 995 1.80 1.64
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Fig. 1. Designed figure of specimens wih hollow ratio
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(a) Specimens in form (b) Manufactured specimens

Fig. 2. Manufacturing process of specimens
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(a) Schematic diagram of serviceability evaluation test (b) Location of measuring device

Fig. 3. Impact vibration test with sand pouch
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Fig. 4. Set-up of test specimen
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Table 3. Natural frequency and damping ratio of specimens

Specimen Natural Frequency (Hz) Damping Ratio (%)
0% 24.8 1.10
10% 26.4 1.11
15% 26.4 1.08
20% 27.2 1.09
25% 28.0 1.25
30% 28.8 1.86

rio

‘dsEE

67112 AdA o] tiste] 212t 23718 B3 5AIRS 85t 271+t 2 o5, it 2 o5 S S 578
AT FFE 0% A AARE 27| -2 55 427t o %ﬁﬁﬂ‘ﬂiﬂi H91=24.6mme] 17, Z|HfshEo] 8.28tFA o £
dH9lE 11.24mmelt} 88 10%2 AldAls 27182 9] 1.84mm, 515 2.92tfL off WPstglond, Heprt
11.19mm% wjQ] F|thol5-2 7.96tf0|t}. T5-8 15%%] A &A= 27| E-2 9] 2.26mm, 515 2.97tfL wff 28513
™, M7} 11.16mmY 2] FHtho}g-27.35tfo|th. F-5-8 20% 3] AlAAE 27|78-2 9] 1.84mm, 515 2.92tfY o) 2
Aot or, 917 11.43mme we] F|thelg-2 7.55tf0Ith, $8-8 25%2 AlAAl=E 27|+ H$] 2.90mm, S
3.38td o 'AYsEl o™, B9 11.61mmY wfe] XtholE-2 7.05tfoleh, 558 30%%] AldAl: 27 E-2 ¥
1.42mm, 515 2.08tfY o] EA¥5IA. 0™, W Q7H11.06mm Y o] 5152 5.97tfo (Tt

or

o
o ol

934 KOSDI



Jong Hoon Kim et al. | Evaluation of Serviceability and Flexural Performance for RC Hollow Slab by Hollow Ratio and Damping Ratio

Soae 6AZ I RC B T4 7THRIA AL e Alde dlsto] Teaol whe Aae Tt AR ' 2

SR s LeRer, S-5-go] 27Kl ot

1 10) P 1 2ol S A5 e 4 o), 52:80] 2o 0] 4o

N
or
o
o
olN
\1
K
o 1N
>,
ool
_—)li(“
1o
=l
Jo
)
0
I
-
o
rﬁ
3
o[N

5

(2) FT5e°l 7ol w2t 2Esksol o3t Aaleo] 571H= A o® UEt o, S5-8 20%7H = A ol|A] &
Ato] dojuiz] dot Aal&o] S7he= A2 Lteh webA SEEe B Rt ShAaS-& A6 ] flolA = 25%0]
o] SEeS gHofof T Ao Ae it

(3) T5&°] T7IolE EF6HL F5-8 20% 7= B85 &2 79 gl A o= T, F5-525%5H ¥
5ol HASHIL30% Y B¢ B Aol E A o' YA, S5-7-5 2t FH= shatol v 2lsh @4
SO Aot A7) k& A 0 & ARk

(4) F5E30%FERIRC B9 FFH-E FHS olofz AAsto] 852 AstE 24gte s

A58 AT 4= YL 721E ST DS 5 e, 5580 A=A

2 FredlEe At 3 29t Qo HanlEds Eole SHE AT Aol

©

Acknowledgement

o] =2 2022 % YRS 0] PR AT TS ¢S Wof 5 7] 2 ATAI(No. 2018R1D1AL
B07047803)0]H o]o]] ZFA=H Ut}

References

[1] Choi, H.M., Park, T.W., Paik, LK., Kim, J.S., Han, J.Y. (2015). “Shear performance of board-type two-way voided
slab.” Journal of the Korea Concrete Institute, Vol. 27, No. 6, pp. 651-659.

[2] Han, S.H., Lee, M.K. (2004). “Evaluation of vertical vibration performance of apartment floor.” Journal of the Korea
Concrete Institute, Vol. 16, No. 2, pp. 221-228.

[3] Hur, M.W_, Yoon, J.H., Hwang, K.S., Youn, S.H., Park, T.W. (2017). “Evaluation of local Bearing strength of hollow
core slab.” KCI, Spring 2017 Convention, pp. 101-102.
[4] Kang, J.Y., Kim, H.G., Joo, E.H., Kim, S.M., Kim, H.S., Shin, Y.S. (2011). “Experimental Studies on the effect of

construction methods on shear strength of hollow core slab.” Proceedings of the Korea Concrete Institute, Vol. 23,
No. 1, pp. 15-16.

KOSDI 935





