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ABSTRACT

Purpose: To reduce the noise and vibration of reinforced concrete slab structures, the damping
performance is to be performed experimentally after installing hollow core or filling it with liquid.
Method: Using the hollow rate as an experimental variable, the damping ratio and stiffness of each
test specimen at impact load are obtained to determine the difference between the damping ratio and
stiffness of the numerical analysis. In addition, the damping effects are reviewed by comparing the
difference in the damping ratio and stiffness of a test specimen filled with liquid 50% of the study.
Results: Since the difference in resistance between a specimen with or without hollow core is 5%, it is
judged that there is no structural problem, and the injection of liquid into the hollow core can increase
the damping ratio, which can reduce noise or vibration. Conclusion: At less than 20% of hollow rate,
there was little damping effect, and at 30%, damping effect was found. However, if liquid is injected
into the hollow core of the specimen, damping rate is shown to increase, and the injection of liquid into
the hollow part is believed to reduce noise or vibration.
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Table 1. Design of Specimens

Specimens Reinforcement Hollow Core rate Remarks

S-0 0%

S-1 10% Slab Dimension : 600Wx3,600L>x210H
S92 Upper : D13@150 200 Hollow Core Type : Sphere

Lower : DI3@150 0 [, =400Mpa, [, =21Mpa
S-3 30%
S-2W 20% Same Dimension with 50% Liquid
S5 AN M

Fig. 1. Production of Hollow Core Specimens
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Fig. 2. Production of Hollow core Specimen with Liquid
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Fig. 3. Concept of Impact Vibration Test
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Fig. 6. Measurement of Damping Rate with HPB
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Fig. 7. Performance Test of Hollow Core Slab
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Table 2. Results of Impact Vibration Test

Specimens Hollow Rate Damping Ratio Natural Frequency

S-0 0% 1.21% 24.8Hz

S-1 10% 1.11% 26.4Hz

S-2 20% 1.25% 27.2Hz

S-3 30% 1.86% 28.0Hz

S-2wW 20% 7.08% 26.4Hz
T T T == =
ERI N 53508, (25 4v) S

£=7.08%
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Fig. 8. Impact Test Results of Specimen with 20% Hollow Rate and 50% Liquid
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Table 3. Results of 4 Point Bending Test about Hollow Core Slabs

Specimens Maximum Load (kN) Maximum Displacement (mm)
S-0 62.4 64.2
S-2 58.8 53.6
S-2wW 62.7 63.9
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