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Experimental Study on Vibration Reduction Characteristics of Polymer Concrete

Jeong-Jin Kim', Hak-Bo Shim?>*

Abstract: Polymer concrete is expected to be widely used as a building material because it has a shorter hardening time and excellent compression,
tensile, bending, bond strength, frictional resistance and abrasion loss compared to general concrete. The polymer concrete has excellent vibration
damping performance and research on the use of various reinforcing materials is being conducted. However, in order to completely replace the general
concrete and the general anti-vibration reinforcement, such polymer concrete requires an overall review of vibration reduction performance considering
physical properties, dynamic properties, productivity and field applicability. In this study, the physical and dynamic properties of polymer concrete
by epoxy mixing ratio were compared with those of general concrete. It was appeared that compression, tensile, bending and bond strengths of polymer
concrete by epoxy mixing were significantly higher than those of general concrete. Especially, the tensile strength was more than 4 ~ 6.5 times. Based
on the basic physical properties of polymer concrete, the damping ratio, which is a dynamic characteristic according to the epoxy mixing ratio, was
derived through analytical models and experiments. As a result, the dynamic stiffness of polymer concrete was 20% higher than that of general concrete
and the loss rate was about 3 times higher.
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Table 1 Concrete mixing design

. Aggregate Type
Type l\/iz‘:ilzg Cement Epoxy San dgg S%lica yIS).ilical Water
sand #4 sand #6
Plain  1:3 200 - 600 - - 130
P-10 1:9 - 50 - 150 300 -
P-15 1.5:85 - 75 - 150 300 -
P-20 28 - 100 - 150 300 -
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Table 2 Physical properties of cement

; L . Compressive
Density Blaine Stability Setting time(min) strength(MPa)
5 fineness
(g/en’) 2 (%)
(cm/g) Initial  Final 3d 7d 28d
3.15 3,318 0.16 210 300 22.0 28.8 38.7
Table 3 Physical properties of epoxy
. Adhesive Tensile Compressive ~ Bending
Density
(@lem’) strength strength strength strength
[N/mm?] [N/mm?] [N/mm?] [N/mm?]
1.03 3.7 23 4.1 2.5
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Table 4 Physical properties of aggregate

Density Size Absorption

Aggregate type (glem’) (mm) %) FM
River sand 2.60 5 0.8 3.09
Silica sand #4 2.64 0.85~1.2 04 3.48
Silica sand #6 2.60 0.25~0.6 0.5 1.71
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Fig. 4 Tensile strength by polymer content
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