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Abstract

Concrete, which is the most widely used building material in modern times, has been improved not only in strength
but also in structural performance such as increase in toughness and ductility, weight reduction, and improvement in
quality of human life. Due to the surge in demand for the building, there is a tendency to be used variously from
architectural panel and architecture to interior accessories. In Korea, a light-transmitting concrete, LEFC(Light
Emotion Friendly Concrete), that insert plastic rods to stimulate emotional sensation through the combination of light
and concrete has developed. In previous research, it was confirmed that the use of a synthetic foam agent rather than
an animal foam agent did not cause a fogging phenomenon. In this study, lightweight by applying foaming agent to
LEFC and two types of fiber (Nylon Fiber, Polyvinyl Alcohol) were compared to achieve to investigate the fiber to
be applied in future. An equation that can predict the loss and adhesion reduction of the concrete section according
to the diameter of the rod (5mm, 10mm) and the interval (10mm, 15mm, 20mm) was proposed.
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Figure 1. Detailed images of materials

Table 1. Properties of foaming agent

Factors Properties
Appearance Pale tan liquid
Composition Synthetic surfactant mixture

pH (3%) 705

Specific gravit

P (g/crr?s) y 1£0.5
Solubility Easily soluble in codl water
Stability Safe in light water




Table 2. Properties of fibers
Factors PVA Nylon
Status Dry Dry
Speif i
pectie g;awy 1.320.1 113 ~ 1.16
(glem’)
Diameter (xm) 26 12,23 ~ 36
Length (mm) 6 6
Tensile strength
1,200 800
(MPa)
Y ’ dul
oung’s modulus ons 35
(GPa)
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Eof ozt 7]32 8-48] 50%, AlHEC] thgk SPA|2] £
0.3%= FYsHA 4%t & Nylon 445 0.3%, 0.6%
S5t viight Fdst AA Fholl PVA 4495 0.3%, 0.6%
Szt vk AsiSar, mixaog 77} vlieke £
Aol 27 9l 7k wsje] whet AIFAIE ARkl 1
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Table 3. Mix design
Unit Weight Super-
! ) Fiber Contents ~ W/C (k /m3) Foam - Diameter Intervals
No. Specimen Fiber Type 9 3 plasticizer
(%) (%) (/m") () (bars,mm) (mm)
W C ©
1 Foam_Nylon(0) - 0 45 294 649 500 0.3 5, 10 10, 15, 20
2 Foam_Nylon(0.3) Nylon 0.3 45 294 649 500 0.3 5, 10 10, 15, 20
3 Foam_Nylon(0.6) Nylon 0.6 45 294 649 500 0.3 5, 10 10, 15, 20
4 Foam_PVA(0.2) PVA 0.2 45 294 649 500 0.3 5, 10 10, 15, 20
5 Foam_PVA(0.3) PVA 0.3 45 294 649 500 0.3 5, 10 10, 15, 20
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(@) Punched plates (b) Tightening screws

(o) Inserting plastic bars (d) Attaching magnetic plates

(e) Placing Concrete () Completed LEFC

Figure 2. Production process of LEFC concrete

Figure 3. Completed LEFC block
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Figure 4. LEFC blocks with varying diameters and spacing
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Figure 6. Unit volume weight test result
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Compressive Strength (MPa)
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Figure 9. Flexural strength test result
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Table 4. Parameter data
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No Bar - 0 0
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Experiment Percentage Prediction
Specimen o Model
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No Bar 1.32 - -
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5mm-15 0.78 59.1 0.94
5mm-10 0.69 52.3 0.69
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