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A Study on the Physical Properties of Concrete with
Three-dimensional Fiber Application
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{Abstract)

In this paper, a study on the physical properties of mortar applying 3D Textile was
conducted to compensate for the shortcomings of the existing concrete surface repair
and reinforcement method. In the tests conducted to analyze the physical properties,
compressive strength, flexural strength, and dynamic modulus measurement tests were
conducted. As a result of the compressive strength test, as the number of surfaces to
which the stereoscopic fiber was applied increased, the amount of displacement and
strength reduction rate increased, and the flexural strength also increased as the
number of surfaces to which the stereoscopic fiber was applied increased. In addition,
it was confirmed that the use of stereoscopic fibers tended to decrease the dynamic
modulus of elasticity. This result is a characteristic of the application of stereoscopic
fibers, and it caused a decrease in compressive strength due to a decrease in the
mortar content of the part to which the stereoscopic fiber was applied, and the high
tensile force of the stereoscopic fiber is believed to have affected the increase in
flexural strength.

Keywords : Concrete Surface Repair, 3D Textile, Compressive Strength,
Flexural Strength
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Fig. 1 3D-Textile
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Table 1. Characteristics of 3D-Textile
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Polyethylene | 2.6 - 4.2 65% 0.91
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Table 2. Chemical composition of cement
F6203 4_9)7
MgO 2.69
ALO; 3.40
SiO 15.60
Oxides (%) =
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SOs 1.45
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Fig. 2 Silander mold
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(a) control

(b) one side

(c) double side
Fig. 3 Rectangular parallelepiped mold
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Load (MPa)

151 — control

one side
10 4 — double side

1.00 150 200

Displacement (mm)

0.00 0.50

. 4 Compression strength test results
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Table 3. Maximum compressive strength
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Flg. 5 Flexural strength test results

Table 4. Maximum bending strength (MPs)

144 28%

control 5.94 9.61
one side 7.15 11.28
double side 8.01 11.47
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Table 5. Resonant frequency and dynamic elasticity
coefficient results (MPa)

THAEs FEAS
control 2740 2564.86
one side 2600 2318.41
double side 2162 1614.98
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