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An Experimental Study on the Performance Evaluation of
Structural Synthetic Fiber—-Reinforced Shotcrete
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ABSTRACT

The cement-based composites have relatively low tensile strength and toughness. The fiber
addition is one of the most important ways of increasing the toughness of concrete. The steel
fibers have been used conventionally in the shotcrete of tunnel lining. Recently, the structural
synthetic fibers were developed and used frequently in some actual tunnel shotcreting in foreign
countries. Now types of synthetic fibers have been developed in this study. The purpose of this
study is to explore the strength and toughness characteristic of the concrete reinforced with
synthetic fibers developed in this study. The result were compared with those of steel fiber
reinforced concrete. It is seen that the performance of synthetic fiber reinforced concrete is good
as much as that of steel fiber reinforced concrete, while the synthetic fibers have advantages in

corrsion resistance and economy.
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Property Structural Synthetic Fiber
Elastic Modulus(kgf/cm®) 35x10°
Specific Gravity 091
Fiber Length(mm) 50
Tensile Strength(kgf/cm®) 4500
Ultimate Elongation 15%
Water Absorption 0
Melting Temperature 175C
Ignition Temperature 360C
Aci/Alkali Resistance High
Electrical Conductivity Very Low
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MREF | W) | s/a(%) w C S G FE58A | ARG
41 180.0 480 1205 441 2.4
AN | 44 1975 480 1141 478 2.25 9.1
47 " 2035 480 1116 455 2.25
AR | 4 1805 4505 1136 548 2.25 40
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B8 | HHEF | wi%) | 825 kgtem) | T B Ekgtlem?) | AP AE(%)
41 473 219 63.8
. gAML HR 44 424 154 36.4
plain
47 46.1 16.6 48
AR 44 42.6 322 74.8
41 343 16.1 51.4
FHAR 44 25.2 154 60.8
shotcrete
47 34 14 66
R 44 365 22.3 74.2
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AREF w/c(%6) o33 (kN) FFAd A
4 826 1571.7
TR 44 156.7 3193.7
47 1235 2715.2
AR 44 1273 1675.2
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