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Effects of Steel Fibers and Prestress on Flexural Behavior

of Basalt Textile Reinforced Concrete (BTRC ) Plate
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Abstract : The three—point bending tests were conducted to investigate the effects of various textile layers, steel
fibers volume contents and prestress levels on the flexural behavior of Basalt Textile Reinforced Concrete (BTRC )
plates. With the increase of textile layers, the flexural strength and toughness of BTRC plate are improved. Prestress
on the textiles improves the first crack stress and the post—cracking flexural stiffness, but decreases the ultimate de—
flection of BTRC plate, while no obvious change occurs for the flexural strength. Adding steel fibers in matrix is re—
vealed to positively affect the first crack stress, flexural strength and toughness of BTRC plate, and the effect of steel
fibers on the flexural strength is more prominent after applying prestress on the textiles. Moreover, the increase of tex—
tile layers and the presence of steel fibers contribute to the crack pattern characterized by more and finer cracks; how—
ever, prestress on the textile reduces the crack number and increases the crack spacing.
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Fig.1 Characteristics of basalt textile and steel fibers
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Tab.1 Properties of basalt textile strip
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Fig.2 Tensile stress—strain curves of basalt textile strips
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Tab.2 Mechanical properties and geometric

characteristics of steel fibers
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Tab.3 Fine—grained concrete matrix composition kg-m=
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Tab.4 Mechanical properties of fine—grained
concrete matrix
ffa)/d YU 58 /M Pa PR E/MPa
7 40.72 4.20
28 52.20 5.26
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Fig.3 Illustration of the cross section of the BTRC specimens

with different textile layers(unit:mm)
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Fig.4 Diagram of three—point bending test (unit:mm)
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Fig.5 Flexural stress versus mid—span deflection curves of BTRC specimens from different cases
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Tab.5 Summary of the flexural behaviors of BTRC specimens

favis FFEL) J1/MPa FF AP /mm HUATRE/MPa W BREEE fmm /(N om) HEEHE
LOP0SO 8.53(1.34) 0.23(0.06) — 0.021(0.008) 1.0(0)
L1P0S0 6.98(0.51) 0.17(0.03) 7.29(0.29) 0.94(0.19) 0.124(0.023) 2.3(04)
1.2P0S0 7.07(0.35) 0.21(0.01) 11.58(0.79) 4.96(0.62) 1.028(0.118) 5.3(04)
L3P0S0 7.63(0.51) 0.22(0.02) 19.18(0.78) 6.13(0.31) 1.746(0.087) 6.7(1.2)
1.3P0S0.8 8.74(0.41) 0.27(0.01) 22.45(0.29) 6.79(0.08) 2.301(0.063) 8.7(1.6)
L3P0S1.6 9.66(0.37) 0.26(0.01) 25.12(0.11) 7.70(0.16) 2.877(0.105) 9.3(1.7)
1.3P20.7S0 9.31(0.39) 0.25(0.02) 19.58(0.20) 3.70 (0.23) 1.209(0.060) 5.0(0.8)
1.3P20.750.8 10.03(0.37) 0.26(0.02) 23.13(0.25) 4.38(0.11) 1.766(0.056) 6.3(0.5)
1.3P20.7S1.6 10.91(0.06) 0.23(0.01) 27.48(0.50) 4.78(0.08) 2.327(0.121) 7.6(0.5)
1.3P32.950 10.57(0.05) 0.27(0.02) 19.98(0.14) 2.93(0.19) 0.971(0.056) 3.6(0.9)
LAP0SO 6.85(0.45) 0.24(0.01) 23.16(0.65) 6.98(0.19) 2.405(0.262) 8.0(1.4)
1.4P14.650 8.97(0.26) 0.24(0.01) 21.95(0.52) 4.21(0.09) 1.640(0.085) 4.6(1.2)
1.4P18.950 10.62(0.42) 0.26(0.02) 22.42(0.20) 3.18(0.06) 1.213(0.033) 3.3(1.2)
L5P0S0 6.95(0.17) 0.22(0.02) 27.03(0.73) 7.67(0.39) 2.778(0.313) 10.7(1.7)
L5P14.1S0 8.87(0.31) 0.26(0.02) 26.10(0.55) 4.52(0.20) 1.820(0.118) 5.7(0.5)
L5P17.650 10.59(0.32) 0.24(0.03) 26.48(0.49) 3.32(0.19) 1.461(0.075) 43(0.5)
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Fig.6 Crack patterns of BTRC specimens

with different textile layers
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Fig.8 Crack patterns of BTRC specimens with

different prestress levels
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