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Tensile and Bending Properties of Textile Reinforced ECC
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Abstract: Through tensile and four-point bending tests, the effects of the layers and types of textile, the
coating treatments of textile, and the volume content of polyvinyl alclohol(PVA) fibers on the tensile and
bending properties of textile reinforced engineered cementitious composites( TRE) were studied. The test
results show that, compared with the single-layer carbon fiber-glass fiber TRE specimens, the ultimate
tensile stress of the double-layer TRE specimens becomes nearly double, the ultimate bending load increa-
ses from 0. 73 kN to 1. 62 kN, the ultimate tensile stress and ultimate bending load are significantly im-
proved, and the rigidity is increased. Compared with carbon fiber-glass fiber TRE specimens, the tensile and ben-
ding properties of basalt fiber-glass fiber TRE specimens are lower. The ultimate tensile stress and ultimate ben-
ding load of the TRE specimens show a decreasing trend after the carbon fiber-glass fiber textile surface is impreg-
nated by epoxy resin and covered with sand, but the ultimate tensile deformation and ultimate mid-span deflection
increase. When the PVA fiber volume content is increased from 1. 0% to 2. 0%, the ultimate tensile stress of the
single-layer carbon fiber-glass fiber TRE specimen increases from 4. 15 MPa to 7. 05 MPa, the bending cracking
load increases from 0. 08 kN to 0. 21 kN, the tensile and bending properties of TRE specimens are improved.
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Table 1 Geometric and mechanical parameters of PVA fiber

Tensile Elastic

Length Diamet Densit
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Table 2 Mechanical properties of textiles . .
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Table 3 Specimen design

Number of Coating
Specimen textile Textile type treatments (,pw,\/%
layer of textile
T1C-N2. 0 1 C No 2.0
T2C-N2.0 2 C No 2.0
T1B-N2. 0 1 B No 2.0
T1C-Y2.0 1 C Yes 2.0
T1C-N1. 5 1 C No 1.5
TI1C-N1.0 1 C No 1.0
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Table 5 Tensile test results of TRE specimens

Schematic of four-point test loading(size : mm)

2.1

Cracking Cracking Ultimate Ultimate
Specimen tensile tensile tensile tensile
stress/MPa strain/ % stress/ MPa strain/ %
T1C-N2.0 1.07 0.17 7.05 2. 39
T2C-N2. 0 2.42 0.22 13. 15 2.70
T1B-N2.0 0. 95 0.08 1. 30 1. 94
T1C-Y2.0 0. 95 0.12 6. 90 2.98
T1C-N1.5 1.70 0.12 6.35 2.08
T1C-N1.0 0.93 0.13 1. 15 1. 68
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Fig. 3 Tensile stress-strain curves of TRE specimens
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Table 6 Bending test results of TRE specimens

Initial crack Deflection Ultimate Ultimate

Specimen load/kN of initial bending deflection/
crack/mm load/kN mm

T1C-N2.0 0.21 1.03 0.73 24.18
T2C-N2. 0 0.53 0.73 1. 62 11. 32
T1B-N2. 0 0.27 0.97 0. 46 22. 60
T1C-Y2.0 0.16 1.99 0.53 30. 67
TI1C-N1.5 0.16 1. 26 0.70 23.67
TI1C-N1.0 0. 08 0.48 0.41 20.71
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