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Influence of Glass Fibers with Different Dimensionality
on Flexural Properties of GRC

LI Qinghai, ZHAQO Jiaojiao, LI Qingyuan, GAO Jianwei, WU Yujiao
(China Building Material Academy, Beijing 100024, China)

Abstract: The cement-based materials were reinforced by one-dimensional chopped glass fiber, two-dimen-
sional glass fiber mesh and three-dimensional glass fiber fabric (3D fabric) that was woven at intervals.
Based on the examination of load-deflection curve from four-point bending test and the crack propagation in
glass fiber reinforced cement(GRC) failure process, the bending performance of GRC reinforced by glass
{ibers with different dimensionality was analyzed. The [itted equations of bending load-deflection curve
were established, and the strength and toughness indexes were used for quantitative characterization. The
results show that, GRC reinforced by [ibers with different dimensionality possesses good linear relation-
ship between bending load and deflection in elastic deformation stage and plastic deformation stage. In the
clastic-plastic transition stage, the bending load and deflection of GRC reinforced by 3D fabric shows a sine
function relationship. The bending failure strength of GRC reinforced by chopped glass fiber, glass fiber mesh and
3D fabric is increased 53%, 92% and 193% respectively compared with that of reference cement mortar, and the
toughness index reaches 26. 7, 34. 3 and 73. 6 respectively compared with that of reference cement mortar(1.0).
3D fabric reinforcement improves the strength and toughness of GRC from a low strength and brittle material.
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Table 1 Main properties of sulphoaluminate cement

1.1

Do e
EapI N

Specific Setting time/min Flexural Compressive
surface area/ strength at strength at
(m® « kg™  Initial Final 3 d/MPa 3 d/MPa

415 30 39 8.8 53.7

®2 3IDAYNEEMEIER
Table 2 Properties of 3D fabric

Surface Surface density of Tensile strength(50 mm) /N Shear strength/MPa
Thickness/mm density/ glass fiber mesh below
(g+m™) 3D fabric/(g » m™) Warp Weflt Warp Weflt
8 636 170 2429 2271 2.3 1.3
x3 EYIHBIEMNEEEEER R4 FEEAEMBEHOEIEMEER
Table 3 Properties of chopped glass fiber Table 4 Properties of glass fiber mesh
Tensile Surface Mesh size/mm  Tensile strength(50 mm) /N

Length/mm  Diameter/pm  Density/tex

strength(tex) /N density/(g + m™") Warp Weft Warp Weft
12 15 98 0.25 170 5 5 1350 1355
*5 WKERER
Table S Mix proportion of specimens

Specimen m(cement) * w(water Water-cement Type of Fiber content/

code m(sand) reducer) /% ratio glass fiber (kg * m™*)

A0 1:1 2.5 0.225 0

Al 1:1 2.5 0. 225 Chopped glass fiber 17.0

A2 1:1 2.5 0. 225 Glass fiber mesh 17.0

A3 1:1 2.5 0.225 3D fabric 17.0"/63.6™

% ;Calculated by the glass fiber mesh(bending zone) below the 3D fabric;

DRI BBk 5 i | HOE 45 3 0 o el A L.

#*% ;Calculated by the 3D fabric.
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Fig.1 Diagram of bending load and deflection
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Fig. 2 Bending load-deflection curves of specimens
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Fig. 3 Modes of deformation and failure of 3D fabric reinforced
GRC specimen in different loading stages
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Fig. 5 Bending load-deflection fitted curves of specimens
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Table 6 Bending strength and toughness of specimens

Specimen  Ey/ P/ (Et+Py/ T, oror/  omor/
code  (Ne+mm) (Ne+mm) (N-+mm) MPa  MPa
A0 67 0 67 1.0 8.59 8.59
Al 71 1833 1 886 26.7 8.60 13.10
A2 79 2657 2711 34.3 8.70 16.47
A3 81 5883 5939 73.6 8.80 25.21
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