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Abstract: To reduce carbon emissions in cement production, geopolymer mortar as a low-carbon material has
gradually gained attention. To enhance its ductility and toughness. the glass fiber textile reinforced geopolymer
mortar was prepared by embedding glass fiber textile into geopolymer mortar. With textile layers, grid size, epoxy
coating, and environmental temperature as the main parameters, 12 groups of specimens were designed and
prepared for three-point bending tests. The results show that the fiber textile and geopolymer mortar matrix can
achieve strong bonding and work synergistically. With the increase of textile layers, the specimens exhibit a ductile

failure mode with multiple cracking, maintaining significant strengthening effects after initial cracking, and both
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flexural strength and strain show an increasing trend. When the number of textile layers reaches 3, the peak flexural
strength and strain of the specimens increase by 71% and 92% respectively, and the toughness index improves by
over 90%. As the grid size decreases, the flexural strength increases significantly and the flexural toughness reaches
its maximum at a grid size of 5 mm, mainly due to the saturation of textile density, which enhances strength but
reduces ductility, leading to shear failure in the specimens. The application of epoxy coating generally improves the
mechanical properties of the specimens, primarily due to the enhanced integrity and tensile performance of the fiber
bundles. With the increase of environmental temperature, the flexural mechanical properties of the specimens
significantly degrade, mainly due to the softening of fiber bundles and the increased porosity of the mortar matrix
caused by high-temperature treatment.

Key words: glass fiber textile; geopolymer mortar; flexural mechanical property; textile layer; mesh size; epoxy

coating; environment temperature
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Fig. 1 Detail of the glass fiber textile
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Table 2 Performance parameters of glass fiber textile

4% 32 1/ mm YL/ MPa PR i/ GPa REE/ (g em D) £F A A A/ mm”
4 502 65 89 0.321
5 542 68 85 0.315
10 556 65 86 0. 304
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Table 3 Mixture design and physical properties of geopolymer mortar matrix
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Table 4 Design and flexural test results of GTRGM specimens

24 EZ PR Rk A ST BRI Ia/ I/ ea/ ep/

A D I
4 w2 /mm /g /C MPa MPa % %
GT0S5-T20 0 — — — 20 4. 155 4. 155 0.108 0.108 1.00 1. 00
GT1S85-T20 1 % 5 140 20 4,165  4.165  0.121 0.959  7.94  8.73
GT285-T20 2 75 5 140 20 5.472  12.484  0.156 1.161 7.43  22.08
GT3S5-T20 3 w 5 140 20 4,853 14.523 0.093 1. 290 13.83 51.68
GT4S85-T20 4 S 5 140 20 3.897 9.900  0.174 1.137  6.52  26.46
GT3S5E-T20 3 32 5 140 20 4.009  20.256  0.135 1.848  13.69  70.95
GT3S84-T20 3 & 4 160 20 5.071 16.412  0.105 1.050  9.99  37.84
GT3S810-T20 3 7 10 80 20 3.957 5.083  0.112  0.651 5.82  10.98
GT3S5-T200 3 % 5 140 200 0. 994 5,013 0.090  0.354  3.93  26.04
GT3S5-T400 3 75 5 140 400 0.782  2.032  0.076  0.272  3.58  8.75
GT3S5-T600 3 ~ 5 140 600 0.152 0. 866 0.027 0.324 12.09 59.72
GT3S5-T800 3 % 5 140 800 0.078 0.752 0.036 0. 360 10. 00 56. 44
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Fig. 2 Cross section of the specimens with different numbers of textile layers (unit: mm)
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Fig. 4 Test setup and data acquisition

2 KBERRESH

2.1 TN A-MIT L

K 5 A GTRGM i {4 117 28-He B (P-o) th e B L 8 6 25 T MR8 GTRGM i ik MBS
B 7 41 T4 GTRGM i 4 19725 th i F7-0 28 CF-e) ik, Hodr 87 1 () R AS (e 13+ 530 43 51 03X () Fn st
(2), NAW P GTRGM i F 192 il 4 Pk v BE L 3 Tk e f ik M 2P i &R S 5 B A MRS
b ) 1 DA D kLA B ERCHE P R A D A R BT N PR b ke A A RS i AE SR B 7 AN it B 1k fiE
GO MR,

f=3PL/(2bh"), (D
e=6ho/L", (2)
D=6,/64- (3)
I1=T,/T,., (4)

AL b MR 53500 D 25 P A v 25 82 L R B R R R T o S M T BB BE S o0 AT TR T
A 2B 6 AT A9 TH AR

P
B
PB
Z
= P A
% P .B+ m
g \ B __// \
PB N o = \
-, ~N
.. N
~~~~~ ~1 o
— I
G B0 5. o 5
R /mm
Bs A¢TH-REHERER 6 HEKEFHIAES
Fig. 5 Typical load-deflection curve of specimens Fig. 6 Typical failure patterns of specimens
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Fig. 7 Flexural stress versus strain curves of specimens
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Fig. 8 Flexural strength and strain of specimens
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Fig. 10 Microstructure on the fracture surface of typical specimens from SEM
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