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(@) Pull-out force and slip behaviour of parent, epoxy-coated,
and hybrid basalt YRCM specimens, (b) plot representing
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Photographs of different YRCM specimens reinforced with
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average bond stress and energy absorbed by carbon YRCM
during the yarn pull-out test.

Photographs of different YRCM specimens reinforced with
parent carbon yarn, epoxy coated carbon yarn, and carbon
hybrid yarns subjected to a yarn pull-out test.

(@) Pull-out force and slip behaviour of AR-glass, basalt and
carbon parent, and hybrid YRCM specimens, (b) plot
representing average bond stress and energy absorbed by these
specimens during the yarn pull-out test.

(@) Yarn pull-out force and slip behaviour of parent, epoxy-
coated, and hybrid AR-glass FRCM specimens, (b) plot
representing average bond stress and energy absorbed by these
specimens during the yarn pull-out test.

Photographs of different FRCM specimens reinforced with AR-
glass fabric, epoxy coated AR-glass fabric, and hybrid yarn-
based AR-glass fabrics subjected to a yarn pull-out test.

(@) Yarn pull-out force and slip behaviour of parent, epoxy-
coated, and hybrid basalt FRCM specimens, (b) plot
representing average bond stress and energy absorbed by these
specimens during the yarn pull-out test.

Photographs of different FRCM specimens reinforced with
basalt fabric, epoxy coated basalt fabric, and hybrid yarn-based
basalt fabrics subjected to a yarn pull-out test.

(@) Yarn pull-out force and slip behaviour of parent, epoxy-
coated, and hybrid carbon FRCM specimens, (b) plot
representing average bond stress and energy absorbed by these
specimens during the yarn pull-out test.

Photographs of different FRCM specimens reinforced with
carbon fabric, epoxy coated carbon fabric, and hybrid yarn-
based carbon fabrics subjected to a yarn pull-out test.

(@) Pull-out force and slip behaviour of AR-glass and basalt
epoxy-coated FRCM at 25 mm and 50 mm yarn embedment

lengths, (b) plot representing average bond stress and energy
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Figure 4.35

Figure 4.36

absorbed by these specimens during the yarn pull-out test.

(@) Pull-out force and slip behaviour of AR-glass, basalt and
carbon parent, and hybrid yarn-based FRCM specimens, (b)
plot representing average bond stress and energy absorbed by
these specimens during the yarn pull-out test.

Schematic showing the interaction of cementitious mortar with
different yarn specimens: (a) parent (uncoated) high
performance yarn bundle, (b) epoxy coated high performance
yarn bundle, and (c) epoxy coated hybrid yarn.

(@) Tensile load versus displacement plot for AR-glass, epoxy
coated AR-glass fabric, and AR-glass hybrid yarn-based fabric
reinforced FRCM specimens, (b) plot representing average
tensile strength and energy absorbed by these FRCM specimens
during the uniaxial tensile test.

Photographs of various failed FRCM specimens reinforced with
AR-glass fabric, epoxy-coated AR-glass fabric, and hybrid
yarn-based AR-glass fabrics subjected to a uniaxial tensile test.
(@) Tensile load versus displacement plot for basalt, epoxy
coated basalt fabric, and basalt hybrid yarn-based fabric
reinforced FRCM specimens, (b) plot representing average
tensile strength and energy absorbed by these FRCM specimens
during the uniaxial tensile test.

Photographs of various failed FRCM specimens reinforced with
basalt fabric, epoxy-coated basalt fabric, and hybrid yarn-based
basalt fabrics subjected to a uniaxial tensile test.

(@) Tensile load versus displacement plot for parent basalt,
epoxy coated thermoset basalt fabric composite, and basalt
hybrid yarn-based thermoplastic fabric composite reinforced
FRCM specimens, (b) plot representing average tensile strength
and energy absorbed by these FRCM specimens during the
uniaxial tensile test.

Photographs of various failed FRCM specimens reinforced PP-

fibres, basalt thermoplastic, and thermoset fabric composites
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Figure 4.41
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subjected to a uniaxial tensile test.

(@) Tensile load versus displacement plot for PP-FRC, ARG-
EC-F (1 L), ARG-EC-F (2 L), B-EC-F (1 L), and B-EC-F (2 L)
FRCM specimens, (b) plot representing average tensile strength
and energy absorbed by these FRCM specimens during the
uniaxial tensile test.

(@) Tensile load versus displacement plot for basalt hybrid yarn-
based thermoplastic fabric composite reinforced FRCM
specimens of varying mesh opening sizes (6 mm x 7 mm, and
10 mm x 12 mm), (b) plot representing average tensile strength
and energy absorbed by these FRCM specimens during the
uniaxial tensile test.

(@) Tensile load versus displacement plot for parent carbon,
epoxy coated carbon fabric, and carbon hybrid yarn-based
fabric reinforced FRCM specimens, (b) plot representing
average tensile strength and energy absorbed by these FRCM
specimens during the uniaxial tensile test.

Photographs of various failed FRCM specimens reinforced with
carbon fabric, epoxy-coated carbon fabric, and hybrid yarn-
based carbon fabrics subjected to a uniaxial tensile test.

(@) Tensile load versus displacement plot for AR-glass, basalt
and carbon parent, and hybrid FRCM specimens, (b) plot
representing average tensile strength and energy absorbed by
these FRCM specimens during the uniaxial tensile test.

Plot showing number of cracks and crack spacing in various
FRCM specimens: (a) AR-glass, (b) basalt, (c) carbon; (d) PP-
FRC and number of layers comparison; (e) parent basalt,
thermoplastic and thermoset fabric composite.

(@) Flexural load versus mid-span deflection plot for parent AR-
glass fabric, epoxy coated AR-glass fabric, and AR-glass hybrid
yarn-based fabric reinforced FRCM specimens, (b) plot
representing average flexural strength and energy absorbed by

these FRCM specimens during the flexural test.
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Figure 4.44

Figure 4.45

Figure 4.46

Figure 4.47

Figure 4.48

Figure 4.49

Figure 4.50

Figure 4.51

Photographs of various failed FRCM specimens reinforced with
AR-glass fabric, epoxy-coated AR-glass fabric, and hybrid
yarn-based AR-glass fabrics subjected to a flexural test.

(@) Flexural load versus mid-span deflection plot for parent
basalt fabric, epoxy coated basalt fabric, and basalt hybrid yarn-
based fabric reinforced FRCM specimens, (b) plot representing
average flexural strength and energy absorbed by these FRCM
specimens during the flexural test.

Photographs of various failed FRCM specimens reinforced with
basalt fabric, epoxy-coated basalt fabric, and hybrid yarn-based
basalt fabrics subjected to a flexural test.

(@) Flexural load versus mid-span deflection plot for parent
basalt, epoxy coated thermoset basalt fabric composite, and
basalt hybrid yarn-based thermoplastic fabric composite
reinforced FRCM specimens, (b) plot representing average
flexural strength and energy absorbed by these FRCM
specimens during the flexural test.

Photographs of failed basalt epoxy coated FRCM and basalt
thermoplastic fabric composite-based FRCM after flexural test.
(@) Flexural load versus mid-span deflection plot for basalt
hybrid yarn-based thermoplastic fabric composite reinforced
FRCM specimens of varying mesh opening sizes (6 mm x 7
mm, and 10 mm x 12 mm), (b) plot representing average
flexural strength and energy absorbed by these FRCM
specimens during the flexural test.

(@) Flexural load versus mid-span deflection plot for
unreinforced plain mortar, PP-FRC, and FRCM specimens
reinforced with B-PP-1_PET_TP-F (2 L), B-PP-1 PET_TP-F
(4 L), and B-PP-1_PET_TP-F (6 L), (b) plot representing
average flexural strength and energy absorbed by these FRCM
specimens during the flexural test.

Photographs of failed unreinforced concrete and PP-FRC

specimens after flexural test.
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Figure 4.52

Figure 4.53

Figure 4.54

(@) Flexural load versus mid-span deflection plot for parent
carbon fabric, epoxy coated carbon fabric, and carbon hybrid
yarn-based fabric reinforced FRCM specimens, (b) plot
representing average flexural strength and energy absorbed by
these FRCM specimens during the flexural test.

Photographs of various failed FRCM specimens reinforced with
carbon fabric, epoxy-coated carbon fabric, and hybrid yarn-
based carbon fabrics subjected to a flexural test.

(@) Flexural load versus mid-span deflection plot for ARglass,
basalt and carbon parent, and hybrid FRCM specimens, (b) plot
representing average flexural strength and energy absorbed by
these FRCM specimens during the flexural test.
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