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The Properties of Durability and Strength of Fiber-Reinforced
Polymer-Modified Mortars Using Eco-Friendly UM Resin
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ABSTRACT In this study, performance of fiber-reinforced polymer-modified mortar was studied for the development of
eco-friendly materials for high performance repair and reinforcement. The general cement mortar and eco-friendly UM resin was
mixed with a certain percentage for increased durability. To increase the strength of the polymer-modified mortar, PVA fiber, steel
fiber and hybrid fiber were added at a constant rate. Hybrid fiber is contains the same percentage of PVA fiber and steel fiber. In order
to determine the strength properties of fiber-reinforced polymer-modified mortar, the compressive strength test, the splitting tensile
strength test and the flexural strength test were performed. And, in order to determine the durability properties of fiber-reinforced
polymer-modified mortar, water absorption test and chemical resistance test were performed. From the experimental results,
polymer-modified mortar using UM resin was improved durability. And the tensile strength and flexural strength increased, which
were the vulnerability of fiber reinforced polymer-modified mortar. From this study, fiber-reinforced polymer-modified mortar using
eco-friendly UM resin can be used to repair and reinforcement for the external exposure of concrete structures to improve the
durability.
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Table 1 The composition of the UM resin (unit: %)

MMA PMMA BA
(methyl (polymethyl Water
methacrylate) | methacrylate) (butyl acrylate)
56 7 7 30

Table 2 The physical properties of PVA fiber

Diameter (mm) 0.04
Length (mm) 12
Tensile strength (MPa) 1600
Elongation (%) 6
Young’s modulus (GPa) 37
Oil content (%) 0.8

Table 3 The physical properties of steel fiber

Length (mm) 31.03

Diameter (mm) 0.50

Aspect ratio (L/D) 62.06
Type Hooked type

Tensile strength (MPa) 1064

(a) PVA fiber
Fig. 1 Shape of the fiber

(b) Steel fiber
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Table 4 Mix proportion of UM polymer-modified mortar

Fiber
Type Fiber contte)flt of UI\(:I/W (t:ttﬂ) (rli\i/fl)
type | total volumn | (%) IC (%) |IC (%)
(%)

PCM - -
PCMPF1.0| PVA 1.0
PCMPF2.0| PVA 2.0
PCMSF1.0| Steel 1.0 15 31.3 3.7
PCMSF2.0| Steel 2.0
PCMHF1.0| Hybrid 0.5+0.5
PCMHF2.0| Hybrid 1.0+1.0

PCM - -
PCMPF1.0| PVA 1.0
PCMPF2.0| PVA 2.0
PCMSF1.0| Steel 1.0 30 27.7 7.3
PCMSF2.0| Steel 2.0
PCMHF1.0| Hybrid 0.5+0.5
PCMHF2.0| Hybrid 1.0+1.0

PCM - -
PCMPF1.0| PVA 1.0
PCMPF2.0| PVA 2.0
PCMSF1.0| Steel 1.0 45 24.0 11.0
PCMSF2.0| Steel 2.0
PCMHF1.0| Hybrid 0.5+0.5
PCMHF2.0| Hybrid 1.0+1.0

PCM - -
PCMPF1.0| PVA 1.0
PCMPF2.0| PVA 2.0
PCMSF1.0| Steel 1.0 60 20.3 14.7
PCMSF2.0| Steel 2.0
PCMHF1.0| Hybrid 0.5+0.5
PCMHF2.0| Hybrid 1.0+1.0

PCM - -
PCMPF1.0| PVA 1.0
PCMPF2.0| PVA 2.0
PCMSF1.0| Steel 1.0 75 16.6 18.4
PCMSF2.0| Steel 2.0
PCMHF1.0| Hybrid 0.5+0.5
PCMHF2.0| Hybrid 1.0+1.0

H72d S22H AME Z2EES| U7y & dk §d 1315
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Fig. 2 Test results of water absorption
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Fig. 3 Test results of chemical residence
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(a) PVA

(b) Steel

(c) PVA+Steel

(d) Summary
Fig. 5 Test results of splitting tensile strength
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(a) PVA

(b) Steel

(c) PVA+Steel

(d) Summary
Fig. 6 Test results of flexural strength
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