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Abstract

In this study, the strength properties of NHL based mortar with blending basalt fiber were investigated. In the first step, it was
evaluated that physical properties of NHL based mortar according to mixing method of four types of basalt fiber and then mixing
method of one type was selected. As a result of assessment, it showed that the physical properties with mixing method of dry
blending were better than that of wet blending and mixing method that basalt fiber pre-mixed with NHL for 5 min in a blender
was selected and water and aggregate were finally added. Secondly, the investigation of blending fiber length on the compressive
and flexural strength for basalt fiber reinforced NHL based mortars was carried out. The compressive strength was decreased
with adding fiber, and the flexural strength was increased more than plain mortar. In the case of adding 6 mm fiber, the com-
pressive and flexural strength were improved more than that of others.
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Table 1. Mechanical and physical properties of fibers®
Properties Basalt fiber Glass fiber (E-glass) | Glass fiber (S-glass) Carbon fiber
Breaking strength (MPa) 3,000 ~ 4,840 3,100 ~ 3,800 4,020 ~ 4,650 3,500 ~ 6,00
Modulus of elasticity (GPa) 79.3 72.5~75.5 83~ 86 230 ~ 600
Breaking extension (%) 3.1 4.7 5.3 1.5~2.0
Fiber diameter (um) 6~21 6~21 6~21 5~15
Linear density (tex) 60 ~ 4,200 40 ~ 4,200 40 ~ 4,200 60 ~ 2,400
Temperature withstand (°C) -260 ~+700 —40 ~+380 +50 ~+300 -50 ~+700
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Fig. 1. XRD pattern of Korean local NHL.
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Table 2. Mixing method of basalt fiber with NHL and sample
designation

Sample name Condition

1 Pre-mixing of (water + fiber)

Pre-mixing of (NHL + fiber)

Produced fresh mortar — Addition of fiber

E S I )

Pre-mixing of (NHL + water + sand)

Table 3. Experimental conditions for preparation of mortar
by fiber mixing method

Material Mortar
Composition NHL + aggregate + water
Fiber length 6 mm

Mixing ratio 3 % (by weight)
70 % (by weight)
Curing condition [Temperature 20 °C, Relativity humidity 95 %

28 and 56 days

Water ratio

Curing
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(a) SEM image
Fig. 2. Photograph and SEM image of basalt fiber.
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Table 4. Experimental conditions for fiber matrix mortar
with fiber length

Material Mortar

Composition NHL + aggregate + water
3, 6 and 12 mm
3% (by weight)

Flow (165+3) mm

Fiber length

Mixing ratio

Water ratio

Temperature 20 °C,
Relativity humidity 95 %

7, 28 and 56 days

Curing condition

Curing

Table 5. Sample designation and water ratio of NHL mortar
with fiber length

Sample name Fiber length (mm) | Water ratio (%)
Plain No addition 76
B-3 3 38
B-6 6 86
B-12 12 86
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Fig. 3. Compressive strength of NHL-fiber mortar with
fiber mixing method.
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Fig. 4. Flexural strength of NHL-fiber mortar with fiber
mixing method.
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Fig. 5. Water adsorption of NHL-fiber mortar with fiber mixing method.
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Fig. 6. Photographs of NHL-fiber mortar with fiber mixing
method at 28 days.
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Fig. 7. Compressive strength of NHL-fiber mortar with
fiber length.
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Fig. 8. Flexural strength of NHL-fiber mortar with fiber
length.
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Table 6. Air content and soundness of NHL-fiber mortar
with fiber length

Air content (%) Soundness (mm)
Plain 2.3 -0.5
B-3 4.6 -0.2
B-6 4.8 0
B-12 5.4 0
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