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An Experimental Study on Fundamental Quality Properties of Basalt Fiber
Reinforced Mortar according to Application of High Volume Fly Ash

Yun-Wang Choi,”” Sung-Rok Oh,” and Byung Keol Choi"
YDept. of Civil Engineering, Semyung University, Semyung-ro 65, Jecheon 27136, Rep. of Korea

ABSTRACT This study was evaluated that fundamental quality properties in the mortar level, as part of a basic study for
development of fiber reinforced concrete using basalt fiber. Mortar mixtures used in the experiments used the mortar using cement
only and high volume fly ash mortar using fly ash of 50%, was evaluated by comparison. As a experiments results, high volume fly
ash mortar using 50% fly ash was effective for improving fiber dispersibility than mortar using cement only, accordingly, it showed
that fiber aggregation phenomenon has been greatly reduced. In addition, if the fly ash used much more than 50%, the compressive
strength has been shown to decrease of about 30%, fiber length and mixing ratio of basalt fiber was found to have a greater effect on

flow properties than mechanical properties.
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Table 2 Physical properties of fine aggregates

Density Absorption |Unit Weight
P gemd) | MO 00 k)

River sand 2.60 2.70 1.56 1,670

Table 3 Physical properties of fiber

Tensile | Young’s
strength | modulus
(MPa) (GPa)

BF | * table 4 18 2,500 89 2.46

Length | Diameter
(mm) (em)

Density

Type (g/em’)

Table 4 Basalt fiber picture used in the experiment

6 mm 20 mm 30 mm

Aspect ratio: 330 | Aspect ratio: 1,100 [Aspect ratio: 1,600

Table 1 Chemical compositions and physical properties of binder

Tupe CaO SiO, Al,O3 MgO Fe, O3 SO, L.O.1 Specific surface area | Density
P (%) (%) (%) (%) (%) (%) (%) (cm®/g) (g/em’)

OPC 61.60 19.80 4.50 3.01 3.57 2.10 1.20 3,540 3.15
FA 5.95 52.83 18.08 1.43 7.74 0.01 6.14 3,710 2.20
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Table 5 Experiment variable

31 DEEIE EEP

Item

Replacement ratio of FA

(mass%, by cement)

Content of SP
(%, by binder)

Content of VA
(%, by binder)

Length of basalt fiber (mm)

Mixing ratio of basalt fiber
(vol.%, by total volume)

Table 6 Mix design according to each experiment variable

Experiment condition

0, 50 Fig. 1, Fig. 2 9 Fig. 3> OPC%} FA50°] BF Zo]9]

w2 BF 38 0.5%, 1.0% % 1.5%°] R2E= 229

1.0~1.5 & verd i)tk Fig. 1, Fig. 2 9 Fig. 39] A% BF £
0.6-1.0 ol wet BFE Zolo] #AIGle] £ go] St

5 REEE Z297 fHasks Ao vehger, o

6, 20, 30 2fgk Q1> BF Zo|7} HojdF4% HEEE= uEgA

0.5, 1.0, 15 U vk 52 AFgo] AAEZE H2EE T2t A
st Aoz gy ek BFY dole] wEbi = BF

W/B Unit mass (kg/m’) Content of SP|Solids content| Content of Mi)g?%lr:atio Length of BF
W C FA S (%) of SP, (%) VA (%) (%) (mm)
0.30 130 437 0 784 0.6 6
0.30 130 437 0 784 0.8 0.5 20
0.30 130 437 0 784 1.0 30
0.30 130 437 0 784 0.6 6
0.30 130 437 0 784 0.8 1.0 20
0.30 130 437 0 784 1.0 30
0.30 130 437 0 784 0.6 6
0.30 130 437 0 784 0.8 1.5 20
0.30 130 437 0 784 1.0 30
0.30 130 219 219 784 = = 0.6 6
0.30 130 219 219 784 0.8 0.5 20
0.30 130 219 219 784 1.0 30
0.30 130 219 219 784 0.6 6
0.30 130 219 219 784 0.8 1.0 20
0.30 130 219 219 784 1.0 30
0.30 130 219 219 784 0.6 6
0.30 130 219 219 784 0.8 1.5 20
0.30 130 219 219 784 1.0 30
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Fig. 1 Mortar flow according to length of BF (Mixing ratio
of BF = 0.5%)
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Fig. 2 Mortar flow according to length of BF (Mixing ratio
of BF = 1.0%)
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Fig. 3 Mortar flow according to length of BF (Mixing ratio
of BF = 1.5%)
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Fig. 4 Plastic viscosity and yield stress of OPC according
to length of BF (Mixing ratio of BF = 1.0%)
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Fig. 5 Plastic viscosity and yield stress of FA50 according
to length of BF (Mixing ratio of BF = 1.0%)
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Fig. 6 Compressive strength of early age according to
length of BF (Mixing ratio of BF = 0.5%)
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Fig. 7 Compressive strength of early age according to
length of BF (Mixing ratio of BF = 1.0%)
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Fig. 8 Compressive strength of early age according to
length of BF (Mixing ratio of BF = 1.5%)
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Fig. 9 Compressive strength of age 28 day according to
length of BF (Mixing ratio of BF = 0.5%)
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Fig. 10 Compressive strength of age 28 day according to
length of BF (Mixing ratio of BF = 1.0%)
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Fig. 11 Compressive Strength of Age 28 day according to
length of BF (Mixing ratio of BF = 1.5%)
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Table 7 Unit won of CO; of the use of concrete materials
(KRW, for example)

OPC | FA |GGBFs| S G |AD
0.7466(0.6197| 0.0377 |0.0037|0.0028| 0.25

Type W
kg-COy/kg| -

Table 8 Reduced results of CO,

Uint mass (kg/m’) Emissions of | reduction
Type CO, of CO,
w| C FA S G (kg-COz/m3) (%/m3)
OPC [175|350| 0 |710|1054 274 -
FAS50(175|175| 175 | 710 | 1054 250 10 %
Table 9 Results of the economic analysis
Unit Mass (kg/m®) Total reduction
Type Cost ofc(t)(s):al
3
W | OPC | FA N G |(won/m”) (%/m’)
OPC
100 175| 350 0 710 [1054
Unit
Cost | 0 |56.09|17.80| 6.70 | 5.96 | 36,070 -
(won)
Cost | 119631 0 |4757]6,281
(won)
FA 175] 175 | 175 | 710 |1054
50
Unit
Cost | 0 |56.09|17.80| 6.70 | 5.96 | 23,970 33%
(won)
Cost | o1 9815 (3,115 4,757 6,281
(won)
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