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The Experimental Study on the Fluidity Properties of Mortar
Using Basalt Fiber and High Volume Fly Ash
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This study was evaluated influence of fluidity properties according to basalt fiber and high volume fly ash in the mortar level, as part of
a basic study for development of fiber reinforced concrete using basalt fiber and high volume fly ash. In the first step, it was evaluated
that fluidity properties of mortar according to replacement ratio 6 level of fly ash(10, 20, 30, 40, 50 and 6omass%) and fluidity
properties of mortar according to content 5 levels of SP(1.3, 1.5, 1.7, 1.9 and 2.1%) and content 5 levels of VA(0.2, 0.4, 0.6, 0.8 and 1.0%)
for dispersion of the basalt fiber, in the second step, it was evaluated that fluidity properties of mortar using High-volume fly ash
(somass%) on 3 levels of basalt fiber length (6, 20 and 30mm). Results of assessment, if after a fiber mixed, it showed that viscosity
agent is more effective to improve the fluidity and fiber dispersion than superplasticizer, high volume fly ash (50%) applying the mixing,
due to three properties of fly ash, showed that the improved fiber dispersibility and flow improvement.
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Table 1. Chemical compositions and physical properties of binder

Type | CaO (%) | SiO2 (%) | ALOs; (%) | MgO (%) | FexO5 (%) | SOs; (%) | L.O.I (%) |Specific surface area (cmz/g) Density (g/cm3)
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 2. Physical properties of fine aggregates

Density Absorption | Unit Weight
e (gent) | M %) (kg/m)
River sand 2.60 2.70 1.56 1,670
Table 3. Physical properties of fiber
Length | Diameter Tensile | Young's Density
Type i) (um) strength | modulus ( g/cm3)
(MPa) (GPa)
6
BF 20 18 2,500 89 2.46
30
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2 T0IME HIEE MR9} 5012 Zal0lojAlt 222l Sen ftem Experiment Variable
9 RSEH0 OIxl= TS Z2E2 £201M HESH | 5t Replacement ratio of FA (mass%) 0 4(1)0’ 530’ 6(3)0,
A wn 712 S2t0lojAlet HIZE MR0| A0l R2E2 | T Solds comtent of —
SEXof 7474 0jXle GBS WIISIRICt, ZatolofAl 64210, 1| Midine fato ofl TGp 0ay 20%, 25%
20, 30, 4 0 2 60massk)0] 2 D2ELZ HYEH} HIEIE M9 (20 mm, 1%, on|Content of SP (%) (1.3, 1.5, 1.7, 1.9, 2.1
£5 xﬂﬂoﬂ Cisto] 19 AR HOE TE0= SPH| 547(13 (otal volme) | Content of VA (%)/02, 04, 06, 08, 10
15,17, 1.9 2 21%) 2 VA 52Z(0.2, 0.4, 0.6, 0.8 2! 1.0%)0f MixingBlr:atio of | Type of binder OPC 100, FA 50
T2 D2E2 iES HXsi 2262 222 2gRX 2 A 2| (1%, on total Length of BF mm| 6, 20, 30
2 PANS HESIGICE A Bl B Sai0f 22 Sl 513 volume)
Table 5. Mix design according to each experiment variable
(SteI:-(I);em- W/B it mass (k) Cont;fr’lt . coi?elril(:sof Content of ratli\i)ﬁ):)itl"1 gBF Lenﬁtl? .
Variable) W C FA S (%) SP, (%) VA (%) (%) (mm)
1-1-1 0.30 130 437 0 784 1.55
1-1-2 0.30 130 396 44 784 1.40
1-1-3 0.30 130 350 87 784 1.25
1-1-4 0.30 130 306 131 784 1.20 20 non i
1-1-5 0.30 130 262 175 784 1.10
1-1-6 0.30 130 219 219 784 1.00
1-1-7 0.30 130 175 262 784 0.90 20
1-2-1 0.30 130 437 0 784 1.55 non 20
122 0.30 130 437 0 784 1.3 20
1-3-1 0.30 130 437 0 784 1.3 20
132 0.30 130 437 0 784 1.5 20
1-3-3 0.30 130 437 0 784 1.7 20
1-3-4 0.30 130 437 0 784 1.9
1-3-5 0.30 130 437 0 784 2.1 20
1-4-1 0.30 130 437 0 784 0.2 20
1-4-2 0.30 130 437 0 784 25 0.4 1 20
1-4-3 0.30 130 437 0 784 0.6 20
1-4-4 0.30 130 437 0 784 0.8 20
1-4-5 0.30 130 437 0 784 1.0 20
2-1-1 0.30 130 437 0 784 1.5 0.6 6
2-1-2 0.30 130 437 0 784 0.8 20
2-1-3 0.30 130 437 0 784 1.0 30
2-2-1 0.30 130 219 219 784 0.6 6
2-2-2 0.30 130 219 219 784 0.8 20
2-2-3 0.30 130 219 219 784 1.0 30

=oxl 2014 122 347



ﬂ
e
ot
o

2
Jhu

[nny
0o
1z
ﬂ
0%
Y

Bi20] 2 22ER2 HiEtS LE

=
N
°
il

222 REEIE 2L

D220 E22 AIBL KS L 51110 1Mdst= Z222 Hole
S510] KS L 510529 222 27X ditof =6l SHS AlA|

0
KAt

=2
=

t

ol

2.2.3 R2EIZ Y 2EX|

DoEt20| ANHT U YESHS ZH5| 945101 Brooklield

Fig. 1. Mortar rheometer
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Fig. 2. Analysis model of rheology
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Fig. 3. Mortar flow according to replacement ratio of FA
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Fig. 4. SP contents according to replacement ratio of FA
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Plain SP 1.3% (Fiber 0%) SP 1.3% (Fiber 1%)
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Fig. 10. Test result of mortar flow according to SP
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Fig. 11. Test result of mortar flow according to VA
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