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Durability Performance Evaluation On Early-Aged Concrete with
Rice Husk Ash and Silica Fume
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ABSTRACT Currently, lots of researches have been performed for reducing cement usages due to increasing social/engineering
problems caused by CO, emission. Supplementary cement materials like fly ash, slag, and silca fume are usually employed for

cement replacement, and nowadays rice husk ash (RHA) is widely studied for enhancement of concrete performance as mineral
admixture. In this paper, concrete samples with RHA and SF which is known for its engineering advantages are prepared and a
resistance to chloride attack is evaluated in early-aged concrete. For the work, replacement ratios of 10~30% for RHA concrete and
2~8% for SF concrete are considered, and various durability tests such as density, void, sorptivity, current measurement, and chloride
diffusion coefficient are performed including mechanical test like compressive and tensile strength. Replacement of RHA 10~15%
shows better improvement of corrosion resistance and strength than that of SF 2~4% and normal concrete, which shows a strong

applicability for utilization as construction materials.

Keywords : RHA(Rice Husk, Ash), Silica fume, Durability, Steel corrosion, Early-aged concrete
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Table 1 Physical properties of fine and coarse aggregate

F.M. Density (g/cm’) | Absorption (%)

Fine 2.2 2.41 1.2
Coarse 6.4 2.78 0.8
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Table 4 Mix proportions for the tests

Mixing level System (weight replacement)

Control OPC
SF2 OPC +2% SF
SF4 OPC +4% SF
SF6 OPC+6% SF
SF8 OPC+8% SF
RHA10 OPC+10% RHA
RHA15 OPC+15% RHA
RHA20 OPC+20% RHA
RHA25 OPC+25% RHA
RHA30 OPC+30% RHA

Table 2 Chemical composition of OPC, SF and RHA

Compound (%) OPC SF RHA
SiO, 20~21 98.2 85.49
ALOs 5.2~5.6 - 0.13
Fe,0s 4.4~4.8 0.3 0.45
CaO 62~63 0.2 3.68
MgO 0.5~0.7 - 1.55
SO; 2.4~2.8 0.2 0.05

Loss on ignition 1.5~2.5 0.3 3.02
Na,O - - 0.23
K>O - - 0.19

Table 3 Physical properties of SF and RHA

Tupes Specific Blaine Particle size
yp gravity (g/cm’®) (um)
SF 2.22 210,000 0.09~0.1
RHA 2.06 16,190 10~30

Table 5 Test methods for the work

Classification Test and the related Sample
standards type
Compression test -IS 516 Mortar
Mechanical test | Tensile test -ASTM C Mortar
496-90
Density, voids, and water
absorption Mortar
- ASTM C 642-06
Sorptivity - [Non standard Mortar
method]
Rapid Chloride Penetration
Durability test Test Concrete
- ASTM C 1202-09
Accelerated diffusion
coefficient - Concrete
[Nernst Einstein Equation.]
Gravimetric weight loss Concrete
- ASTM G1-1995
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Fig. 1 Schematic diagram for sorptivity coefficient test

Fig. 2 Test setup for RCPT
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Table 6 Results of voids, density, and water absorption

coefficient
Types Perrpeable Apparent \ Coefficient (?f
Voids (%) | density (g/cm”) | water absorption
Control 6.76 222 2.032x10°
S2 5.69 2.28 2.040x10°
R10 5.44 2.28 2.003x10°
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