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Void ratio and Strength Properties of Porous Concrete
Utilizing Rice Husk Ash and Recycled Aggregate for Planting

Young-Ik Kim'- Chan-Yong Sung®

ABSTRACT

This study was performed to evaluate void ratio, compressive and flexural strength, and pH
properties according to the admixture ratio of rice husk ash, aggregate size, and neutral treatment
time of porous concrete with an admixture of rice husk ash produced as an agricultural
by-product. The SEM results for cement mortar with a 5% rice husk ash admixture for the
weight of cement formed more C-S-H hydrates due to the SiO, present in the applied rice husk
ash. According to the results of the SEM test, the SiO, that was a major chemical element of
rice husk ash generated a large amount of calcium hydroxide in the early stage of the hydration
process of cement leading to the formation of ettringite. The void ratio of porous concrete with an
admixture of rice husk ash decreased with increasing admixture ratio of rice husk ash. In

addition, the void ratio of porous concrete with an admixture of rice husk ash decreased compared
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to porous concrete with no admixture of rice husk ash. The compressive and flexural strength of
porous concrete with a 5% and 10% admixture ratio of rice husk ash slightly increased compared
to concrete with no admixture of rice husk ash. The pH wvalue of porous concrete rapidly
decreased immediately after neutral treatment. Then, it gradually increased and decreased again
after 14 days. Also, for neutral treatment, the pH value of porous concrete showed appropriate pH

levels(less than 9.5) in all mixtures for planting at 28 curing days.

Key words : Rice husk ash, Porous concrete, Neutral treatment, SEM, Void ratio
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TIZEE Jdste], gAA ] EE 9 FA| A S3dE Ar A3 54 FHE
A719] & SEM, 258, 454 4% % 95t Fol& AMEGAQ] g HEAE
pH §A4< #H39omn, AMHESE APAEY S FAROE e IASAFAS AFEEA
AAZTA Eol| &8317] 9Je HEAQ0 AEE o} =k AAS fs oA FAYUEL &t
A A8kl 1 FAo] Stk g &5 JAE] A% FAHFH A E o<l
AR E[(NHy), HPO,, &% 99.1%, pH 8.14]
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I, "z 3 o E4L Table 123 2 49} 7t
2.1 AR 22 Z3YE Wi 2 A2
AWM E+E KS F 52010 4 E = SAF A AT EE 98 v A ES] uig
Table 1. Chemical compositions of normal portland cement (unit : %)
SiOz A1203 Ca0 MgO SOg KzO Nazo F6203
21.09 484 63.85 3.32 3.09 113 0.29 2.39
Table 2. Physical properties of coarse aggregate
Ttem Size Unit weight Specific Absorption Fineness
(mm) (kgf/nt) gravity (20C) ratio (%) modulus
Contse agarerate 5-10 1514 2.6 231 6.12
5¢ a88Ie8 10-20 1,504 262 170 761
Table 3. Physical properties of rice husk ash
Specific gravity Unit weight Blain Grain size (um)
(20C) (kgf/n) (em®/g) 90 % pass 50% pass 10% pass
2.32 412 3,388 88.3 179 0.9
Table 4. Chemical compositions of rice husk ash (unit : %)
SiOz CaO MgO KzO NazO Ale:s Fezog 503 Ig.loss
82.50 0.90 0.50 1.40 0.10 0.20 0.10 0.10 9.20
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(a) 5-10mm

Fig. 1.

aggregate

T

(b) 10-20mm
Appearance of recycled coarse

Fig. 2. Appearance of rice husk ash
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Table 5. Mix design of porous concrete utilizing rice husk ash and recycled aggregate
(unit : kgf/m®)

Mix Coarse Recycled Rice Water/ Water
Series type aggregate Cement agaregate husk W Binder | reducing

size(mm) ash (%) agent
CRO 230.0 1,495 0.0 46.0 20 2.30
Series CR5 510 2185 1,495 115 46,0 20 2.53
I-1 CR10 207.0 1,495 23.0 48.3 22 2.99
CR15 1955 1495 345 55.2 24 3.45
CRO 230.0 1,495 0.0 46.0 20 2.30
Series CR5 10-20 2185 1,495 115 46.0 20 2.53
I1-2 CR10 207.0 1,495 23.0 48.3 22 2.99
CR15 1955 1495 345 55.2 24 3.45
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Table 6. Strength properties of porous concrete utilizing rice husk ash

Ser Mix Compressive strength(MPa) Flexural strength(MPa)
erie
° type 7 days 28 days 7 days 28 days
CRO 50 6.9 14 1.6
Series CR5 59 7.8 15 18
1-1 CRI10 52 71 15 18
CRI15 39 6.0 11 14
CRO 3.0 54 05 0.6
Series CR5 4.3 6.9 0.7 1.0
1-2 CRI10 32 6.4 0.6 038
CRI15 2.0 40 0.3 05
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