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Use of Rice Husk-Bark Ash in Concrete Containing Recycled Concrete Aggregates
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Abstract

In this study, ground rice husk-bark ash (RHBA) was used as a
pozzolanic material in concrete containing recycled concrete aggregates.
The concrete was prepared by using 100% of coarse recycled concrete
aggregate (RCA), then river sand was replaced by fine recycled
concrete aggregate (RFA) at 0, 50, and 100% by weight of the fine
aggregate (river sand plus fine recycled concrete aggregate). The result
revealed that recycled aggregate concrete had lower compressive
strength than that of the conventional concrete (concrete made from

normal aggregates). In addition, the use of ground RHBA in recycled

aggregate concrete gave higher compressive strength than the recycled
aggregate concrete without ground RHBA even though it increased the
slump loss of concrete. The splitting tensile strength of the tested
recycled aggregate concrete was about 8.15% of the compressive
strength. Finally, the modulus of elasticity of the tested recycled
aggregate concrete was lower than that of the conventional concrete and

was about 4% lower than the value predicted by ACI 318.
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A5 1 AIUNTUVDIABUNTA

Mix Proportion (kg/mS) Slump
Mix W/B

Cement RHBA  Limestone  Sand RFA RCA Mixing Water  Effective Water SP (cm)

CON 380 - 1006 800 - - 191.0 182.4 - 0.48 6.0
CS 380 - - 800 - 1005 214.5 182.4 - 0.48 7.0
CSRG20 304 76 - 785 - 1005 214.0 182.4 1.7 0.48 10.0
CSRG35 247 133 - 780 - 1005 213.5 182.4 1.7 0.48 9.0
CSRG50 190 190 - 770 - 1005 213.0 182.4 33 0.48 8.0
CFS 380 - - 400 400 1005 235.5 182.4 - 0.48 6.0
CFSRG20 304 76 - 395 395 1005 235.0 182.4 1.7 0.48 8.0
CFSRG35 247 133 - 390 390 1005 234.5 182.4 1.7 0.48 6.0
CFSRG50 190 190 - 385 385 1005 2335 182.4 33 0.48 9.0
CF 380 - - - 800 1005 257.0 182.4 - 0.48 5.0
CFRG20 304 76 - - 785 1005 256.0 182.4 1.7 0.48 6.0
CFRG35 247 133 - - 780 1005 255.0 182.4 1.7 0.48 5.0
CFRG50 190 190 - - 770 1005 254.0 182.4 33 0.48 8.0
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Physical Properties Cement RHBA
Specific Gravity 3.15 2.15
Retained on a Sieve No. 325 (%) N/A 1.9
Median Particle Size, d, (um) 14.6 10.8

N/A = Not Applied.
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Chemical Compositions (%) Cement RHBA

Silicon Dioxide (SiO,) 20.9 74.8
Aluminium Oxide (ALO,) 4.7 0.2
Iron Oxide (Fe,0,) 34 0.8
Calcium Oxide (CaO) 65.4 5.9
Magnesium Oxide (MgO) 1.2 0.5
Sodium Oxide (Na,O) 0.2 0.1
Potassium Oxide (K,0) 0.3 2.0
Sulfur Trioxide (SO,) 2.7 0.4
Loss On Ignition (LOT) 0.9 11.2
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Normal Aggregates Recycled Concrete Aggregates
Properties
River Sand Limestone Fine Coarse
Fineness Modulus 3.04 6.79 3.55 6.40
Specific Gravity (SSD) 2.60 2.67 2.31 245
Absorption (%) 0.94 0.46 11.91 5.61
Los Angeles Abrasion Loss (%) - 21.70 - 33.08
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