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Strength of Rice Husk Ash Blended Cement Concrete
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ABSTRACT

The objective of this research is to present the strength of
rice husk ash blended cement concrete at the age of 28 days in order
to select mix proportion of rice husk ash concrete (RHA concrete).
The study includes mechanical and physical properties of RHA
concrete, i.e. compressive strength, tensile strength, density and
slump. In addition, the feasibility of using rice husk ash (RHA) from

bricks buming industry as pozzolan materials is also studied. The
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uaz/mininguansiinify 350 flanfudegnuiadiuas uas Chemical Composition (%) RHA OPC
19 s/a iy 0.45 AfeAN1TNANaY Tnoﬂé’nndmﬁ“ﬁaiﬂq Silicon Dioxide (Si0,) £9.89 20.55
WAW/C+RHA) Tudaumas 19170 0.60 , 0.65 , 0.70 , 0.75 uax Aluminium Oxide (ALO ) 1.03 5.90
0.80 Wudulslunisnaney dunmvomouniafillums Ferric Oxide (Fe,0,) 0.76 3.00
mmstanareuiraalumsiei 1 Calcium Oxide (Ca0) 0.98 64.42
Magnesium Oxide (MgO) 0.28 1.37
A3t 1 daunduvesnaunia Potassium Oxide (K,0) 2.09 0.31
Weight (for 1 m’ of concrete) Sodium Oxide (Na,0) 0.05 0.05
W/C+RHA | Cementitious | Water Sand Coarse | Sulfur Trioxide (SO,) 0.84 2.14
Material Apg. Phosphorus Pentaoxide (P,0,) 0.49 0.05
(kg) (kg) (kg) (kg) Titanium Oxide (TiO,) 0.04 0.31
0.60 350 210.00 | 757.64 | 101935 Loss on Ignition (LOI) 3.33 1.78
0.65 350 227.50 | 738.11 | 993.07
0.70 350 245.00 | 718.58 | 966.80 M5197i 3 dwlsznoumuniiuazgumuiinimonmueud
0.75 350 262.50 | 699.05 | 940.52 unaunfTouiisuinasgiu ASTM C 618-94a
0.80 350 280.00 | 679.52 | 914.24 Mineral Admixtore: | REHA
Chemical Property Class
7. HANINATBUNAZNITIDITRING N F C
7.1 Hamsnamo uuaNliAveud Ay 8i0,+AL0,+Fe,0,, min.,% | 70.0 | 70.0 | 500 | o1.84
Han1s IRz d sz umaniiveudunaunfoy 80O, , max.,% 40 | 50 | 50 | o034
deviuuFwudofauaud uaadlumisid 2 naswams Alkalis as Na,0, max., % L5 [ 15 | 15 | 005
navovgumuAve ud wnavlSomReusulssinnve oy Moisture Content, max.,% | 3.0 | 3.0 | 3.0 1.28
TaanunATIu ASTM C 618-94a nemasioazidonlums 195 3 Loss on Ignition, max., % 100 | 60 | 6.0 3.33
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Amount retained when
Wet sieved No. 325 , max., % 34 34 34 19
Water requirement, max., % 115 105 105 113

Strength activity index

at 7 days, min., % 75 75 75 80

at 28 days, min., % 75 75 75 81
Specific Gravity < 2.15
Blaine Fineness (cmzfgm) - 8,240




YIABYNMIAYB AR WAAUTS 1N INYUIBAIT Scanning

Electron Microscope (SEM) fifidsuens 500 111 wududunauil

winanazgUaflumaompd hiniveu dwraslugali 2

SErx PRSVRR

314 2 ndwvnsyaeymaveudnay

A19191 5 A1ndAvBIRBUNTA

15197 4 AnumivvearsunIaluan e

*Type of Density {kg;’m!)
Concrete W/C+RHA
0.60 0.65 0.70 0.75 0.80
C - OrC 2,407 2,386 2,357 2,343 2,321
C - 10 RHA 2,357 2,343 2,321 2,307 2,293
C - 20 RHA 2,343 2,329 2,307 2,293 2,264
C - 30 RHA 2314 2,300 2,279 2,257 2,229
C - 40 RHA + 2,257 2,236 2,221 2,200
C - 50 RHA - 4 2,214 2,192 2,164
HINBITE) *

- A A - LR TS 4y
C - OPC fispaunianmunyuanualeiauauaniu

C - 10 RHA, C — 20 RHA, C - 30 RHA, C - 40 RHA ulaz C - 50

RHA fionounianmudnaululSinadeeas 10, 20,30, 40 uaz

50 MIuAIAY

Type of Age Compressive Strength (ksc) Comp. Strength
Concrete (days) W/C+RHA (%)
0.60 0.65 0.70 0.75 0.80

C -0rPC 3 205.38 158.94 119.20 104.78 98.06 100
C - 10 RHA 168.30 139.88 108.73 88.96 80.72 86.58
C - 20 RHA 145.02 114.21 98.83 80.70 68.60 76.43
C - 30 RHA 3 137.72 95.13 86.37 63.59 60.92 66.15
C - 40 RHA B 83.80 73.35 54.84 42.62 52.49
C - 50 RHA - = 43.48 38.28 30.91 34.84

C - 0PC T 285.07 241.68 190.36 144.67 128.17 100
C - 10 RHA 231.45 177.10 145.79 120.44 110.43 81.37
C - 20 RHA 228.32 17592 143.65 119.40 91.02 77.66
C - 30 RHA 7 201.15 150.14 134.34 106.49 84.77 70.56
C - 40 RHA o 128.58 113.13 91.62 70.45 58.26
C - 50 RHA - = 80.89 69.35 56.70 44.89

C -OPC 28 421.26 341.88 292.75 251.30 216.23 100
C - 10 RHA 321.55 243.18 222.34 183.58 158.81 73.73
C - 20 RHA 374.91 277.40 250.63 218.48 186.96 86.34
C - 30 RHA 28 323.21 250.63 234.65 202.02 167.12 78.55
C - 40 RHA = 221.70 195.78 173.32 144.11 66.91
C - 50 RHA = = 163.10 151.15 127.84 58.33
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Type of Slump (cm)
Concrete W/C+RHA
0.60 | 0.65 0.70 | 0.75 | 0.80
C-0prC 9.0 18.0 23.0 ¥ *
C - 10 RHA 8.0 | 17.0 21.5 ¥ »
C - 20 RHA 6.0 | 11.0 18.5 22.0 *
C - 30 RHA 2.5 5.5 12.5. | 17.5 | 21.5
C - 40 RHA = 2.0 6.5 12.0 | 19.0
C - 50 RHA = - 4.0 8.0 | 15.0
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Type of Age Tensile Strength (ksc) Tensile Strength
Concrete (days) W/C+RHA (%)
0.60 0.65 0.70 0.75 0.80 N
C-0PC 3 25.95 21.75 17.02 15.68 13.50 100
C - 10 RHA 22.20 19.48 16.62 14.16 12.90 91.60
C - 20 RHA 18.20 16.04 14.59 12.88 11.20 79.73
C-30 RHA 3 15.56 14.09 13.32 10.70 9.87 71.52
C - 40 RHA - 55 9.16 8.15 6.71 51.76
C - 50 RHA * £ 6.11 4.74 3.53 33.43
C-0PrPC 7 32.54 30.49 25.81 22.18 20.12 100
C - 10 RHA 28.84 25.56 23.33 17.90 16.18 85.40
C- 20 RHA 27.43 24.96 21.34 17.38 15.26 80.07
C - 30 RHA 7 24.55 21.98 19:53 16.80 14.42 73.67
C - 40 RHA = 18.18 15.50 1351 11.73 59.60
C-50RHA 3 = 10.35 9.44 8.35 41.33
C-0FrC 28 46.07 39.11 34.34 29.01 24.89 100
C-10 RHA 37.85 28.50 25.38 21.42 18.79 77.51
C - 20 RHA 41.75 34.55 30.08 25.31 22.36 89.10
C-30RHA 28 38.04 30.21 26.74 22.75 20.39 79.90
C - 40 RHA e 25.84 20.30 19.13 17.61 68.34
C - 50 RHA . - 18.69 16.06 14.79 56.40
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Calcium Oxide Cementitious
RHA (% , Ca0) Material S
(%) (kg/m’) (kg/m)
OPC | RHA | OPC | RHA
10 64.42 0.98 315 35 203.26
20 64.42 0.98 280 70 181.06
30 64.42 | 0.98 245 105 158.86
40 64.42 | 0098 210 140 136.65
50 64.42 | 0098 175 175 114.45
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a, = -0.9457 (W/C+RHA)' + 14766 (W/C+RHA) - 0.5909  (3)
a, = 349.03 (W/C+RHA)’ - 543.68 (W/C+RHA) +216.79  (4)
a, = -29139 (W/C+RHA)" +44914 (W/C+RHA) - 17562 (5)
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(W/C+RHA) 111111 0.60 £14 0.80 arg1/Tumisiaii o
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W/C+RHA a, a, a,
0.60 -0.045392 16.23280 -1,103.64
0.65 -0.030668 10.86317 -679.12
0.70 -0.020673 7.23870 -400.31
0.75 -0.015406 5.35937 -267.18
0.80 -0.014868 5.22520 -279.76
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Typeof | W/C+RHA fo! (¥e2) % uir i lusin
Concrete Tested Eq. (2) of Error WERAGAMA (8]
0.60 32155 | 32048 | +033 Mix | Weight (kg/m’) fe' (ksc) % of
0.65 243.18 | 261.87 -7.68 No. | OPC | RHA Tested Eq. (2) Error
C 10 RHA 0.70 222.34 216.93 +2.43 1 201 136 258.30 222.18 +13.98
0.75 183.58 185.65 -1.12 2 207 140 277.60 232.52 +16.24
0.80 158.81 168.04 - 5.81 MUJIB [9]
0.60 37491 347.40 +7.33 Mix Weight (kg;m") fc, (ksc) % of
0.65 27740 | 282.37 -1.79 Pl [P — — Eq. (2 .
C 20 RHA 0.70 250.63 | 232.61 +7.18 5 e G 245 51 808 1033
W sieAs: [ 82 | < 2 | 222 | 182 | 22306 | 21667 | +2.86
&30 1836 | 18090 | a3 3 | 222 | 182 | 1ss.01 | 187.45 132
.60 321 | 3956 | -1.96 4 | 226 | 185 | 19770 | 16895 | +14.54
0.65 .63 ;s =%
250.6 272.64 8 RONG [10]
C 30 RHA 0.70 234.65 | 22791 +2.87 ; 3 P -
Mix | Weight (kg/m’) fe (ksc) % of
0.75 202.02 | 195.40 +3.27 )
No. | OPC RHA Tested Eq. (2) Error
0.80 167.12 175.10 | +4.77
1 283 50 261.50 282.65 -8.08
0.65 22170 | 232.65 -4.94
2 250 83 250.50 272.59 -8.82
C 40 RHA 0.70 19578 | 202.82 -3.59
3 117 117 253.00 234.38 +7.36
0.75 173.32 177.48 -2.40
The standard error of estimation + 11.86
0.80 144.11 156.63 - 8.68
0.70 163.10 | 15737 | +3.51
C 50 RHA 0.75 151.15 144.40 | +4.46 0
0.80 12754 | 123.51 +3.15 0
The standard error of estimation + 5.46 é = x
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