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Physical and Mechanical Properties of Rice Straw Ash Concrete
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Abstract

This study examines the physical and mechanical properties of the concrete using rice

straw ash. Materials used for this experiment are rice straw ash, normal portland cement,

superplasticizer, natural sand and gravel.

Test results show that the unit weights of concrete using rice straw ash were decreased 1~

3% and the highest strengths were achieved by 5% filled rice straw ash concrete, with in-
crease of compressive strength by 19%, tensile strength by 53% and bending strength by 16
%, as compared with those of the normal cement concrete. The strength ratio of rice straw

ash concrete was higher than that of the normal cement concrete. Also, the durability against

sulfuric acid 5% solution was increased with increase of the content of rice straw ash. It was

1.33 times of the normal cement concrete by 10% filled rice straw ash concrete and 1.47

times by 15% filled rice straw ash concrete, respectively

Accordingly, rice straw ash concrete will greatly improve the properties of concrete.
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Table 1. Physical properties of normal port-
land cement

Compressive strength
(hrs-min) (kgf/cm?)

o Setting time
Specific &

Table 3. Physical properties of aggregate

. Specific| Absorption; Unit
Size . . Fineness .
Item (mm) gravity| ratio dul weight
modulus
(20C)| (%) (kgf/m?)
Fine
<475 | 2.62 2.35 2.35 1,471
aggregate
Coarse | 4.75

2.64 2.62 7.28 1,449
aggregate| ~10

Table 4. Chemical compositions of rice straw

ash (Unit . %)

Si0, Cal MgO K,0 Na,0

88.6 0.85 0.73 6.20 3.58

1t
8VIY Mnitial | Final Bdays | 7days | 28days

e 3 AEYE 3o ¥4 0.15mmol s, By
ZoF 252kgf/m3el A& A&l o, o9 3}
4 YRS Table 48} zth.
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Table 5. General properties of superplasticizer

3.15 5-7 7-20 194 216 323

Table 2. Chemical compositions of normal port-

land cement (Unit : %)

Si0, | Al,05|Ca0 |[MgO| S04 | K0 [Na,0 | Fe,04
21.09 | 4.84 63.85/3.32] 3.09 | 1.13 | 0.29 | 2.39

Specific Freezing L Unit
. . Principal .
gravity | pH | Color | point | . dient weight

ingredien
(201) o) | ™ (kgf/m?)
Dark
ar Naphthalene
1.20 @ +1lbrown| -2 1,190
L sulphonate
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Table 6. Mix proportions of rice straw ash concrete

(Unit : wt. %)

Mix type | Cement |Natural sand| Natural gravel |Rice straw ash [Super plasticizer| W/(C+RSA) Slump(cm)
R1 17.100 33.130 49.770 0.000 0.17 48
R2 16.603 33.160 49.811 0.426 0.17 49
R3 16.067 33.205 49.882 0.846 0.17 50
R4 15.368 33.324 50.062 1.246 0.17 54 8+1
R5 14.789 33.415 50.153 1.643 0.17 58
R6 14.202 33.488 50.281 2.029 0.17 62
R7 13.617 33.568 50.412 2.403 0.17 68
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Table 7. Test results of rice straw ash concrete

Mix | Unit weight Strength (kgf/m?)

type| (kgf/cm?) |Compressive| Tensile | Bending
R1 2,302 289 26 69
R2 2,293 308 28 73
R3 2,282 345 40 80
R4 2,273 316 38 75
R5 2,253 289 35 74
R6 2,240 280 32 72
R7 2,231 270 30 70
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Table 8. Strength ratio of rice straw ash concrete

Mix type ‘ /0. 0/ 0 ] 0/ 0y
R1 0.090 0.238 0.377
R2 0.091 0.237 0.384
R3 0.126 0.232 0.500
R4 0.120 0.237 0.507
R5 0.121 0.256 0.473
R6 0.114 0.257 0.444
R7 0.114 0.259 0.428
of. AN
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sty B4t uhg(Sulfate attack)e] o ¢ A
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of ZAS 53], ¥EH FolE B FUIE
o] 4oy glo] EaFYE FZREo| o]H A

Table 9. Mass loss of concrete cylinders im-
mersed in 5% H,SO, solution

(Unit : %)
Mix type Immersed period(days)
21 28 31
R1 25.70 39.64 43.53
R2 22.52 37.36 40.57
R3 20.68 35.16 38.35
R4 19.57 32.15 36.62
R5 15.77 25.55 31.28
R6 14.09 22.96 27.86
R7 12.41 22.03 26.75

| Failure (imit |
(':25% mags loss) :

Percent of original mass (% )

60

50

0 5 10 15 20 2 30 35
Days of immersion
Fig. 1. Mass loss of concrete cylinders im-
mersed in 5% H;S0, solution
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