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An Experimental Study on Elastic Properties of Rice Straw Ash Concrete
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Abstract

This study is performed to evaluate the elastic properties of rice straw ash concrete
using rice straw ash, cement, natural sand, gravel and superplasticizer.

The following conclusions are drawn;
The ultrasonic pulse velocity is in the range of 4,084--4336m/s. which has showed about
the same compared to that of the normal cement concrete. The highest ultrasonic pulse
velocity is showed by 5% rice straw ash filled rice straw ash concrete. The dynamic and
stalic modulus of elasticity is in the range of 294 x10°~347x10° and 266 x 10°~328 x
10°kgf/ai, respectively. It is showed about the same compared to that of the normal
cement concrete. The Poisson's number of rice straw ash concrete is less than that of the
normal cement concrete.
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Table 1. Physical properties of mnormal portiand
cement

Setting time Compressive strength

Specific (ket/ )

(h-min)

gravity

Initial | Final | 3 days |7 days |28 days

3.15 3-7 7-20 194 216 323

Table 2. Chemical composition of normal! portland
cement
(Unit : %)

S102 [AlLOs| CaO | MgO| SQ; | K20 | NaxO | Fes0s

2109| 4.84 | 6385|332 | 3.09 | 1.13 | 0.29 | 2.39
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Table 3. Physical properties of aggregate

Speaific Absorption Unit
Size Fineness
Item (mm) gravily ratio modul wetght
m . ulus
ey | (%) P gt/ )
I3t
" 1015~475| 262 | 235 235 | 147t
aggregate
C
O y76~10 | 264 | 262 728 | 1449
aggregate
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Table 4, Chemical composition of rice siraw ash

(Unit - %)

S0z CaQ MgO K0 Na:0 |(Ig. loss

88.6 0.85 0.73 6.20 3.58 0.04
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Table 5. General properties of superplasticizer

Specific Freezing Unit
Principal

gravity | pH Color point dient welght

. Ingre:

(20C) (cy | ® (kgf/ )
Dark br Naphthalene

120 |91 R R T e 1,190
liquid sulphonate
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Table 6. Mix design of rice straw ash concrete

Maxumnum Unit weight (kgf/ i)
Type Sch:rsD: Slump V\Z/C Fine Coarse Fine
sggregate (em) (%) Water Cement saarogate aggregate aggregate
(mm) mm-mm M -mm
R1 48 196 8 410.0 794.4
R2 49 2003 398.4 795.8
R3 50 203.1 385.7 796.8
R4 ] 10 3x1 54 2154 3689 799.7 476~-10 015475
RS | 58 2288 355.0 802.2
R6 62 2415 340.8 803.8
R7 68 2615 326.9 805.7
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Tahle 7. Test results of rice straw ash concrete
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Compressive Pulse YREmE aue Poisson's Strain (x107)
medulus madulus
Type strength veloaity . "
(gt /em) (m/s) of elastioty of elasticity
8 (x10%gf/cm®) | (x10°kgf/cm®) | Ratio | Number | Longitudinal | Horizontal
Rl 289 4,098 327 280 020 5.05 0.39 0.077
RZ 308 4,120 330 313 022 464 0.394 0.085
R3 345 4,336 347 328 0.22 460 0.431 0.094
R4 316 4,201 334 313 023 423 0.402 0.095
RH 289 4,120 310 294 023 435 0.396 0.091
RE 280 4,100 295 274 0.23 439 0413 0.054
R7 270 4084 294 266 022 4.58 0426 0.093
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Table §. Ratio of dynamic to static modulus

Type Dynamic / Static (%)
R1 116
R2 105
R3 105
R4 103
R5 105
RG6 107
R7 110
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Fig. 1. Stress-strain curve of rice straw ash concrete
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