An Experimental Study on Freezing and Thawing Resistance of
Rice Straw Ash Concrete
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Abstract

The purpose of this experiment is to estimate freezing and thawing resistance of rice

straw ash concrete,

Test results show that mass, pulse velocity and relative dynamic modulus of elasticity

are gradually decreased with increase of freezing and thawing cycle. The durability
factor(DF) is in the range of 85.48~86.33 in the rice straw ash comcrete with 25%, 5%,
7.5% rice straw ash and higher than that of the normal cement concrete, But, DF of
10%, 12.5%, 15% rice straw ash filled rice straw ash concrete is in the range of 41.26~

65.34 and lower than that of the normal cement concrete.
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Table 1. Chemical composition of normal portland cement
(Unit - %)

Si0z| AlQs | Ca0 MgO| 801 | K20 | Naz0 | FexOa
21.09| 484 |63.851332)3.09 113 029 | 239
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Table 2. Physical properties of aggregate

Absor-
Specific ?c,or . Unit
Size ) ption |Fineness .
ftem (mm) gravity ratio |modulus weight
20C kef/ m
(20°C) (%) (kef/ i)
Fine
{475 2.62 2.35 2.35 1471
aggregate
Coarse | oo 10| 264 | 260 | 728 | 1440
aggregate
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Table 3. Chemical composition of rice straw ash
(Unit - %)

Si0e Cal MgO K20 Na0O {lg. loss
38.6 0.85 0.73 6.20 3.58 0.04
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Table 4. General properties of superplasticizer

Specific Freezing o Unit
. . Principal .
gravity | pH | Color point ingredient weight
(20C) (cy | "E (kgt/ )
Dark
ht.
120 {01] brown | -z | Nephthalene | g0
. sulphonale
liquid
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Table 5. Mix design of rice straw ash concrete

(Unit : wt.%)

Type Cement Natural Natural Rice straw ash Su‘pe'r W/ Slump
sand gravel plasticizer (C+RSA) {cm)

R1 17.10 33.13 49.77 0.00 0.17 48

R2 16.60 33.16 4981 0.43 017 49

R3 16.07 33.20 49.88 0.85 0.17 o0

R4 15.37 33.32 50.06 1.25 0.17 54 g=x1

R5 14.79 3342 50.15 1.64 0.16 58

R6 14.20 33.49 50.28 2.03 0.16 62

R7 13.62 33.57 50.41 240 0.16 68
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Fig. 1. Schematic of freezing and thawing test apparatus
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Fig. 2. Test bench setup for longitudinal mode tests
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Table 6. Test results of freezing and thawing of rice straw ash concrete

Type Final cycle Decrea_tse ratio of| Decrease rétio of pulse| Relative dynamic modulus |Durability
number weight (%) velocity (%) of elasticity (%) factor
R1 700 1.91 11.30 85.21 85.21
R2 700 1.86 1039 85.48 85.43
R3 700 1.36 747 86.33 86.33
R4 700 1.24 10.24 86.16 86.16
R5 700 1.91 16.77 65.34 65.34
R6 700 1.96 16.96 64.08 64.08
R7 500 165 16.28 57.76 4126
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Fig. 3. Mass loss for freezing and thawing cycle
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Fig. 4. Pulse velocity for freezing and thawing cycle
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