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An Experimental Study on the Resistance of Concrete Included
Rice Husk Ash against Rapid Freezing and Thawing
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Abstract

After researching the physical properties of the concrete included Rice Husk Ash(RHA
concrete) and workability of fresh concrete admixed RHA, we have tested durability of
RHA-concrete against freezing and thawing in the winter using rapid freezing and thawing
test method(KS F 2456). There are two hypotheses to explain the failure mechanism of a
freezing and thawing action. First, the hydraulic pressure in the pores of freezing concrete
make an internal stress of concrete structures outbreaking micro crack in the face of
concrete, Second, Frost action causing damage to cement paste repeatedly come from seoil frost
action, freezing water in the capillaries. Initial Relative Dynamic Modulus of Elasticity
(DME) was biggest in case of unit binder weight 600kgf/m' and relative dynamic modulus
of elasticity increased until 300cycles. In general, initial relative DME was proportional to
unit binder weight, Relative DME was decreased in proportion to unit binder weight in the
case of 300, 400, 500kgf/m’, but relative DME of the others remained more than 90% until
300 cycles. It was not good effect of intermixed RHA to concrete in case of below unit
binder weight 300kgf/m’ and the resistance of freezing and thawing was not good either.
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42 Table 5% zict.

Table 1 Physical Properties of Cement

g Setting Time Fineness of| Compressive Strength(kgf/er)
%’ﬁﬁin‘ﬂf %?Z‘{,ﬁ; Initial Final Cement T o -
Setting(min) | Selling(hr) | (erf /g) g3 (. B
Ordinary ’
Portland 3.14 227 6.16 3,338 193 223 211
Cement ‘
Table 2 Physical Properties of Fine Aggregate
Types Specific | Absorption | Unit Weight Passing Seive Fineness
ype Gravity (%) (tf/m) No. 200 (%) Modulus
River Sand
(YOU-TU) 2.55 1.08 1.558 18 2.69

Table 3 Physical Properties of Coarse Aggregate

Tvpes Size of Max‘r Specific  |Absorption| Unit Weight |Fineness| Rate of
ype Aggregate(nn) Gravity | (%) (tf/m) Modulus |Abrasion (%)
Crushed -
Stone 19 271 0.6 1.551 6.57 285
(ANSUNG)
Table 4 Properties of Chemical Admixtures
Specific Rate of |Standard amount (%) i
Gravity pH Solidity (26) | {(Cement Weight) Meain Component Remarks
— Sodium salt of a S
121 8 41 0.2 20 sulfurnate naphthalene Liquid
Table 5 Properties of Chemical Admixtures
Types of Specific | Fineness .
Admixtures Gravity (m/g) Remarks
Rice Husk Ash 2.06 16.67 Combusting Donglin Rice Husk and Milling it
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Table. 9 Comparison of two procedures of freezing and thawing testing method

. . The Needing time of .
Testing Methods Maximum M’iplmum " thaw O(r%e ‘DEII]%d
N Temp. lemp. (For one cycle) cycle i

Freezing in the water o
Procedure A LB More than 25%

T}%?emezrii 111 t}:; water -18%+92C 50T 3~4hr
_ g in the air M 9
Procedure B Thawing in the water ; ore than 20%
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Tahle 10 Used Formulas table
SR AT(KS F 24373 1) F) A Al Word A
E,=CW#

s L P,=(n}/7n*)*100 DF = PN/M
&, C=408*10" (s /cm)

Table 11 Concrete Mixture table and physical test results

Adewin | Uit Binder|w Admi)'ctl'.xre Unit Weight (kg/m') | Chemical Compressive| Flexural
druix {Unit m3 er O/B Conta]..nmg So/a Slump Admixture| Air| Strength |Strength
-ture | (kgf/m") | (28) Ratio |(%€)| (cm) | claf s | G | @x%

(%) Tday| 28day | ldday

300 61.1 0 44 | 9.0 ]183.3{300 79711053 1.30 29| 186 | 298 49

OFC 400 43.7 0 40 | 85 | 175 1400 700 [1090 1.20 2901363 | 439 73

500 34.0 0 40 | 85 [169.8{500 67211047 1.20 2.8 416 | 543 80

600 30.0 0 351 115 [179.1/600 550(1061 1.20 29504 | 652 95

300 61.1 10 44 9,0 |183.3|270] 30,797 1053 1.40 291731 330 52

RHA 400 43.7 10 40 9.0 175 360 40]700|1090 1.25 281343 [ B12 ™

500 34.0 10 40 | 9.0 {169.81450| 501672]1047 1.35 3.0] 473} 5i3 a3

600 30.0 5 35 | 120 [179.11570] 30[55011061 1.30 28] 520 617 86
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Table 12 Relative Dynamic Modulus of Elasticity for plain concrete

300kgf/m® | cycle 400kg/m’ cycle 500kg/m® | cycle 600kg/m’ | cycle
94.99 35 94.96 B | 9549 3 96,52 B
54.13 6 3376 65 | 949l 57 | %689 57
93.40 20 93.62 85 94.18 95 95.94 95
93.00 103 93.64 115 | 94.37 124 9,12 124
92.90 132 93.70 153 | 9434 159 %6.12 159
93.11 153 9391 178 94.53 194 96.31 194
92,70 178 94.30 202 95.03 218 96.57 218
93.10 202 94.47 226 94.93 246 9.66 246
93.25 226 94.13 254 94.78 276 96.48 276
92.00 254 93.89 281 95.24 300 97,03 300
91.76 281 93.10 309 = - - -

Table 13 Relative Dynamic Modulus of Elasticity for RHA concrete(raion : 1024)

300kgf/m’ | cvele | 400kg/m® | cyele | 500kg/m® | cycle | 600kg/m® | cycle
94.21 35 93.08 35 95.52 35 94.49 35
93.92 65 92.89 65 | 9459 57 . 94.65 57
93.35 30 92.09 85 93.86 95 94.34 95
92.06 103 91.37 115 94.01 124 94.53 124
92.02 132 92.09 153 93.59 159 94.53 159
91.42 153 91.83 178 92.44 194 94.72 194
34.18 178 92.32 202 91.34 218 95.11 218
82.08 ] 202 92,54 226 90.92 245 95.15 246
73.23 226 92,51 254 90.2 276 95.07 276
- 254 92.36 281 90.58 300 95.34 300
- 281 927 309 - - - -
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Fig. 8 Relative Dynamic Modulus of Elasticity for each Unit Binders
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Fig. 9 Fracture figures damaged by freezing and thawing action for each
unit binders (RHA - 10%)
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