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ABSTRACT

Recently, interest grew on the quality of aggregates following the diminution of primary resources from river as to
grow construction demand and the low grade of nature sand like sea sand. Following, need is to diversify the supply
sources of fine aggregates which are excessively relying on sea sand and urgency is to find as soon as possible
aggregate resources that can substitute sea sand. On the other hand, various fine aggregates are utilized to produce
concrete in the domestic construction fields. However, few studies have been systematically investigated on the
effects of such fine aggregates on concrete properties. Therefore, this study examined the effects of comparatively
widely used fine aggregates in the domestic construction fields on the shrinkage, durability and watertightness of
concrete. Results revealed that drying shrinkage increases, and durability and watertightness degrades for concrete
using crushed sand than natural fine aggregates like sea sand and river sand. Especially, the use of crushed sand
exhibiting bad grain shape and grade was larger adverse effect on the quality of concrete. In addition, appropriate
adjustment of the grain shape and grade during the blending of crushed sand exhibiting bad grain shape and grade
with natural aggregates appeared to enhance the shrinkage and durability of concrete.
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Fig. 1 The present condition of using crushed sand

Table 1 Design of experiments

Ttems Factors
W/C (%) 3 35, 45, 55
Slump (mm) | 1 150420
Mixture | Air content (%) | 1 4515
Type of fine 7 P, R, Rs, S, GS,
aggregate FM, FR, GR
Fresh concrete | 2 Slump, Air content

Experi-

mental Hardened

concrete

Compressive strength,
Drying shrinkage,
6 | Resistance to freezing-thawing,
Salt injury, Air permeability,
water permeability
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Table 4 Properties of aggregate

T of a Density FM Water Unit volume Amount passing Solid volume percentage for
ype L. (g/cm®) ’ absorption (%) | weight (kg/m®) | sieve 0.08 mm (%) shape determination (%6)
P 257 2.66 1.50 1,774 3.60 53.4
R 2.55 2.67 1.98 1,654 2.02 57.0
Fi Rs 2.55 2.42 1.98 1,654 2.02 -
e s 258 2.66 2.04 1614 115 60.5
FM 2.62 2.83 0.69 1,759 2.22 53.9
GS 259 3.11 1.52 1,691 3.24 52.0
Coarse 267 6.75 0.69 15631 | 0.1 -
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Table 5 Experimental results of concrete properties

W/C Type of | Slump | Slump Air Compressive
fine agg.| (mm) |flow (mm) |content (%) | strength (MPa)
P 155 252 46 453
R 150 235 5.2 51.0
Rs 145 249 55 4.7
% S 175 268 5.2 457
™M 170 290 6.1 462
GS 0 225 32 51.6
FR 160 235 49 46.7
GR 127 246 37 46.8
P 150 20 46 396
R 180 263 55 R3
Rs 140 230 55 3BT
5 S 103 210 41 389
M 200 320 5.0 378
GS 200 335 5.7 39.3
FR 140 260 43 40.3
GR 160 225 41 39.9
P 145 223 48 217
R 150 253 55 281
Rs 125 230 55 29.5
%5 S 190 298 48 286
™ 160 305 56 316
GS 138 210 5.7 298
FR 165 243 55 30.2
GR 185 205 4.6 304
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Fig. 4 Spalling due to freezing-thawing
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