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Abstract This study examined the effects of the coarse aggregate maximum size and grading of fine aggregates to
acquire the characteristics of very low shrinkage on normal strength concrete mixed in the field. In addition, the
shrinkage characteristics of concrete under construction were evaluated in accordance with the curing temperature. The
compressive strength and drying shrinkage tests were performed for nine mixing factors composed of the coarse
aggregate size (13, 20, and 25 mm), types of fine aggregate (see sand, crushed sand, and blended sand), and curing
temperatures (5, 20, and 35 °C). To acquire low shrinkage properties under 350 pe strain on normal strength concrete,
a 25 mm maximum of coarse aggregate was available, and the grading of fine aggregate affected the shrinkage of
concrete. In addition, very low shrinkage properties were acquired in the curing temperature range except cold and
hot weather concrete.

Keywords : Crushed sand, Curing temperature, Drying shrinkage, Low-shrinkage concrete, Sea sand.
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Fig. 1. Unrestraint shrinkage test
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Fig. 2. Gradation curve of fine aggregate
Table 1. Concrete materials properties
Materials Density abzgatiiron Fineness
(g/em?) P Modulus
(%)
Coarse aggregate (13mm) 2.60 0.80
Coarse aggregate (20mm) 2.63 0.70 -
Coarse aggregate (25mm) 2.60 0.80 6.78
Sea Sand (SS) 2.63 1.0 1.72
Crushed Sand (CS) 2.60 1.0 2.94
Cement 3.15
Fly Ash 2.20

CS : Crushed Sand
SS : Sea Sand

Table 2. Coarse aggregate maximum size mix

Test variables Test value
W/B(%) 49.4
Water(kg/m?®) 168
Slump(mm) 150420 mm
Mix Air Content(% 45515
proportion ir Content(%) SELL
Binder OPC:FA=9:1
. Ginax
Test variables 3 (13, 20, 25mm)

OPC : Ordinary Portland Cement
FA : Fly-Ash

344

Table 3. Type of fine aggregate mix

Test variables Test value
W/B(%) 49.4
Water(kg/m?) 168
Slump(mm) 150+20 mm
Mix Air Content(%) 4,5+1.5
proportion Binder OPC:FA=9:1

Test variables

Using aggregate type
(SS-Sea Sand, CS-Crushed
Sand, SSCS-Sea Sand
50%+Crushed Sand 50%)

Table 4. Curing temperature mix

Test variables Test value
W/B(%) 49.4
Water(kg/m?) 168
. Slump(mm) 150420 mm
Mix -
. Air Content(%) 4.5£1.5
proportion Binder OPC : FA=9: 1
. Curing temperature
Test variables 3 .
(5, 20, 357C)

Table 5. Test variables and values

Test variables Test value
Slump,
Fresh concrete 2 .
Air content
Compressive strength
Test
. (3, 7, 28, 56 Day)
proportion Hardened concrete | 2 concrete length change
(1,2,3,~Until convergence)
- embedded gauge
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Fig. 3. Slump and air content according to the coarse
aggregate maximum size
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Fig. 5. Length change according to the coarse aggregate
maximum  size
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