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Influence on Compressive Strength and Drying Shrinkage of
Concrete with Urea-Water Soluble Sulfur Admixture
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Abstract : This paper presents an experimental study to ivestigate mechanical property of concretes according to addition of urea and
urea-water soluble sulfur contents. Urea was added at 5~20% replacement by weight of water, and water soluble sulfur was used at 2%,
4% replacement by weight of cement. The setting times, the hydration heat, the compressive strength, and the drying shrinkage, were
measured on concretes with single and binary admixtures. From the test result, it was confirmed that the hydration heat of urea-water soluble
sulfur was lower than that of normal concrete by 10.1 C, and the drying shrinkage of urea-water soluble sulfur concrete was more excellent
than normal concrete. In the case of urea of 5%, Compressive strength were improved with an increase of water soluble sulfur contents. The
urea-water soluble sulfur used in this research can be used as improvement materials for drying shrinkage and compressive strength.
Key Words : compressive strength, drying shrinkage, urea, water-soluble sulfur, concrete
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Fig. 1. Grain size distribution of fine and coarse aggregate,

Table 1. Chemical composition of type—l ordinary potland
cement

SlOZ A1203 F 6203 CaO MgO SO3 Kzo

Cement | 21.74 5.0 3.17 | 6279 | 297 | 1.67 | 136

Table 2, Physical properties of aggregates.

Specific gravity Fineness | Water absorption
(g/en?’) modulus (%)
Fine aggregate 2.58 2.55 0.74
Coarse aggregate 2.69 6.95 0.68

Table 3. Physical properties of urea

Particle Specific Specific heat H Melting | Molecular
form | gravity(g/en?’) | (cal/g’C) p point(‘C) | weight
Sphere 1.335 0.334 8 132.7 60.047

Table 4. Chemical composition of water soluble sulfur'®

Chemical composition(%) Loss
SOs Na,0 ALO; SiO, ZnO | Ilgnition
65.90 28.90 0.01 0.01 0.01 517
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Table 5, Mix proportions of concrete mixtures,
Variable W/B S/a Stump Air Weight per unit volume (kg/m’) AE3
(%) (%0 (mm) (%) w C S G U SF (g/n)
R45-CON 193.0 695.7 932.6 0 0
R45-U5 185.8 694.6 931.2 9.7 0
R45-U10 1785 693.6 929.9 19.3 0
R45-U15 1713 692.5 928.5 29.0 0
R45-020 164.0 691.5 927.2 38.6 0
R45-SF2 184.4 695.7 932.6 0.0 8.6
R45-SF4 175.8 695.7 932.6 0.0 17.2
R45-U5SF2 45 A4 150420 | 4.5£1.5 1772 429 694.6 931.2 9.7 8.6 2145
R45-U5SF4 168.6 694.6 931.2 9.7 172
R45-U10SF2 169.9 693.6 929.9 19.3 8.6
R45-U10SF4 161.4 693.6 929.9 19.3 17.2
R45-U15SF2 162.7 692.5 928.5 29.0 8.6
R45-U15SF4 154.1 692.5 928.5 29.0 17.2
R45-U20SF2 155.5 691.5 9272 38.6 8.6
R45-U20SF4 146.9 691.5 9272 38.6 17.2
% W : Water, C : Cement, S/a : Fine aggregate percentage, S : Sand, G : Gravel, U : Urea, SF : Water-soluble sulfur, AE : Air-entraining
% R45 - U5 - SF2
(@) @) ® (D R45 : Water-cement 45%
@ U5 : 5% added urea
@ SF2 : 2% added water-soluble sulfur
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