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Durability Characteristics of High—Early-Strength Concrete
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ABSTRACT

The long-term durability characteristics of high-early-strength concrete were assessed. The effect of
Jong-term durability characteristics of high-early-strength concrete were investigated. In experiment, two
different types of fiber were adopted for improvement of durability. High-early-strength fiber reinforced
concretes using regulated-set cements are compared with high-early-strength concrete without fiber.
The durability performance of the laboratory-cured high-early-strength concrete specimens was determined
by conducting an accelerated chloride permeability, abrasion resistance, freeze-thaw, surface deicer salt
scaling and wet-dry repetition test. The results indicated that incorporation of fibers enhance durability

performance.
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Table 1. Chemical properties of regulated-set cements and ordinary portland cement

SiO; AbOs FexO3 MnQ Ca0 MgO K0 Nax0O P:Os TiO2 L.0OI
RSC| 12306 14.362 1.407 0.029 46.020 1657 0.458 0.166 0.127 0.149 3927
OFC| 21.807 4935 2.600 0.055 63.029 2.989 0.905 0.156 0.060 0.321 0.774
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Table 2. Properties of cellulose fiber and polypropylene fiber?
Fiber Type
Property Cellulose Fiber Polypropylene Fiber
Elastic Modulus(kgf/cn’) 61x10* 35x10°
Bond Strength(kgf/cr) 15.3 41
Specific Gravity 15 0.9
Fiber Length(mm) 3.0 19
Effective Diameter(mm) 0.015 0.1
Length-to-diameter Ratio 200 190
Tensile Strength(kgf/cr) 5100 6120
No. of Fibers per Gram 1,200,000 12000
Fiber Count(1/cr) 1480° 06~
* 1.3kg/m’
#40.9kg/m’
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Table 3. Physical properties of fine and coarse aggregate

Specific_Gravity S
Bulk Bulk(SSD) Apparent Absorption(%6) FM.
Fine Aggregate 2.59 2.61 2.63 0.67 2.99
Coarse Aggregate 2.80 2.62 233 0.35 -
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Table 4. Mixture proportion

we |s/ae C w S G RA AE SP Cellulose Polypropylene
al-o E P 4
(kg/m®) | (kg/m?) | (ke/m®) | (ke/m®) |(kg/m®) | (kg/m®) | (kg/m®) | fiber(kg/m®) | fiber(kg/m®)
0.012 88 - -
0.37 45 400 148 789 968 12 13 -
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Fig. 1. Permeability Fig. 2. Abrasion resistance
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