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Plastic shrinkage Cracking of Hydrophilic Fiber Reinforced Cement Composites
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Abstract

Plastic shrinkage cracking occurs at the exposed surfaces of freshly placed concrete
due to consolidation of the concrete mass and rapid evaporation of water from the
surface. This so-called shrinkage cracking is a major concern for concrete, especially for
flat structural such as pavement, slabs for industrial factories and walls. This study has
been performed to obtain the plastic shrinkage properties of hydrophilic fiber
reinforced mortar and concrete. The results of tests of the hydrophilic fibers were
compared with plain and polypropylene fibers. Test results indicated that hydrophilic
poly vinylalcohol fiber reinforcement showed an ability to reduce the total crack area
and maximum crack width significantly( as compared to plain and polypropylene fiber
reinforcement).
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Table. 1 Properties of fibers
Properties Preferred Polypropylene fiber |Poly Vinylalcohol fiber
Length(mm) High 19 6
Effective diameter(mm) Low 0.1 0.015
Aspect ratio High 190 400
Specific gravity Medium 09 1.26
Elastic modulus (MPa) High 4 108
Tensile strength (MPa) High 600 686.5
Hydrophilic/ hydrophobic surface| Hydrophilic Hydrophobic Hydrophilic
Alkali resistance High High High
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Table. 2 Mixture proportions

fs | Gpax | Sump Ar | w/e | s/a Weight of unit (kg/m) Fiber volume
(MPa) | (mm) | (cm) (%) (o) | (%) W c S G fraction (%)
Plain -
PP fiber 235 | 25 151 |50%x1; 55 409 | 1766 | 321.1 712.3 10474 01
PVA fiber 0.07
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Fig. 5 polypropylene fiber reinforced mortar  Fig. 6 PVA fiber reinforced mortar
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