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Control of Shrinkage Cracking of Cement Composites with Different Length
Mixture of PVA Fibers
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Abstract

The purpose of this study was to determine the optimum length distribution of hybrid
PVA(Poly vinyl alcohol) fiber. To produce blended PVA fiber length, first the length distribution
of PVA fiber in the cement composites were identified in an experimental study based on
simplex lattice design. Among the different length distributions investigated, fiber length was
found to have statistically significant effect on plastic shrinkage cracking of cement composites.
Subsequently, Complex analysis techniques were used to devise an experimental program that
helped determine the optimum combinations of the selected fiber length distribution based on
plastic shrinkage crack. The optimum blended PVA length ratio was 0.0146% 4mm fiber,
0.0060% 6-mm fiber, 0.0285% 8-mm fiber, and 0.0209% 12-mm fiber.
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Table 1 Properties of PVA fiber”

Property Poly vinyl alcohol fiber
Length{mm) 4,6, 812
Effective diameter 0.015
Aspect ratio 267, 400, 533, 800
Specific gravity 1.26
Elastic modulus (MPa) 1.1x10*
Tensile strength (MPa) 700
Hydrophilic/hydrophobic surface Hydrophilic
Alkali resistance High
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Table 2 Mix proportions of different PVA fiber length
PVA fiber (%)

Mix No. 4mm 6mm 8mm 12mm
A 0.07000 - - -
B - 0.07000 - -
C - - 0.07000 -
D - - - 0.07000
E 0.03500 0.03500 - -
F 0.03500 - 0.03500 -
G 0.03500 - ~ 0.03500
H - 0.03500 0.03500 -
1 - 0.03500 - 0.03500
J - - 0.03500 0.03500
K 0.04380 0.00875 0.00875 0.00875
L 0.00875 0.04380 0.00875 0.00875
M 0.00875 0.00875 0.04380 0.00875
N 0.00875 0.00875 0.00875 0.04380
0 0.01750 0.01750 0.01750 0.01750

Center line

Vinly sheet

15mm

30mm

900mm

Fig. 1 Apparatus for mortar plastic shrinkage test
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Fig. 2 Total crack area of PVA fiber reinforced cement composites

Table 3 Optimum PVA fiber length ratio

Fiber length optimum ratio(%)
4mm 0.0146
6mm 0.0060
8mm 0.0285
12mm 0.0209
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