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The Effects of PPF Fiber on Pore Structure of Concrete
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Abstract

Polypropylene Fibers have been used to increase the toughness of concrete and to increase the
resistance to crack formation. However, there are many contradictory argument about the effective-
ness of the fiber due to the lack of knowledge about the mechanism of fiber in concrete. One
of the mechanism which changes the concrete properties on the addition of fiber is the change
of the micropore structures. In this study, the change of pore structure due to the addition of
fiber has been analysized by a permeability and a pore size distributuion test. The added fiber
is found to provide a path for moisture movement, which increases drying shrinkage and pore
size. It is found that the size of pores formed around the fiber ranges from 0.05um to 5.0 um.
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Table 1. Mix Design and Properties of Fresh Concrete (kg/m?3)

w/C Cem. Water Sand Agg. Fiber Slump Air
FO 0.53 279 148 745 1388 0.0 88 25
F1 0.56 279 155 745 1388 0.89 100 33
F5* 0.60 279 167 745 1388 3.0 88 38

Air Ent. Agent=25 g/kg, Retarder=-94 g/kg
*o] d¥e FF AVl Bxv 23EHYL.
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Fig. 4. Slab under test
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Fig. 5. Water potential changes of plain concrete
during the first drying period
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Fig. 7. Water potential changes of plain concrete
during the wetting period
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Table 2. Summary of pore volume test results

Calculated Volume Plain Fiber (0.9 kg/m® Fiber (3.0 kg/m®)
Concrete Unit Weight (g/m/) 2.561 2.532 2514
Mortar Unit Weight (g/ml) 1.172 1144 1.126
Mortar Volume (m//ml)="Vp 0.546 0.549 0.555
(ml/g) 0.466 0.479 0.493
Cement (g/g) 0.238 0.244 0.248
Gel pore (ml/g) 0.043 0.044 0.045
Capillary pore (mi/g) 0.041 0.029 0.034
Air Void 0.021 0.029 0.034
Capillary + Air Void Vol (mi/g) 0.062 0.077 0.093
Total Pore Volume (mi/g)=VT.. 0.105 0.121 0.138
Vea/Venor 23% 25% 28%
Fiber Volume (m{/g)= Vaper 0.0 00086 0029
Vier/ Ve 0.0% 1.12% 3.14%
Measured Volume Plain Fiber (0.89 kg/m®) Fiber (3.0 kg/m®)
Total Pore Volume(ml/g)= VT ea 0.052 0.069 0.098
30 A<$<10 pm)
VT s/ VTca 50% 58% 71%
VToeas/Vea 84% 91% 105%
Air Void (ml/g) 0025 0042 .0098
(210 pm)
Capillary Pore (m//g) 0377 0584 0807
0.1 ym< <10 ym)
Gel Pore (mi/g) 0120 0063 0074
30 A<0<.01 pm)
Threshold Dia. (um) 12 17 33
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