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Effect of Mix Proportion on the Long-Term Autogenous
Shrinkage of PVA-FRCC
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Abstract: Based on the shrinkage experiment of polyvinyl alcohol fiber (PVA ) reinforced cementitious composite
(PVA-FRCC) specimens, the effects of the fiber volume fraction, water-binder ratio and sand-binder ratio on
the autogenous shrinkage of the PVA-FRCC were studied. The results show that the addition of PVA fiber reduces
the autogenous shrinkage of the cement-based materials, but the effect is limited. The autogenous shrinkage of
low water-binder ratio / low sand-binder ratio (LW/LS) specimens is much larger than that of high water-binder
ratio/ high sand-binder ratio (HW/HS) specimens. When the water-binder ratio changes in a small range , the
autogenous shrinkage of PVA-FRCC increases with the increasing of the water-binder ratio, and decreases with
the increasing of the sand-binder ratio. With the increasing of the age, proportion of autogenous shrinkage (e,/¢,)
of HW/HS specimens increases, while €,/¢, of the LW/LS specimens increases first and then decreases. After
unsealing, the shrinkage of HW/HS specimens increases greatly , while that of the LW/LS specimens increases
less.
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Table 1 Parameters of PVA fiber

Tensile st th Elasti dulus Densit .
Fineness/dtex Length/mm Diameter/mm ensile strength/ Elongation/ % ashe fno ulus/ enst }:g/(g
MPa GPa cm )
15 12 0.04 1600 6 40 1.3
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Table 2 Mix proportions of PVA-FRCC

Mix proportion/(kg+m™ )

3

Specimen Poyal % Jo /MPa
C CA SF Water S WR D TA
S-0-0.55-0. 8 0 610. 000 163. 000 41. 000 447.000 650. 000 8. 140 1.628 0. 244 32.0
S-0.5-0. 55-0. 8 0.5 610. 000 163. 000 41. 000 447.000 650. 000 8. 140 1.628 0. 244 30.5
S-1.0-0. 55-0. 8 1.0 610. 000 163. 000 41. 000 447.000 650. 000 8. 140 1.628 0. 244 27.6
S-1.5-0.55-0. 8 1.5 610. 000 163. 000 41. 000 447.000 650. 000 8. 140 1.628 0. 244 27.5
S-2.0-0.55-0. 8 2.0 610. 000 163. 000 41. 000 447.000 650. 000 8. 140 1.628 0.244 27.0
S-1.5-0. 50-0. 8 1.5 636. 000 170. 000 42.000 424.000 678. 000 8. 480 1. 696 0.254 31.3
S-1.5-0.45-0.8 1.5 665. 000 177. 000 44.000 399. 000 709. 000 8. 860 1.772 0. 266 36.1
S-1.5-0.55-1. 1 1.5 557. 000 149. 000 37.000 409. 000 817.000 7.430 1.486 0.223 30.6
S-1.5-0.50-1. 1 1.5 579. 000 154. 000 39. 000 386. 000 850. 000 7.720 1.544 0.232 38.6
S-1.5-0.45-1. 1 1.5 602. 000 161. 000 40. 000 362. 000 884. 000 8.030 1. 606 0.241 46.7
S-1.5-0.35-0. 3 1.5 898. 000 239.000 60. 000 419. 000 359. 000 11.970 2.394 0.359 53.6
S-1.5-0.25-0. 3 1.5 1022. 000 273.000 68. 000 341. 000 409. 000 13.630 2.726 0.409 71.5
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