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Table 1 — Compressive strengths for cubes

Curing 7 days 28 days 7 days 28 days 7 da; y:
Side mm | Fibers Rem? Remzg SR7 mmuuw <»w : NM\MMM\ ) qhwa NWMWWm Nmm_nw :
ao” 0% 91,50 138,33 881 5,28 0.10 0,04 76,43 129.30 102 Mc
40/ 4% 124,00 144,11 3.18 20,59 0,03 0,14 ] _cw.wo 74 .um
50 | 0% 102,80 132,18 4.68 7.76 0,05 0,06 1 _wlo_ ww,uw
500 2% 122,00 153.73 3,67 6.28 0.03 0,04 115.72 Kh.ow :u, 35
50] 4% 115,60 156,99 16,96 11,93 0.15 0.08 86,60 _um.uo Su«um
70, 0% 102,70 136.43 0,24 16,45 0,00 0,12 102.30 _om,uo 76. wq
70! 2% 117,30 158,60 2,08 6,05 0,02 0,04 113.74 Em‘Nm :.M 88
70| 4% 121,40 157,96 6,43 17,00 0,05 0,11 110,40 _Nm.mw 93 Wm
100 0% 138,71 11,47 0,08 ] 1 _@,_o wo,mu
100 2% 156.42 28 0,07 _uq. 13 _om 69
100 4% 161.76 14.03 0,09 _mq“.: _ou”_w
Table ,N — Cylindrical and cubic strengths as a function of different mold materials
Diameter (mm) | Fibers fes (steel mold) Bes fepve (PVC mold) Sepve V, V,
_ 140 4% 140.25 11.63 99.29 _wnwwu 0 owu oﬁﬂﬂ
Side (mm) Fibers Res (steel mold) Ses Repol (polystyrene mold) Sepol < <
T_c 4% 144.10 20.59 100.17 o.mM 0. _Mu 0. mv@om_w

I
| . <
The comparative analysis of these results has been made in the Figures 3-10. For a direct com-

parison of the :.v\mcsm obtained with the cubes, Figs. 2-4 show the influence of fiber content on the
mean compressive strength, on the characteristic strength (5% fractile) and on the design strength
(calculated according to the FIB-CEB model, [5]), respectively defined as Rem, R and Re,

The comparison of standard deviations are shown in Fig. 5. v l
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1 BRed
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Cubes dimensi
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Figure 2 — Mean, characteristic and design strength

Figure 3 — istich i
for-cobicapctmeas (30 Sa 2! Mean, characteristic and design strength for

cubic specimens (2% fibers)
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Figure 4 — Mean, characteristic and design strength
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The results put in evidence the remarkable fact that there are negligible dimensional effects over
the mean compressive strength and there is no dependence on fiber content. Slight differences are
registered for the plain and fiber-reinforced materials: that is clear passing from 0% to 2% by vol-
ume of fibers, but the fiber content increment from 2% to 4% do not determine any significant in-
crease of the mean compressive strength. Particularly, in the case of 70 mm cubes, the mean
strength for 2% fiber-reinforced material is higher than the corresponding value for 4% content.
Furthermore, the results obtained with not reinforced specimens have a higher dispersion than the
values corresponding to the fiber-reinforced specimens (lower standard deviations).

The presence of fibers, perhaps, determines a control in the damage process during the compres-
sion test, so the peculiar brittleness of very high strength concrete is reduced: the integrity of
specimens is maintained up to the peak load, without any particular evident macro-breaks. On the
contrary, in the case of plain materials, the loading process can cause the gradual ejection of
splinters from the specimen, when the 70-80% of maximum load is reached, with a reduction of
original specimen transverse section (section to which is conventionally referred the breaking
strength), reduction quantified near to 20%.

The higher standard deviation is also influenced by the surface defects and voids existing in the
specimens. It is also true that when the fiber content by volume is 4%, the greater quantity of fi-
bers can determine a reduced homogeneity in the bulk and a consequent increase of standard de-
viation (observed for 70 mm and 100 mm sided specimens). Such a circumstance can make negli-
gible the slight increase of mean compressive strength, passing from 2% to 4% of fiber content
(exception for 70 mm cubes). This is very important for the characteristic strength, but also in ref-
erence to the other relevant performances offered by the material: by increasing the fiber content
in the concrete, there is not any other improvement of mechanical properties other than the bend-
ing strength. In this specific study, for all the specimen dimensions, it always verified that the de-
sign strength of 4% fiber reinforced materials is lower than the design strength for 2% fiber con-
tent.

Then, the presence of fibers determines an increase of ultimate strength, together with the bending
strength and finally a higher material quality (reduction of standard deviation) up to a maximum
optimal content of fibers.

Figs 6-8 show the influence of curing time on compressive strength. In particular, for all the cases,
the 28 days strength is 20-25% higher than the 7-days strength; besides, it is not dependent on the
fiber content and on the specimen dimensions.

40 50 70 50 qc
Cubes dimensions (mm) Cubes dimensions (mm)

Figure 7 — Mean strength as a function of curing
time (2% fibers)

Figure 6 — Mean strength as a function of curing
time (0% fibers)
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