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ABSTRACT

In this study, inorganic (steel, asbestos and carbon) and organic (polyacryl and polyamide) fibers were used to investigate their
reinforcing effects of the physical properties of Portland cement. From the load-displacement curve of each reinforced specimen,
fracture strength, Young's module, fracture energy and fracture toughness were computed and compared with each.other. In addition,
the experiment of their impact toughness was carried out and compared with the fracture energy. For the improvement of fracture
strength, the inorganic (asbestos) fiber reinforcement was most effective, while the best reinforcing effect of impact toughness was
achieved by organic (polyacryl) fiber. And steel fiber proved to be most adequate for improvement of both fracture strength and impact
toughness. Steel ﬁber also’ showed the highest fracture energy and fracture toughness among all of the fibers.
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Table 1. Properties of Raw Materials
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o] A A o]t} Table 22 AlH 1(‘cement’)S TS A
E &g/ Ee) L, AlH 2(standard probe)e asbestos 4
FAIHES] 5%)8 TS AJHE AJHo|u, A|H 3%
A3 87}A]= asbestos A7 5% ¢l zZF dE H/E
10%¥ %3 AHEelth. 283 Table 29 W/ICSH
thicknessi= 7tH 33 e WA He HF s FAE

m

veRd T},

Eo] A3 AAE Fole AlE 9o B= Ed A7)
o] F£AL SHEFEL 15MPad gEoE A E s
o} olEA AYS AHELS HFY FFol uet AJE F
Aol tha 210](5.26~6.70 mm)E- HI oW A|HEQ] g4
F(WIC) HAl 2t7] E3th(Table 2 X)) A|IHES B
ol Eoge HHZE ZHE 870 19 B¢ YA o

= 233t 22°Ce FFol 4047 BAETh

2.3, Mgy

9} 7o) 40U7F FEUAYE AJH tiske] Tonindustrie
ALe] bR EA)E 7)(Bauform 2650)E ©]&3t] MOR
(modulus of rupture, 38 F3IAE) SHYUC R FF-HY
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Raw mat. E-module Diameter Densigy Fracture strength Fracture extension
(GPa) (pm) (g/em’) (MPa) (%, dry)
1 Cement 15-20" - 3.15 4-5Y 0.03”
2 Polyacryl 7.0 43 1.15 390430 18-25
3 Polyamide 24 49 1.15 460 — 660 26 -40
4 Carbon 200 8 1.71 2,250 1.1
5 Asbestos 170 ~1 2.50 560 — 750 1.5
6 Steel 200 40-50 7.80 1,100 7.0
YValue of fully hydrated cement paste of w/c=0.40
DTensile
Table 2. Batch Composition and Properties of the Specimens
. 1 .
Specimen Content of solid component ) ‘ WiC Thickness
Cement(C) Asbest Fiber (mm)
1 Cement 1 0 0 0.27 6.45
2 Standard 1 0.05C 0 0.17 5.26
3 Polyacryl 023 5.63
4 Polyamide 0.23 5.67
5 Carbon | 0.05C 0.10C 034 6.70
6 Asbest 0.21 5.50
7 Steel 027 6.03

I)Slip of 57cm’ was used for each specimen, the total solid

cement.

volume of which was 22.2 cm’ equal to the volume of 70g
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Fig. 1. Schematic illustration of load-displacement behavior of
fracture specimen (a) and specimen for fracture strength
measurement (b).
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Table 3. Physical Properties of the Specimens (1)
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Fig. 2. Load-displacement curves for the samples.
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Specimen Load at fracture Fracture strength Displacement E-module

N) (MPa) at P=50 N (mm) (GPa)

1 Cement 52 5.6 0.116 17.1

2 Standard 74 12.1 0.202 18.3

3 Polyacryl 111 15.8 0.187 16.2

4 Polyamide 93 13.0 0.226 13.1

5 Carbon 142 142 0.172 10.4

6 Asbest 173 25.7 0.147 22.1

7 Steel 165 204 0.134 18.3
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Fig. 3. Weibull modules obtained from the fracture strength
measurements.

Table 4. Physical Properties of the Specimns (2)
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Fig. 4. Relation between fracture strength (MOR), fracture
energy (WOF) and fracture toughness (Kic) for the
samples.

Specimen § P(e) * de Fracture S:nergy Fracture tougll/;ness Impact touzghness
(N + mm) J/m”) MPa - m™) (kJ/m")
1 Cement 3.38 13.1 0.47 0.09
2 Standard 10.77 51.2 0.97 0.18
3 Polyacryl 164.97 732.5 344 0.96
4 Polyamide 116.25 512.6 2.59 0.44
5 Carbon 202.44 7554 2.81 0.63
6 Asbest 92.84 422.0 3.05 0.58
7 Steel 234.58 972.6 422 071
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Fig. 5. Relation between fracture energy and impact toughness
for the samples.
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Fig. 6. Comparative illustration of fracture strength(MOR) and

impact toughness(Iz) for the samples. The sample

showing the highest value of MOR/Iz is denoted as
100(%).
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