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Table 1 Material properties of short fiber

Fiber Mixture Cement Powdered Fiber MC Water W/C W/B
name  silica

 vol. %  vol. %  vol. %  vol. %  vol. % wt. % wt. %
Plain Pl 30.1 32.0 0.0 1.4 36.5 38.0 20.0

Tl-18 29.1 32.9 1.8 1.4 34.8 38.0 19.0
My-18 29.1 32.9 1.8 1.4 34.8 38.0 19.0
My-36 28.6 32.3 3.6 1.4 34.1 38.0 19.0
My-54 27.9 31.4 5.4 1.4 33.9 38.0 20.0
Ar-18 29.1 32.9 1.8 1.4 34.8 38.0 19.0
Ar-36 28.6 32.3 3.6 1.4 34.1 38.0 19.0
Ar-54 27.9 31.4 5.4 1.4 33.9 38.0 20.0

PP 

ARG 

Table 2 Mix proportions of composites with monolithic reinforcement

Fiber Mixture Cement Powdered MC Water W/C W/B
name  silica Ar Tl

 vol. %  vol. %  vol. %  vol. %  vol. %  vol. % wt. % wt. %
AT-1810 29.5 31.0 1.8 1.0 1.4 35.3 38.0 20.0
AT-3610 28.8 30.8 3.6 1.0 1.4 34.4 38.0 20.0
AT-5410 28.1 30.6 5.4 1.0 1.4 33.5 38.0 20.0

Fiber

Hybrid

Type Name Diameter Length Strength Features
mm mm GPa

M y 0.018 6.0 6.4 0.250
Surface treatment
by Iron hydroxide

Tl 0.040 x 0.215 6.0 12.0 0.490 Split film
Alkaline resistant
glass

Ar
0.018

(Mono-filament)
6.0 74.0 1.400 Bundle of 200pcs.

Polypropylene

Modulus
GPa

Table 3 Mix proportions of composites with hybrid reinforcement
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Table 4 Mechanical properties of composites

Fiber Mixture Tension 
softening Modulus

name stress
MPa MPa GPa

ÔÇ80 Cure 9.7 10.3 19.2
�150  Cure 18.1 15.4 21.5

Tl-18 17.0 12.3 21.4
My-18 17.2 14.8 20.8
My-36 15.4 14.5 19.8
My-54 13.5 7.9 19.7
Ar-18 19.7 11.6 21.9
Ar-36 20.1 14.0 24.2
Ar-54 21.0 15.4 24.4

Hybrid AT-1810 19.1 12.6 21.5
AT-3610 20.1 14.0 24.2
AT-5410 21.0 15.4 24.4

Flexural properties
Strength

PP 

ARG 

Plain

Fig.3 Fiber bridging stress at early stage
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Fig.4 Bridging stress of composites reinforced with PP and ARG
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