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Tensile Performance of PE Fiber-Reinforced Highly Ductile Cementitious
Composite including Coarse Aggregate

Bang Yeon Lee', Su-Tae Kang”*

Abstract: For the purpose of developing a PE fiber-reinforced highly ductile cementitious composite having high tensile strain capacity more than
2% under the condition of containing aggregates with large particle size, this study investigated the tensile behavior of composites according to the
particle size and distribution of aggregates in the composite. Compared with the mixture containing silica sand of which particle size is less than 0.6
mm, mixtures containing river sand and/or gravel with the maximum particle size of 2.36 mm, 4.75 mm, 5.6 mm, 6.7 mm were considered in the
experimental design. The particle size distributions of aggregates were adjusted for the optimized distribution curves obtained from modified A&A
model by blending different sizes of aggregates. All the mixtures presented clear strain-hardening behavior in the direct tensile tests. The mixtures
with the blended aggregates to meet the optimum curves of aggregate size distributions showed higher tensile strain capacity than the mixture with
silica sand. It was also found that the tensile strain capacity was improved as the maximum size of aggregate increased which resulted in wider particle
size distribution. The mixtures with the maximum size of 5.6 mm and 6.7 mm presented very high tensile strain capacities of 4.83% and 5.89%,
respectively. This study demonstrated that it was possible to use coarse aggregates in manufacturing highly ductile fiber-reinforced cementitous
composite by adjusting the particle size distribution.
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Fig. 1 Particle size distributions of Silica Sand(SS), River sand(RS)

A2 A e AR E A ST }\]'(Slllca Sand SS) and Gravel(G)
Table 1 Mix proportions of the composite mixtures for this study
Unit mass (kg/m’)
sand (S)
Mix No. w/C SS RS RS RS Remark
water cement or <1.18 1.18~ 118~ gravel  LCfiber
RS mm 236 mm  4.75 mm
1 0.35 428 1222 489 - - - - SS
2 0.35 428 1222 489 - - - - RS
3 0.35 428 1222 - 367 122 - 14.55 <2.36mm
4 0.35 428 1222 - 269 - 220 - ' <4.75mm
5 0.35 428 1222 - 242 - 198 49 <5.6mm
6 0.35 428 1222 - 229 - 187 73 <6.7mm
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Fig. 2 Particle size distributions of aggregates for the mixes and comparison with modified A&A model curves
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