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Effect of Fly Ash Content on Mechanical Properties and Damage

Characteristics of Strain-Hardening Cementitious Composites
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Abstract: The effect of fly ash content on the mechanical properties and damage characteristics of strain-hardening
cementitious composites (SHCC) was studied by uniaxial tensile, three-point bending and compressive strength
tests. The whole tensile loading process was analyzed by using digital image correlation techniques. The cracking
area and fractal dimension were proposed to quantify the damage degree of SHCC specimens, and the strain evolution
and damage characteristics of SHCC during the loading process were obtained. The results show that with the increase
of fly ash content, the tensile strength, compressive strength and flexural strength of strain hardening cementitious
composites (SHCC) gradually decrease, the energy consumption capacity gradually increases. Its deformation
performance is improved, though the damage degree increases. The strain evolution of SHCC can be visualized by
the strain cloud map obtained by the digital image correlation technique. The cracking area ratio and fractal dimension
can effectively characterize the damage degree and cracking complexity of SHCC, which can be used as measurement

indexes to describe its damage.
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Table 1 Chemical composition of fly ash

w/%

Si0, ALO, Fe,0, CaO K,0 MgO SO, Na,0 TiO, Other

52.00 28.68 4.50 8.07 1.54 1.18 1.14 0.99 0.35 1.55

%2 FA-SHCCHE&LL
Table 2 Mix proportion of FA-SHCC

FA-SHCC MMy Mg My wep /%
FAl.2 1.00:1.20:1.01:0.55 0. 80
FAL.5 1.00:1.50:1.15:0.63 0.72
FA2.0 1.00:2.00:1. 38:0.75 0. 60
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Fig. 1 Preparation process of specimens
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Fig.2 Compressive properties of mortar and FA-SHCC
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Fig.3 Bending load-displacement curves of FA-SHCC
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Table 3 Bending performance parameters of FA-SHCC

FA-SHCC F,/kN F, . /kN E/(kN'mm) d,/mm d, /mm

FAL. 2 2.521 3.270 1.459 0.253 0. 640
FAL. 5 2.384 3.052 1.352 0.361 0.532
FA2.0 2.442 2.843 2.213 0.418 0. 940
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Fig.4 Direct tensile stress-strain curves of FA-SHCC
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Table 4 Tensile property parameters of FA-SHCC

FA-SHCC ¢,/MPa ¢, /MPa E/(kl-m*) e/% e./%

FAl.2 3.624 5.357
FAL.5 3.650 5.112
FA2.0 3.334 4.445
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Fig.7 SEM images of FA1.2
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