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Abstract: To explore the impact of silica fume on the properties of fiber — reinforced cementitious composite (ECC) , the effect
of different silica fume replacement levels of cement on the mechanical properties and rheological behavior of domestic ECC was
investigated through setting time, compressive strength, flexural strength, and rheological tests. The results show that the

setting time gradually decreases with the increase of silica fume content. The addition of silica fume contributes to enhancing the
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compressive and flexural strength of ECC at different curing ages. When the silica fume content reaches 10% , the 7day,
14day, and 28day compressive strengths of ECC reach 14.32, 26.91, and 38.92 MPa, respectively, and the flexural
strengths reach 8. 12, 15.65, and 18.53 MPa, respectively, which are significantly higher than those of the group without

silica fume. In terms of rheology, the flowability of ECC first increases and then decreases with the increase of silica fume

content, reaching a maximum value of 255 mm at a content of 2% . The addition of silica fume can significantly increase the

yield stress and plastic viscosity of the paste, and the higher the silica fume content, the higher the overall yield stress and

plastic viscosity of the ECC paste. When the silica fume content is 10% ,

the yield stress is 27. 9766 Pa and the plastic viscosity

is 0. 90988 Pa s. The research results provide a theoretical basis for the performance optimization of domestic ECC with low

cement content and promote green development.
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Table 1 The main chemical composition of cement,
fly ash and silica fume /%

EFPE Si0,  CaO ALO; Fe,05 Na,O MgO K,0 TiO, SO,

JKJE 23.53 62.55 5.78 2.55 0.83 2.56 0.88 0.22 1.10
K 48.20 7.56 29.93 6.83 1.32 1.27 1.24 1.72 1.65
K 93.40 0.92 0.55 2.66 0.58 1.48
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Table 2 ECC mix proportion

o bR (kg/m?)

Kye WK K K W UK PVA £ 4k

SFO  120.0 484.0 0.0 115.2 144 2.04
SF2  117.6 258.7 2.4 115.2 144 2.04
SF4  115.2 253.4 4.8 115.2 144 2.04
SKF6  112.8 248.2 7.2 115.2 144 2.04
SF8 110.4 242.9 9.6 115.2 144 2.04
SF10  108.0 237.6 12.0 115.2 144 2.04
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Fig. 3 Flexural strength of ECC under different siilica fume contents
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Fig. 4 Flowability of ECC under different silica fume contents
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%3 Bingham & EBARREFEKIBET ECC HiRESH
Table 3 Rheological parameters of ECC under different silica
fume contents obtained after bingham fitting

JEARBE S BBVERREE  AHSR R R

e AR r/Pa (Paes) R

SFO  y=18.716 7 +0. 576 67x
SF2  y=19.347 8 +0.707 22x
SF4  y=21.550 6 +0.691 72x
SF6  y=25.156 1 +0.717 51x
SF8  y=23.873 3 +0. 843 22«
SF10  y=27.976 6 +0.909 88x

18.716 7 0.576 67 0.998 88
19.3478 0.707 22 0.987 09
21.550 6 0.691 72 0.987 01
25.1561 0.717 51 0.989 98
23.8733 0.84322 0.996 02
27.976 6 0.909 88 0.959 15
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