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Anti-cracking performance of underground sidewall using sisal
fiber-ECC under temperature load
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Abstract: The anti-cracking effect of underground sidewalls using optimized sisal fiber-ECC as the pouring
material was investigated. Based on ANSYS, the finite element modeling of sisal fiber-ECC underground side
wall was built using a modeling method that has been verified by actual engineering. The variation laws of the
temperature field and stress field of the underground sidewall using sisal fiber-ECC under temperature load
were analyzed, and they were compared with those of the model of ordinary concrete underground sidewalls.
Results show that, compared with ordinary concrete underground sidewalls, the sisal fiber-ECC underground
sidewall exhibits higher peak temperature, which shows up later than that of the ordinary concrete sidewall.
When the sisal fiber-ECC material is used in the underground side wall structure, the risk of cracking of the
underground side wall can be reduced. A method of lowering the pouring temperature can be adopted to reduce
the risk of cracking of the underground side wall when the ambient temperature is low.
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Tab.1 Mix proportion of side wall materials

B/ (kg + m™)
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SIREF4E-ECC 647 470 - 353 176 353 1.29 0.30
C40 MR e+ 370 715 1 090 60 - 180 - 0.42
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Tab.2 Thermal properties of side wall materials
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Fig.1 Full curve of tensile stress-strain
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Tab.3 Mechanical properties of sidewall materials
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(kN -« mm™) MPa
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