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The Influence of Fly Ash and Basalt Fiber on the Mechanics and Durability of Segment Concrete
CHEN Yanru, YANG Bo, NIE Hongbin
(Shaanxi Railway Institute, Weinan 714000, China)

Abstract: The construction of shield tunnel in three northern areas of China is faced with the combined action of chloride ion
erosion and freeze — thaw cycle, which is not conducive to the long — term service of segment concrete. Based on this, concrete
specimens with different basalt fiber equal weight replacing fine aggregate and fly ash equal weight replacing cement were
prepared. Through the tests of compressive strength, tensile strength, frost resistance and chloride ion erosion resistance, the
influence of basalt fiber and fly ash replacement on mechanical and durability properties of concrete was analyzed. The results
show that; The compressive strength and flexural strength of shield tunnel segment concrete increase first and then decrease with
the increase of fly ash and basalt fiber substitution. The mass loss rate and relative dynamic elastic modulus of shield tunnel
segment concrete first decrease, then increase, and then decrease rapidly with the increase of the number of freeze — thaw

cycles. The compressive strength of fly ash basalt fiber reinforced concrete is less lost when the number of corrosion cycles is less
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than 20 times, and may even increase, but when the number of corrosion cycles exceeds 20 times, it shows an accelerated

downward trend. The addition of fly ash and basalt fiber is better than that of single fly ash or basalt fiber in improving the

durability of shield tunnel segment concrete, the optimum amount of fly ash to replace cement and basalt fiber to replace river

sand is 5% and 0.9% respectively. The research results can provide key parameters and theoretical basis for the optimal mix

ratio design of shield tunnel segment concrete in ‘ Three North Area’.
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Table 1 The main performance index of cement

R HEELEHSR]/min - PLHIGEBE/MPa L HEGHRE/ MPa e
/(kg/m®) W &%t 3d 28d  3d 284d =

3100 165 225 5.5 8.3 3.6 53.4 G
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Table 2 The main performance index of fly ash /%
PR HoK SO; & it Kk il
4.7 0.6 1.0 92.0 9.7
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Table 3 The main performance index of basalt fiber

W B WA BLRsRAE SRR
/(kg/m?) /pm /% /MPa /GPa
2 660 12 3.2 4 260 102
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