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The Influence of Fly Ash on the Comprehensive Performance of Large Volume Concrete

ZHAO Wenlong, QI Fuhui, WU Chao

(Southwest Transportation Construction Group Co., Ltd., Kunming 650500, China)
Abstract; In order to alleviate the problem of cracks easily occurring in large volume concrete due to temperature changes during
bridge pier construction, experimental research was conducted on the single addition of fly ash in large volume concrete. The
influence of fly ash content on the workability, mechanical properties, temperature change properties, and durability of large
volume concrete was investigated. The results show that with the gradual increase of fly ash content, the slump and expansion of
concrete gradually increase, and the workability is significantly improved; However, the compressive strength and tensile
strength have decreased, and the mechanical properties have weakened; The hydration heat and adiabatic temperature rise
gradually decrease, reducing the early heat release of concrete; The carbonization depth gradually increases, and the
carbonization performance weakens to some extent; The electric flux gradually decreases, and the resistance to chloride ion
penetration is enhanced. When the dosage of fly ash is between 10% and 35% , the workability, temperature change
performance, and resistance to chloride ion penetration of concrete are significantly improved. Although the mechanical and
carbonation properties are weakened, they still meet the requirements of bridge pier construction. The research results can
provide reference for the design of the mix proportion of single fly ash in large volume concrete for bridge abutments.
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Table 1 Concrete mix design results

KU K ORYBER ARy WA UKGR AR

G2
BRI (kg/m?) B/ %

C-1 460 161 786 1179 3.2

C-2 414 161 46 786 1179 3.2 10
C-3 391 161 69 786 1179 3.2 15
C-4 368 161 92 786 1179 3.2 20
C-5 345 161 115 786 1179 3.2 25
C-6 322 161 138 786 1179 3.2 30
C-17 299 161 161 786 1179 3.2 35
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Fig. 1 The influence of fly ash content on concrete performance
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Fig.2 The influence of fly ash content on strength of concrete
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Fig.3 The influence of fly ash content on the
temperature change of concrete
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Fig. 4 The influence of fly ash content on the durability
performance of concrete
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