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Abstract: Fly ash was first utilized in concrete in the 1940s as an industrial byproduct. Currently, fly ash concrete is widely
applied in practical engineering projects such as roads, bridges, and dams, and has become one of the key materials for
enhancing engineering performance. Moreover, it serves as a crucial building material that supports environmental protection
and reduces carbon emissions, aligning with national low-carbon policies. This paper reviews and synthesizes existing
research on the impact of fly ash on the workability, mechanical properties, and durability of concrete. Specifically, it
examines the effects of fly ash fineness and incorporation methods on the fundamental workability, mechanical properties,
and shrinkage characteristics of concrete. Additionally, the paper discusses the influence of fly ash on durability aspects such
as carbonation resistance, chloride ion corrosion resistance, and freeze-thaw resistance. Finally, based on the current state of
research, the paper offers further guidance and direction for the broader application of fly ash in engineering. The analysis
reveals that the effect of fly ash on concrete performance is closely linked to factors like its fineness and incorporation
method. By optimizing the fineness and mix proportions, fly ash significantly enhances the workability, mechanical
properties, and durability of concrete.
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Fig. 1 Scanning Electron Microscopy (SEM) image of fly ash [18]
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Fig. 2 Influence of different fly ash contents on the slump of concrete (23]
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Fig. 3 Effect of different incorporation methods of equal amounts of fly ash on concrete slump (25, 26]
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Fig. 4 Effect of fly ash with varying specific surface areas on the strength of concrete (34, 35]
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Fig. 5 Microscopic image of internal porosity in fly ash concrete
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Fig. 7 Effect of fly ash on drying shrinkage of concrete
TEMEIER B, Klemczak 28 NP Folt— BB 90 7 miis BRI 1 ST 1550 1 26 SR g T
AiVERERI R LN . WIFLAIRERW], B OB ANV AT DU 2 PR B L i itk £
JRRTE T IX 45 SR RES R KT KA AR, Rl DK AL AR T8,  FA LT B LR 45, T
PR E T TR AR E M . Khatib AT Altoubat 25 NP> 7 5 2 L4 6. hAh, Wang 45
BT 5 24 R AR R 4% 1:1:2 B L GIR AT, IR PO T4/ SR T8
SN Y5 ER ] Lo B RR R, SRR R FLIRE ), JR > BRI, AT T
i AW BRI B FAE R AT DARR En iR e ) SR EE [ I E S S Ry K R KA
BE— IR N ASLRR, JE> E BRI, TR 42 .
3.2 MpHERNHREE LU PR RE R R
Khunthongkeaw 2 N\ P B 5 8 S8 EE - HUBLAE T IA 56, WK 8 From &% 28 B
E 0%~300{1K 15 2 AT - R B B AL REUE B P A2, B 30%~50% w15 8 N ik ik RECR

116



Bk PEREHT S5 24

IR RXATRER KB N B, W RESBUKI LGN, TR RIFLERRIE R, M R im
R, BEEIRS AP TN, BB RIS RIA 3590, IR 58 WIBR LR FE 1Y
K, PUBRACRE RG22k a8 NOVREAE R COL IRIE . Rk R b SRR R B T, MR IR 3R
MR 252352 IR Feng 258 NCUR USRI 51 1B & L 11 1, R BRI IR FE ek,
PUBRACTERE S BRI X TR 3 5 TR e - A AR (L RE /A BRI 2« Jld 2
R L O A A SR B e, TR B PURsAL R . Das Z ANCWEFER M, BHER 40
e, TR PTRALRE R . X T AL S O BRI ), BERS A ROt IR TR IR e
THBAIL . R EF I TIREE AR SR, FEAR T AL, > 1 S AR A TR e Py R
I kAT, kR T BRALIERE .

3.0
= —o—FAIl w/h=04
525
2 —a—FAL wh=05
3 20 _—
8 7 ——FA1, wb=0.6
E LS*/,x’{ﬁ{_ L ---0--- FA2, w/b=04
£ 10 sl -+ A== FA2, w/b=0.5
& 054 s ---x--- FA2, w/b=0.6
4
0.0

0 20 40 60
Replacement percentage of fly ash (%)

B 8 MR Fa ik aem O

Fig. 8 Effect of fly ash on the carbonation resistance of concrete
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Fig. 9 Effect of fly ash on concrete's resistance to chloride ion penetration [63]
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Fig. 10 Effects of different mineral admixtures on frost resistance of concrete [66]
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