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Influence of Fly Ash Content on Damage Characteristics of Raft Foundation Concrete in High — Rise Buildings
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Abstract: To improve the performance of fly ash concrete for raft foundation of high — rise buildings, four types of concrete
specimens with fly ash content were designed to analyze their compressive strength, resistance to chloride ion penetration,
resistance to carbonation, and damage characteristics under cyclic tests (freeze — thaw cycle and wet dry cycle). The research

results show that the compressive strength of concrete specimens with a fly ash content of 30% reaches its highest value at

56 days of age, which is 78.5 MPa;

The minimum increase in electrical flux was observed after 60 days of immersion, from

642 C to 964 C, demonstrating the best resistance to chloride ion penetration; At the same time, the carbonization depth

remained the lowest at 9.7 mm during the 60 day carbonization cycle, demonstrating excellent resistance to carbonization.

Therefore, concrete specimens with a fly ash content of 30% exhibit significant advantages in compressive strength, resistance

to chloride ion penetration, and resistance to carbonation,

which can provide reference for similar projects.
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Table 1 Analysis of cement performance index

RISl ARERRE PUUTREE/MPa B EE/MPa
/(m*/kg)  /mm  FKE/% 34 28d  3d 28 d
324 3.06 26. 8 6.8 8.8 38.2 61.9
x2 MEREZELZENS
Table 2 Main chemical composition of fly ash / %
Si0, Al 0, S0, Ca0 Fe, 04 ek i
45.1 24.2 2.1 5.6 3.9 4.7
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Table 3 Analysis of test water consumption index

ap EMER TEWER S0 A O &
/ (mg/L) / (mg/L) / (mg/L) / (mg/L)
7.5 110 110 82.2 19.4
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Table 4 Mix ratio design
o SRR (kg/m?) Wk
i K KR By 5~10 mm A 10 ~20 mm fEA BB /%
k1 158 545.0 214. 35 857.42 685.23 1.2
il 2 158 490.5 54.5 214. 35 857.42 685.23 1.3
&3 158 436.0 109.0 214. 35 857.42 685.23 1.5
B 4 158 381.5 163.5 214. 35 857.42 685.23 1.7
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Table 6 Electric flux
S EL
B4 — — L :
A1 K2 K3 R4
28 1 024 952 835 642
60 1215 1 168 1043 964
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Table 7 Carbonization depth
. RAL IR E / mm
A el d
e T T
28 11.7 10. 4 9.6 8.2
60 12.8 11.2 10.5 9.7
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Fig. 1 Damage of freeze — thaw cycle
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Fig. 2 Analysis of dry and wet cycle damage of specimens
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Fig.3 Analysis of specimen damage degree change
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