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Creep property prediction of alkali-activated fly ash-slag concrete
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Bridges in Southern District, Changsha University of Science and Technology, Changsha 410114, Hunan, China)

Abstract: To discuss the creep prediction method for alkali-activated fly ash-slag concrete, creep
tests on alkali-activated fly ash-slag concrete under varying stress-strength ratios, strength levels,
and loading ages were carried out. The similarities and differences between alkali-activated concrete
and cement concrete in the basic creep and drying creep were explored. Based on the existing creep
data, a modified prediction method based on the creep model of the European Concrete Committee
(CEB-FIP) was proposed. The results reveal that the critical point for linear creep in alkali-activated
concrete occurs at a stress-strength ratio of 0. 6-0. 8. Additionally, the basic creep of alkali-activated
concrete exceeds that of cement concrete with equivalent strength, while its drying creep develops

more slowly during the early loading stage. The variation patterns of the creep coefficient with
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strength and loading age resemble those of cement concrete. The hyperbolic power function from the

CEB-FIP creep model remains applicable for predicting the creep of alkali-activated concrete.

According to the parameter analysis, the internal relative humidity term affecting the notional creep

coefficient needs adjustment so as to match the higher basic creep of alkali-activated concrete. In

addition, the coefficient describing the time development of creep should also be modified with respect

to internal relative humidity. The established creep prediction model offers a viable approach for

investigating the creep property of alkali-activated concrete structures.
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Table 1 Chemical composition of raw materials based

on weight percentage %

B | CaO | SiO, |ALO,[MgO| SO, [ TiO, | K,O [Fe, 0| JAh
T [44.06(30. 23| 13. 72| 5.58 |3. 16| 1.79{0. 50| 0.41 | 0.55
IR | 3.05(56.90(31.24]0.54{0.61|1.34[2.06| 3.80 | 0.46
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Table 2 Mixed ratios of alkali-activated concrete

Gt BHIR S5 W T | KL | B/ 20 B WA S 28 d 3.7 AR HEHL T 8 B2 /M Pa
AAC-40 5:5 0.43 4.2 1.2 1:4 0.375 40. 20
AAC-45 5:5 0.41 4.0 1.2 1:4 0.375 48.67
AAC-50 7:3 0.41 5.0 0.8 1:4 0.375 52.16
AAC-55 7:3 0.40 5.0 0.8 1:4 0.375 56. 40
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Fig. 2 Basic creep coefficients with various stress-strength ratios
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Table 3 Comparison between tested and calculated value creep coefficients
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