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Abstract

Investigating the effect of cement and air entrained admixture (AEA) on the
capillary water absorption in concrete lining of water conveyance canals

Reza Bahramloo *
Agricultural Engineering Research Institute Department, Hamedan Agricultural and Natural Resources
Research and Education Center, AREEO, Hamedan, Iran.
Saeed Gohari
Department of water engineering, faculty of agriculture, Boo-ali-Sina university, Hamedan, Iran.

Abstract

Capillary water absorption of concrete is one of the main indicators of concrete durability against
freezing-thawing cycles in cold climates, so that, based on existing research, concrete durability
can be assured by decreasing it. In this study, the effect of different amounts of air entrained
admixture (AEA) and amount of cement on the capillary water absorption of hardened concrete
lining of irrigation canals was studied. For this purpose, 15 concrete mix designs with w/c of 0.45,
Dmax=19mm and 4 levels of cement content of 275, 325, 350, 375 and 400 kg / m3, and three
levels of AEA( zero, 0.01% and 0.03% of cement weight) was considered. Various experiments
included: determination of total air, density and amount of slump on fresh concrete and changes
in capillary water absorption on specimens of hardened concrete were studied. The results of
experiments on fresh concrete showed that increasing the cement content in different mixtures
and increasing of AEA in a constant grade of cement, leads to increased of slump. In addition to
in non-AEA mixtures, the total air content decreased and the density increased with increasing
cement content. By increasing the amount of AEA, in mixtures with 275 and 325 (less than 330)
kg/m® of cement, the amount of total air of mixture decreased and the density increased, but for
mixtures with higher cement from 330 (350, 375 and 400) kg/m?, the total amount of air was
increased and the density decreased. The results of the experiments on specimens hardened
concrete showed that increasing the cement content increased the amount of capillary water
absorption. Also, for concrete samples with cement of less than 330 kg/m® (275 and 325), by
increasing the amount of AEA, the amount of capillary water absorption increased, while for
concrete samples with cement of more than 330 kg/m? (350, 375 and 400), decreased. Based on
results, it was found that for concrete mixtures suitable for irrigation canals lining(with Dmax= 19
mm) in cold regions, which need to be durable aganest freezin-thawing cycles with AEA, amount
of cement should not be less than 330 kg/ m3. There is not much difference between 0.01% and
0.03% of AEA, and therefore, an amount of 0.01% cement weight is recommended to avoid
additional costs.

Keywords: Air Entrainment Admixture (AEA), concrete mixtures, Capillary water absorption,
conveyance canals.
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