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Abstract

Steel corrosion caused by chloride penetration is the main reason for the damage of concrete structures in marine
environment. By silane impregnation, the corrosion of chloride on concrete can be inhibited effectively, and the water
absorption of concrete can also be decreased. Silane gel and silane solution was used as protection treatment on
concrete surface respectively. Effect of silane type and painting amount of silane on the mechanical performance,
capillary water absorption and chloride ion permeability of concrete was studied in the present investigation. The
experimental results showed that the two silanes can penetrate to the depth of about 2~6mm. Compared with
untreated samples, the reduction of water absorption and chloride absorption of treated concrete was higher than 90%.
The chloride diffusion coefficient and electric flux decreased obviously. The protection effect of silanes on concrete
both improves with the increase of painting amount. The protection of silane gel on concrete was better than that of
silane solution.
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Table 1, Mix proportion and main performance of concrete

Mix proportion Main performance
Cementitious Fine Coarse Slump and Slump flow  28d Compressive strength
. Water
material aggregate aggregate /mm /MPa
420 775 1027 172 225/555 53.2
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Fig 1 Compressive strength of concrete before and after silane impregnation
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Table 2 Test result for concrete with silane impregnation

NO. Surface treatment Amounts /g-m™ Penetration depth /mm  decreasing effect of chloride /%
WK-100 100 2.15 91.4
WK-150 150 2.83 91.5

e — Silane gel
WK-300 300 5.39 94.6
WK-450 450 5.46 95.6
DE-100 100 1.52 86.9
DE-150 150 1.69 90.1
— Silane solution
DE-300 300 2.71 91.9
DE-450 450 3.05 923
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Fig 2 Chlorine ion content of concrete with 300g-m™ silane impregnation
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Fig 3 Water absorption height development with time for specimens before and after silane impregnation
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Fig 4 Water absorption height development with time for specimens with different dosage of silane
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