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Abstract; Calcium ion precipitation in concrete caused by calcium leaching is the main cause of
crystallization clogging in tunnel drainage systems. Replacing part of the cement with glass powder can
enhance the calcium leaching resistance of concrete, but its effect is limited at the early stage. To
improve the effect of glass powder on the calcium leaching resistance of concrete at the early stage of
hydration, this study investigated the effects of three alkali activation methods on the calcium leaching
resistance of concrete specimens containing glass powder through laboratory contact leaching tests. The
results showed that adding 20% glass powder without alkali activation reduced calcium ion precipitation
by 43.43%. After alkali activation, on day 5 of leaching, the reduction effect on calcium ion
precipitation in the activated specimens reached the level achieved by the non-activated specimens at days
25 to 30. During the test period, the reductions in calcium ion precipitation achieved by NaOH activation
alone, Na,SiO; activation alone, and combined activation of NaOH and Na,SiO, were 62.96%,
49.50% , 57. 69% , respectively. However, the Ca(OH), content in the alkali-activated specimens did
not decrease significantly on day 56 of leaching, indicating that alkali activation has a limited effect on

improving the pozzolanic activity of glass powder
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indicating that Na,SiO, is unfavorable for the pozzolanic activity of glass powder in the long term. Based

on the results of this study, NaOH activation alone is recommended to enhance the calcium leaching

resistance of concrete containing glass powder.
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Tab.1 Main chemical composition of cement and glass
powder ( mass fraction)

JE#EL Si0, Ca0 AL O; Na,0 K,0 Fe,04 MgO S0,
JKJE 28.73 45.23 10.84 0.43 1.03 3.27 4.35 4.89
BEEEKY 70.42 8.06 1.26 14.97 0.35 0.10 4.36 0.26
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Tab.2 Mix proportions of concrete and cement paste
1};@ KUE BerEky MLERHEDF Ok BBER UK NaOH  fERRSH
C-0 175 0 332.5 28078.8 10.5 1.4 0 0
C-20 140 35 332.5 28078.8 10.5 1.4 0 0
C-N 140 35 332.5 28078.8 10.5 1.4 2 0
C-S 140 35 332.5 28078.8 10.5 1.4 0 2
C-F 140 35 332.5 28078.8 10.5 1.4 1 1
M-20 140 35 0 0 78.8 10.5 1.4 0 0
M-N 140 35 0 0 78.8 10.5 1.4 2 0
M-S 140 35 0 0 78.8 10.5 1.4 0 2
M-F 140 35 0 0 78.8 10.5 1.4 1 1
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Fig.1 Schematic diagram of contact leaching
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Fig.2 Changes in calcium ion concentration with leaching
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Fig.3 Changes in cumulative calcium leaching amount with
leaching time
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