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Influence of leaching substances from tunnel shotcrete on water
quality

LUO Hesong’, MENG Fangiang’, GONG Xun', LI Chuansong’, DAl Jinsong?,
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(1. School of Environmental Science and Engineering, Southwest Jiaotong University, Chengdu 611756, P. R. China;
2. China Railway Eryuan Engineering Group Co., L.td., Chengdu 610031, P. R. China)

Abstract: Water-sewage diversion of tunnel construction drainage is an important engineering technique to
reduce tunnel construction sewage discharge. However, the leaching substances of unstable tunnel shotcrete can
affect the drainage water quality. Therefore, the study of the influence of leaching substances on the water

quality during the stabilization process of shotcrete is of great significance for the precise implementation of
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wastewater separation technology. The static and dynamic experimental methods have been applied to the
systematic study of the pollution indicators and leaching laws of shotcrete. The static experimental results show
that when water comes into contact with newly poured concrete, the large release of alkaline substances can lead
to a rapid increase in the pH of the water, becoming an important pollution factor affecting the water quality.
The dynamic experimental results show that the curing time of concrete, the ratio of water to concrete (the
volume-to-volume ratio of water sample to concrete, L/S), and the contact area between concrete and water all
affect the water quality. When the curing time of the concrete is less than three days, the calcium hydroxide
crystal inside the concrete is not solidified by the C-S-H gel, which is easy to continue to precipitate, leading to
the pH of the contact water sample exceeding the standard. With the increase of curing time, the leaching
alkaline substances decrease significantly. When the maintenance time reaches 28 days, the pH of the leaching
solution drops below 9, which can meet the requirements of comprehensive wastewater discharge. When the L/S
ratio 1s low, the leaching substance has a significant impact on the pH and alkalinity of the water sample. When
the L/S ratio exceeds 40: 1, the leaching substance has no significant impact on the water quality of the water
sample. The larger the contact area between the concrete and water samples, the easier it is for alkalis in the
concrete to dissolve and precipitate, and the more significant the impact on the pH and alkalinity of the water
quality.

Keywords: drainage; separation of clean and dirty water; shotcrete; leaching substances; tunnel construction
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Table 1 Chemical composition and content of cement

%
Ca0 Si0, SO, Fe,0,  ALO,  MgO
62.91 22.37 3. 83 3.20 3.82 2.52
*2 BELEL
Table 2 Concrete mix proportions kg/m’
K MR LR K WK R

473.00 907. 00 3.20 171.00 33.11 4.73
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Table 3 Concentration of heavy metal element leaching

B 1l /d % (mg/1L)
Fe Cr Cu Pb Cd

1 0.021  0.001  0.014  0.002  0.000

3 0.027  0.006  0.018  0.001  0.001

5 0.027  0.022  0.013  0.000  0.000

7 0.036  0.026  0.015  0.001  0.001

9 0.037  0.000  0.025  0.000  0.001

11 0.047  0.032  0.019  0.010  0.002

13 0.054  0.034  0.035  0.000  0.002

14 0.070  0.042  0.033  0.001  0.005
P14 0.300  0.050  1.000  0.010  0.005
Frife 2 SR AE 1.500  0.500  1.000  0.100
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Table 4 Correlation analysis results
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Table 5 The p-value of multiple comparison test

LS-4/LS-3 LS-3/LS-2 LS-2/LS-1
0.378 0. 009 0.078
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