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Calculation of Slag Weight in Shield Construction Based on Compound

Continuous Belt Conveyor
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Transportation, South China University of Technology, Guangzhou,Guangdong 510641, China)

Abstract: Based on the construction data of continuous belt conveyors in shield construction, this paper
evaluates two common calculation methods of slag weight (slag weight calculation based on loosening
coefficient and slag weight calculation based on external additives) to accurately manage slag in shield
construction. According to the law of slag discharged from each ring in shield construction, an improved slag
weight estimation method in shield construction was proposed. The results show that there is a big error in the
slag weight calculation based on the loosening coefficient. When slag weight calculation based on external
additives is used, the calculated value is always smaller than the actual slag weight, and the difference between
them tends to be a definite value, which is also not strongly related to the two main formation conditions and
the weighing mode of slag. The improved slag calculation method improves the accuracy of slag weight
estimation, which is in good agreement with the actual slag weight in shield construction.
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Table 1 Main formation characteristics of construction area between air shafts of Qifu Station and

air shafts of Guangzhou South Station
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Figure 1 Belt conveyor weighing device
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Figure 2 Floating type weighing bridge frame
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Figure 3 Slag weight calculation of each ring in

shield construction
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Table 2 Loosening coefficient of soil and rock™"
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Figure 4 Geological section of shield tunnel from 200-500 rings in right line of shield section of

air shafts of Qifu station and air shafts of Guangzhou South Station
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Figure 5 Comparison of theoretical extreme value and actual
value of slag weight discharged from 200-500 rings in

right line of shield tunnel based on loosening coefficient
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Figure 6 Comparison of theoretical and actual values of
slag weight discharged from 200-500 rings in right line of

shield tunnel considering external additives
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Table 3 Comparison of difference between theoretical and actual slag weights in shield
construction under different formation conditions and weighing modes
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Figure 7 Comparison between theoretical and actual values
of slag weight discharged from 600-870 rings in right

line of shield tunnel considering external additives
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