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Optimization method for backfill grouting of shield tunnel based on
stratum suitability characteristics
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(1. School of Highway Engineering, Chang'an University, Xi'an 710064, China; 2. Key Laboratory of Transportation Tunnel Engineering of

Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The backfill grouting is the key technology in shield construction, which has good effect in controlling stratum
deformation and segment up-floating. The suitability between the backfill grouting and the stratum is the core factor affecting
its effect. Based on the investigation on backfill grouting materials of 144 shield tunnel projects in China, the specific value of
grout ratio in round gravel stratum is obtained by the TOPSIS evaluation method and the injection tests. The research results
show that the main type of grout is the single-component grout. Two-component grout or modified single-component grout are
mostly used in the strata with groundwater. Confirmed by the injection tests, the range value of the grout ratio proposed by
TOPSIS evaluation method is reliable. Through the injection tests, the specific value of the grout ratio is obtained. The optimum
grout ratios in the round gravel stratum are 0.9 (water-binder ratio), 0.7 (binder-sand ratio), 0.2 or 0.3 (bentonite-water ratio),
0.4 (cement-fly ash ratio). The proposed optimization method may provide reference for selecting the speific grout ratios for
different strata.
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Table 1 Investigation on construction parameters of back-filled grouting materials ( part)
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Table 2 Common strata and their permeability coefficients
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Fig. 1 Statistics of grout investigation (classification by stratum)
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Table 3 Reference ranges of grout mixing ratio of common strata
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Table 4 List of factors and levels
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Fig. 2 Basic performance tests on grout
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Table 5 Regression relations for performance indexes of grout
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Table 7 Weights of evaluation indexes
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Table 8 Sorting of grout performance evaluation
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Fig. 3 Model test device for backfill grouting of shield tunnel
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Fig. 4 Permeation grouting device
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Fig. 5 Stratum gradation of experimental simulation
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Table 9 Grout mixing ratio and performance evaluation of
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Fig. 6 Monitoring data of pressure in tube
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Fig. 7 Measurement of grouting diffusion range
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Table 10 Ranges of actual grouting diffusion
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