H31k H5M MEXREAEHA Vol.37 No.5
2023 4F 10 H FLY ASH COMPREHENSIVE UTILIZATION Oct. 2023

N L] AR T o

Design and Research of Grouting Materials for Shield Construction of Metro in Coastal Areas
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Abstract: Due to the influence of sea water environment, conventional shield grouting materials can not be fully applicable to the
construction of metro tunnel shield in coastal areas. In order to research and develop a new type of shield grouting material that can adapt
to the seawater environment, blast furnace slag powder ( BFSP) is used to replace the fly ash in common grouting materials in the
laboratory, and comprehensive research and tests are carried out on the new type of BFSP modified shield grouting material. The results
show that: (1) the fluidity of seawater mixed pulping liquid is stronger than that of fresh water mixed pulping liquid, the setting time is
shorter, and the shear strength is lower. The slump of fresh/seawater mixed slurry is 126 mm and 135 mm respectively, the initial setting
time is 105 min and 91 min respectively, the final setting time is 195 min and 172 min respectively, and the shear yield strength is
0.36 kPa and 0. 28 kPa respectively; (2) The slump of the foundation shield grouting slurry (OBFSP) under the seawater environment
can be 135 mm. With the gradual increase of BFSP content, the slump of the new grouting slurry gradually decreases, which is 0. 74% ,
2.22% , 15.56% , 24.44% and 37.04% lower than that of the foundation shield grouting slurry respectively; (3) The addition of
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BFSP material significantly shortens the setting time of the new grouting slurry and improves the compressive strength of the stone sample;
The influence of material content on the flexural strength of stone body is complex. Under the condition of long curing period, the flexural
strength shows a trend of increasing first and then decreasing; (4) When the BFSP content is 20%, the comprehensive performance of
the new shield grouting material is the best. At this time, the slump is 123 mm, the initial setting time is 60 min, the final setting time
is 109 min, the 28 d compressive strength is 38. 82 MPa, and the 28 d flexural strength is 4. 68 MPa.
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Table 1 Proportion of grouting slurry for foundation shield /kg
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Table 2 Chemical composition and content of BFSP / %
Si0, Al, 0, Fe, 0, MnO Ca0 MgO K,0 Na, 0 P,0s TiO, S0,
26.22 15.01 0.40 0.54 39.23 11. 69 0.47 0.43 0. 035 2.01 2.27
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Table 3 Seawater quality test results / (mg/L)
cl- S0,* Ca® Mg>* pH
6089. 26 855.36 91.02 408. 33 7.09
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Table 4 Comparison of grouting performance parameters of shield
slurry under different mixing methods
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Fig. 1 Slump change of grouting slurry for new shield under
different BFSP content
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Table 5 Setting time of new type shield grouting slurry under
different BFSP substitutions
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Fig. 2 Change law of compression strength and flexural strength of
stone sample of new shield grouting material
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