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Research on Mixture Ratio of Grouting Slurry Behind Wall of
New Shield Tunnel Under Crossing Existing Subway
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Abstract: To solve the settlement problem caused by shield machine undercrossing the existing subway in
water-rich sandy pebble stratum, based on Phase-I Project of Chengdu Rail Transit Line 27, the mixture
ratio and performance tests of grouting filling material behind shield tunnel wall in water-rich sandy
pebble stratum are carried out. To meet the requirements of high fluidity of grouting slurry and slow
solidification characteristics of unencapsulated shields, the engineering characteristics of grouting slurry
under different mixture ratios were studied by orthogonal tests. The optimal mixture ratio of grouting slurry
with high fluidity, low bleeding rate, and slow setting time was determined and was applied to practical

engineering. And the maximum ground settlement is controlled within 6mm, which is suitable for the

above formation conditions.
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Fig.1 Tunnel layout
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Table 1 Slurry test design

Gty KB BV K K
dxI 0.65 0.30 0.15 6.5
dx2 0.65 0.35 0.25 6.7
dx3 0. 65 0. 40 0.20 6.9
dx4 0.75 0.30 0.20 6.9
dx5 0.75 0.35 0.25 6.5
dx6 0.75 0.40 0.15 6.7
dx7 0.85 0.30 0.20 6.7
dx8 0.85 0.35 0.15 6.9
dx9 0.85 0.40 0.25 6.5
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Table 2 Orthogonal experimental results

i B/ U1 VA P31 VALY & V4 7?3?625
( kg'm_3) mm m % 5[]/ min

dx1 — — — — —

dx2 2.10 101. 00 6.70 1.2250 7.00
dx3 2.11 96. 00 13. 80 1.650 0 9.83
dx4 2.13 103. 80 18. 30 1.237 5 11.17
dx5 2.13 106. 00 8. 10 0.200 0 10. 25
dx6 2.10 95. 00 9. 30 1.074 1 8. 60
dx7 2. 14 109. 00 15.50 0.5750 13.17
dx8 2.15 102. 40 23.40 1.457 8 15.00
dx9 2.09 116. 00 12. 00 0.292 7 8. 46
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Fig.2 Range mean analysis
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Fig. 3 Influence of various factors on the mean

value of density
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Fig.5 Influence of various factors on mean bleeding rate
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Fig. 6 Influence of various factors on the mean setting time
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