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Study on Grouting Reinforcement Technology of Water Rich Broken Rock Mass in Urban Foundation Pit
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Abstract; During the excavation of urban underground foundation pit, due to the influence of groundwater and engineering geological
conditions, the reinforcement effect of ordinary grouting materials on the broken rock stratum is poor. In this study, modified
polyurethane adhesive was used to improve the ordinary quick hardening cement grouting material, and a new type of modified
polyurethane/cement—based composite grouting material was prepared indoor, and a comprehensive experimental study was carried out
on it. The results show that: (1) after adding modified polyurethane adhesive, the diffusion radius and compressive strength of grouting
materials will gradually decrease, but the fluidity and bearing capacity are still in a good range; the initial setting time and final setting
time of the new composite grouting material have been greatly improved. Under different MP material concentrations, the initial setting
time of the new shield grouting slurry is 21 min, 18 min, 12 min, 10 min and 8.5 min respectively, and the final setting time is
117 min, 91 min, 66 min, 57 min and 42 min respectively; (2) with the increase of MP material concentration, the permeability of
gravel soil grouting stone sample decreases gradually. The permeability coefficient of the stone sample reinforced by pure cement grouting
material is 2.01 x 10 em - s™', with the gradual increase of MP material concentration, the permeability coefficient of stone body

decreases 10 1.79 x 107 em » s™', 1.68 x 10”7 em + s™' . 1.61 x 10° em + s and 1.55 x 10 ¢m - s™'; (3) when the curing time
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is short, the strengthening effect of the new composite grouting material on the gravel body is continuously enhanced, and the

compressive strength and flexural strength of the stone body are also continuously improved, when the curing time is long enough, the

compressive strength and flexural strength of the stone body will increase first and then decrease with the increase of MP material

concentration.
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Fig. 1 Preparation of test materials



31 T W R R KR A SR A ARG

1 R.SAC4. 5 FIREETBBREKREERS
Table 1 Main composition of R. SAC4. 5 fast hardening
sulphoaluminate cement
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Table 2 Sample group number and test setup
MP¥E KB MP$B

e B/ % H/mlL  H/mL TRy ik

MP-A 0 5 5 4h, 8h, 12h XtHE4
MP-B 5 5 5 4h, 8h, 12h HH
MP-C 10 5 5 4h, 8h, 12h iR¥H
MP-D 15 5 5 4h, 8h, 12h k64
MP-E 20 5 5 4h, 8h, 12h k564
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Fig. 2 Variation of diffusion radius of new grouting grout
with different MP concentration
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Table 3 Setting time of new type shield grouting slurry under
different MP substitutions

\ o 3
VORI o wwem AN AR
/min AR %o /min IR/ %

0 21 0. 00% 117 0. 00%

5 18 14.29% 91 23.08%

10 12 42.86% 66 44.10%

15 10 51.43% 57 51.28%

20 8.5 60. 00% 42 64. 10%
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Fig.3 Compressive strength of grout consolidation mass under
different MP material concentrations
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Table 4 Relation between water permeability of grouting
stone sample and MP concentration

o Jry PYTS
R L R e
MP-AS 0 2 0.023 2.01
MP-B5 5 2 0.020 1.79
MP-C5 10 2 0.019 1.68
MP-D5 15 2 0.019 1. 61
MP-E5 20 2 0.018 1.55
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Fig.4 Change rule of compressive strength and flexural
strength of grouting stone sample
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