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Abstract: At present, cement mortar is used as the grouting
material for synchronous grouting, and the slurry permeates
in the soil during grouting and consolidation, resulting in the
decrease of slurry volume. If the subsequent grouting is not
timely, it is easy to cause the grouting of shield tail gap not
to be dense. The lightweight intelligent synchronous grouting
material contains bubbles, because of its compression
“elasticity” , with the consolidation and unloading of the
slurry, although some of the slurry diffuses, the volume of
the slurry remains unchanged in the gap between the tail of
the shield, ensuring the density of the synchronous grouting.
In this paper, the mapping relationship between density and
pressure of the lightweight intelligent synchronous grouting
material is studied, and the theoretical model of compression
of lightweight intelligent synchronous grouting material is
established. The principle of high density grouting of
lightweight intelligent synchronous grouting material is
qualitatively analyzed. According to the composition
characteristics of lightweight intelligent synchronous
grouting material, the consolidation and diffusion
mechanism of compressible intelligent synchronous grouting
material based on percolation effect is established. The
results show that the volume of the slurry decreases with the
increase of the pressure of the compressible synchronous
grouting material. The experimental results show that the
variable parameters of the pressure-density curve of the
lightweight material have a strong correlation with the bubble
content. The formation permeability coefficient has a
significant influence on the consolidation diffusion distance
of slurry. The larger the formation permeability coefficient is,

the more significantly the consolidation diffusion distance of
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lightweight intelligent synchronous groutingmaterial is

affected by the soil mechanical properties.

Key words: light weight; compressible; intelligence
synchronous material injection; diffusion-consolidation

mechanism
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Fig.1 Schematic diagram of foam filling material

before and after compression
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Fig. 2 Force equivalent diagram of foam filling
material
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Fig. 3 Schematic diagram of simultaneous grouting

pressure dissipation and consolidation
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Fig. 4 Schematic diagram of simultaneous grouting pressure dissipation and consolidation force
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Fig. 10 Formation slurry consolidation and pressure dissipation process at different Poisson’s ratios
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—0.005

0.035 0.320 1 1
0.030 +
c 0.319 +
£ 0025 +
i &
g 0.020 - = 0318}
g 0.015 - —=— p=2X107" ’é —— p=2X10"°
—e— =4 X107° & 0317 b —e— p=4X10"°
§ 0.010 —a— =6X107° 2 —a— p=6X107°
0.005 - 0.316 -
O -
o 1z 3 4 o R R
W]/ 10° s i/ 10° s
a [EZ5RDL b FEIIHE

E12 AREZEEENEZETHERRELESENEHIRE
Fig. 12 Formation slurry consolidation and pressure dissipation process under different osmotic pressure

conditions



1332 6 3 2 2 (A 28 B 2% ) o5 51 %
JIH B R /N X LR 14 v AL fEmE L B ARSI s MR AT G A m45 5
JREOLT B U WA B, (ERERE &N EEREE TR 4 R

0.035 0.321 1
0.030 —a [=0.6X10°MPa-s-D"L.m™!
0.320 - e f—0.9X10°MPas-D~.m~!
E 00251 R —— f=1.2X10°MPa-s D~'m™!
0.319 |
ﬁ 0.020 =
& R
& 0015} M 0.318 |
o) =
< o001 =
N —a f=0.6X10*MPa-s-D"Lm~! 0.317 -
0.005 1 —o— /=0.9X10°MPa-s -D"1m™!
0 —a— f=1.2X10°MPa-s -D"Lm™! 0.316 1
1 2 3 4 5 0 1 2 3 4 5
il / 10% s i) /10 s
a [HZ5 R b I

E13 ZEARZRENNRELIEREEERRESESENERERE
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consolidation and pressure dissipation process
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