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Study on diffusion law of highly viscous slurry grouting in complex fracture
network based on viscosity time variability
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Abstract: Dispersion resistant cement is widely used in grouting engineering in water-rich environment. In order to
reveal the effect of viscosity time variability on grouting diffusion, different amounts of anionic polyacrylamide
(APAM) were introduced into cement-water glass grout to verify the rheological properties of this anti-dispersing
grouting material. The rheological model of Bingham fluid with varying viscosity was established by testing the
viscosity time-varying rules of each grout and combining with Bingham fluid flow equation. Based on the viscosity
time-varying characteristics of each slurry group, the grouting diffusion law of APAM-modified slurries within the
complex fracture network model of rock masses was analyzed. The results indicate that APAM can accelerate the

setting of cement. As the dosage of APAM increases, the time-dependent viscosity curve of the slurry exhibits an
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exponential upward trend. The experimental results are consistent with the numerical simulation results, verifying
the accuracy of the time-dependent viscosity model of the slurry. The slurry migrates in the complex fractured rock
mass network in the order from fracture diffusion to pore seepage, and the migration and diffusion laws show strong
time dependence. After the incorporation of APAM, it mainly affects the diffusion of the slurry in fractures, but
has little effect on the pore seepage of the slurry inside the rock mass.

Key words: grouting material; polyacrylamide; rheological properties; grouting diffusion; viscosity time variability
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Table 1 Chemical and mineralogical composition of P » O 42.5 cement %

(A= % L)%
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Fig. 1 Complex fracture network rock model
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Fig. 2 Fluidity of each slurry group

—lem —lem

1200 ' .
CJonsent il 3500 I ACPWT
. B et ] | 5CPW2 1
- CPW3
2000 | CPW4
i 1
800 | 2500 i :
=z % 1 1
= £ ! !
%N'g ol 7 2000 : :
: = A :
8 @ 15001 1450 s i
400 |- i :
1 1
1000 e
L 1 1
200 500 miﬁ':y— : ;
I 1
0 0L 1 1 1 1 ! 1 Iy
CPW1 CPW2 CPW3 CPW4 0 100 200 300 400 500 600
5 A (Al /s
(a) B4 H W BR2E it 1A] (b) 55 40 3 TR B it A8 ph £k

B3 BEREORMERERE

Fig. 3 Time-varying characteristics of viscosity of each slurry group
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Fig. 4 Verification of slurry rheology and comparison of calculation results
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Fig. 5 Diffusion process of slurry in fractured rock mass
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Fig. 6 Extent of diffusion of each slurry group in the fractured rock mass
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Fig. 7 Variation of concentration of each slurry group at different locations in the fractured rock body
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