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Theoretical studies of pile tip post grouting residual stresses based
on spherical cavity consolidation model
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Abstract: Residual stresses at the pile pit during pressure grouting are studied theoretically based on the solutions of expansion of
spherical cavity and one-dimensional consolidation. By analyzing of the dissipation process of residual stresses, the analytical
solutions of residual stresses dissipation with time and diffusion radius are obtained for assumed initial exponential pore pressure
distribution. Also, a simplified solution discarding effect of grout spread radius is compared with the present method for different
relative parameters. Parametric studies show that rheological index, consistency index, compression modulus and consolidation time
are the key issues affecting pile residual stresses. In addition, the validity of the proposed model is tested by comparing the results
from field measurements. This research is great important for the theoretical studies and practical applications of the residual stresses.
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Fig.1 Spherically spreading model of grout
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Fig.2 Variation curves of residual stress
with time and radial distance ratio
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Influence of rheological index on residual stress
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Fig.4 Influence of consistency index on residual stress

100 E~=10 MPa, ' =1 200 s, =1 800 s, up=2 MPa,
90 n=0.25, C=0.15, o= 0.35

70 k=1.1%10" /s
g k=1.1x107 m/s

—a— A T
- - fR Tk

ﬁ%%ﬁ&ﬁm%/%

gL
Iy

B 5 BERE k XERBARNH HIEmH

Fig.5 Influence of permeability coefficient on residual stress
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Fig.6 Influence of compression modulus
on residual stress
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Fig.7 Influence of injection time on residual stress
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Fig.8 Influence of consolidation time on residual stress
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