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Comparative Analysis of Grouting Reinforce-
ment Schemes Based on Mechanical Charac-
teristics of Shield Tunnel Construction
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Abstract In order to study the influence of tunnel grouting
reinforcement on the mechanical characteristics of shield con-
struction, taking Kunming Rail Transit Line 5 weak stratum
shield tunnel construction under-crossing Cailian River as an
example, a three-dimensional calculation model of tunnel con-
struction is constructed using Abaqus software. By adjusting
parameters such as grouting pressure and grouting scope, six
types of grouting reinforcement schemes are proposed and the
ground settlement and internal force deformation of segments
under these six reinforcement schemes are compared and ana-
lyzed. Research results show that considering the engineering
geological conditions and construction factors, the upper and

lower half sections are selected for local grouting, and the

grouting compensation effect is the best when the grouting pres-
sure is controlled between 0.1 to 0.2 MPa, meanwhile surface
settlement is reduced by 54.3% ~ 66.9% compared to scenario
without grouting, and the tensile stress of the segment and the
amount of floating inside meet the control requirements. Con-
sidering the direct influence of the grouting reinforcement effect
on the formation elastic modulus, a sensitivity analysis is con-
ducted. When the modulus is increased from 80 MPa to 100
MPa, ground settlement decreases by 14. 78%. Therefore,
grouting quality should be strictly controlled during construction
to ensure that the scope of grouting reinforcement and grouting
pressure are within the required range, improving construction
safety.
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