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Problem description 

Ground loss 

Ground settlement caused by shield construction 

Research focuses on curved shield tunnel 
is rarely reported. JZ
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Image theory and its application in 
curved tunnels 

G
a

R

LM2LM1

Q

O

Over-excavationJZ
US-A



Rewritten and application of Mindlin solutions 
in curved tunnels 

Mindlin solutions  
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Project overview 
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Conclusions 

 Considering the parameters of “integrative gap at shield tail” (IGST) and overcutting 

gap in a curved tunnel, a calculation model of ground settlement induced by ground 

loss is established based on the three-dimensional image theory. 

 Analytical solutions of ground settlement due to construction loadings are proposed 

by the rewritten of Mindlin solutions.  

 Transversal ground settlement troughs induced by those factors mentioned above 

are nonsymmetric about the tunnel axis for curved tunnels. Ground settlement at 

the inner side is larger than that at the outer side. 

 On account of need for over-excavation during the tunneling of curved tunnels, the 

maximum ground settlements, offset distance and settlement trough widths under 

the coaction of the various factors are larger than that of the straight-line tunnel.  JZ
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