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Surface settlement of phase 1 

 
Surface settlement of phase 2 
 
 

Surface settlement of phase 3 
 
 

Surface settlement of phase 4 
 
 

Surface settlement of phase 5 
 

Su
rf

ac
e 

se
ttl

em
en

t (
m

m
) 

 

Distance of tunnel (m) X 

-50              -40            -30             -20              -10                0                 10               20                30               40           50 

Su
rf

ac
e 

se
ttl

em
en

t (
m

m
) 

Surface settlement of phase 5 
 
Surface settlement of empirical method 
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