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* horizontal displacement.
(positive towards tunnel centre)
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Fig. 1. Vertical settlement and horizontal displacement

trough induced by tunneling in soft soil (Moller, 2008)
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Fig. 2. Ground settlement trough by tunneling (Attewell
et al. 1986)
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Table 1. Mechanical property of soil and geometry of

tunnel, used in modelling
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Fig. 3. Meshing of numerical model
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Fig. 6. Comparison of longitudinal settlement trough

with empirical relations
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Fig. 7. Vertical displacement, ground surface settlement
trough in longitudinal and transverse axes, steady-state

condition for settlement is known

b sladden g o) (Pl Cundd > (lix Bes I VY
b Joo dw cunts Job Jdgp 595 » Fig5 o Sl owin Sl
9 VA S > ad oo g able syt T 9 V0 N S Bes
Slals o 5)li> sl g Gos dw ool sl Job s Sl Jdgp N -
ol & Cul Job Ldgy (oolaai Jold GBS o .l ol 034
duglio V) S8 sl 0ad asuie () ) (5)li> ape> CusBye
ol Ty sl oad &8l (gyie Av jd )8 dipw oS Jloj 1y Bas dw oyl
B 5 o) (e Cans Gos Gl Bl b &Ll gl om0
Sl S e 4o 23,5 (o0 pler IS A Sl dm g eSS Al
w5135 o0 jleS (o)lix o AL Jae bl g5p0 Ll s ]
ol Conds s Jdgp (e 9de puln dpd Canndd )M
(s S (oo B 1) Sy ) di Joe 53 (Jig il (glages
S s Gln (e A Ll )3) )1 di oo )3 (300 (o Cons
Py oo Sy e Bas b

VoY

_4 1 1 B ki i 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
(M)l glay )l Jols alald

P V0 Gos b Bigi (g1 Connld (Job (sBJadg 5 :F JSO

Fig. 4. Longitudinal settlement trough for depth of

tunnel 15 (m)
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Fig. 12. Longitudinal settlement trough for elasticity
modulus of ground 60 (MPa) Longitudinal settlement

trough for elasticity modulus of ground 60 (MPa)
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Fig. 8. Longitudinal settlement trough for depth of

tunnel 10 (m)
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Fig. 11. Comparison of longitudinal settlement trough

for different tunnel depth
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Fig. 17. Longitudinal settlement trough for length of

140

excavation 2 (m)
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Fig. 18. Longitudinal settlement trough for length of
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excavation 3.2 (m)
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Fig. 19. Comparison of longitudinal settlement trough

for different length of excavation
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Fig. 15. Comparison of longitudinal settlement trough

for different elasticity modulus of ground
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Fig. 21. Geometry of 2D-mesh model
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Table 1. Comparison of displacement for crown, wall and floor obtained by numerical analysis

and analytical solution
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Table 2. Material property Mohr-Coulomb model [29]
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Fig. 5. Comparison of ground settlement trough from
this article with Dragojevic (2012)
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