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Q}O=kt QO ?trwm �Qywt pOt R= |W=v u=tt =t= 'OQ=Ov VWwB QO xOt;OwHw
=@ hqDN= u}= "CU= QDW}@ |yHwD p@=k Q=Okt x@ QDu}}=B |@v=H Q=Wi ?} Q[

"O@=}|t Vy=m |@v=H Q=Wi ?} Q[ V}=Ri=
xm |L]U j=ta= |=Q@ nv=J �umv=O pOt xm CU= u; O} -wt pvwD Q=DiQ |@=} RQ= ��
CQ=@a x@ "OyO|tvCUO x@ |@U=vt |=y?=wH 'CU= sm u; QO x@v=H xty Q=Wi
=Q |QD?wr]t G}=Dv w O@=}|t V}=Ri= VvD K]U V}=Ri= =@ pOt u}= Q}F-=D 'Qo}O
O=H}= x@ QHvt xm |wk |=yxrRrR |Q=PoQ=@ QO ẁ[wt u}= "O=O Oy=wN CUOx@
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Lining "1

2. elastic-perfect plastic
3. hyperbola
4. bilinear
5. asymptotic or ultimate shear strength
6. failure shear strength
7. failure ratio
8. max. moment
9. max. axial force
10. max. surface settlement
11. max. crest settlement
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Abstract
The e�ect of di�erent parameters on the static and dy-
namic behavior of tunnels has been one of the main con-
cerns in previous studies. The e�ects most investigated
are as follows: Soil type and thickness, tunnel depth and
shape of tunnel section, coarse grain layers around the
tunnel, interaction of twin tunnels and the distance be-
tween them, and method of tunnel construction. Gener-
ally, the investigations have been followed using physical
and numerical methods. Using these methods, the ef-
fects of the mentioned parameters on the values of axial
forces and lining moments, the relation between depth
and settlement variations around the tunnels, the shape
of the distribution pro�le of the surface settlements and
etc, have been investigated.
In this paper, the behavior of circular tunnels in Tehran
coarse grain alluvium has been investigated using Mohr-
Coulomb and Duncan-Chang constitutive models under
static and dynamic loading. In addition to the evalua-

tion of nonlinear behavior and soil type e�ects, a para-
metric study has been performed on the coe�cient of
the lateral soil pressure and tunnel depth, due to their
signi�cant e�ects on deformations and forces. Numeri-
cal modeling has been performed for tunnels with 15, 20
and 25 meter depths and 10 meter diameter. The Loma
Prieta earthquake has been used for dynamic loading.
Numerical modeling has been performed based on the
�nite di�erence method using Flac 2D software .
Numerical results show an increase in the e�ects of non-
linear soil behavior on the moments and settlements with
a decrease in the coe�cient of lateral soil pressure. Non-
linear soil behavior e�ects have been increased with an
increase in depth or con�nement pressure. The max-
imum and residual moments of dynamic loading have
been increased with an increase in depth for low values
of lateral pressure coe�cient, but, for high values of lat-
eral coe�cient, the increase in depth has no signi�cant
e�ect on moments. In contrast, moment variations of
static loading show a similar trend for all values of lat-
eral pressure coe�cient. In static and dynamic loading,
increasing the lateral pressure coe�cient will result in
more axial forces and less moment values in the tunnel
lining .

Key Words: Circular tunnel, nonlinear behavior, static
analysis, dynamic analysis, coe�cient of lateral soil pres-
sure.
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