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1- Weak Form

2- Weighted Residual Methods
3- Peter Cundall

4- Explicit Finite Difference

5- Large- Strain Mode

6- Built-In Constitutive Models
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1- Elastic Isotropic

2- Elastic Transversely Isotropic
3- Mohr-Coulomb Plasticity

4- Ubiquitous Joint

5- Strain Hardening\Softening

6- Double-Yield ( Experimental )
7- Time Step

8- Wilkins

Vof



bolaise 4 2u,w gl gbal cwl gby ay o 0 Olabe \Qo;,atiumg oS yp oS
o BMasl opl ans S8 it 5 WS oS> pdlas o endy aSil 4S5 ehdy Bigd o 03933
S o Sl a5 Sy & i e (sl gamiVn 8 Sy e 5 sl (65Y (pgeiga 3

(Itasca 1992 ) wiss co JS5 i 5 95 o0

1- Update
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1-Earthquake engineering
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1-Hypocenter (Focus)
2-Epicenter
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1-Strong ground motion
2-Seismograph

3-Accclerograph (accelerometer)
4-Accclerogram
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2-Frequency content
3-Duration
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1-Peak Horizontal Velocity
2-Pcak Horizontal Displacement
3-Fourier transform

4-Fourier amplitude spectrum
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1-Fourier phase spectrum
2-Predominent period (central frequency)
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1-Attenuation
2-Spherical wave
3-Cylindrical wave
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Abstract

In this research, static and dynamic stability analysis of Kuhin railway tunnel is
accomplished using FLAC’®. Kuhin railway tunnel is located in the first part of
Ghazvin-Rasht-Bandar Anzali railway, that has 1635m length and contains a 100m
gallery in entrance and 10m gallery in outgoing part. Soft ground condition for tunnel
location, large tunnel section, and locating major part of tunnel below ground water
table are main problems that affect in lining design and stability analyses. Optimum
excavation pattern and support system are main problems in design and implementation
of project due to mass rock stabilization and reduction of plastic zone of tunnel. In
primary design of tunnel, several excavation patterns are suggested and best pattern is
selected with attention to the performance and economic characteristics. Suitable
primary support systems for two section of tunnel (with 100m and 40m overburden and
55m and 25m water table from project line) are suggested by use of convergence-
confinement method, drawing ground reaction curve and relaxed tunnel traction in
numerical modeling that equivalent with convergence of tunnel, by use of FLAC™P
software. Finally permanent lining is suggested by use of numerical and analytical
methods with consideration to seismic & static loading.

Keywords: Kuhin railway tunnel, Distinct element modeling, Static analysis, Seismic

analysis



