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Abstract

Karaj metro tunnel is being constructed in a route with a length of 25 km, using New
Austrian Tunneling Method (NATM). Geotechnical studies of this site reveal that it contains
both fine and coarse soil particles. The construction of this tunnel has three stages. For
maintaining the tunnel against the loads of surrounding soils, a 35 cm shotcrete as well as two
layered mesh and still frame are used. Karaj metro tunnel is considered as a shallow tunnel
due to overburden with depth of 10 to 11 m in this area.

In view of the fact that there are too many buildings with old structures and also because of
heavy traffic, one of the important issues in this project is analyzing ground settlement during
the tunneling and after it. To control the ground settlement, a leveling benchmark system with
a width of 30 m is used above the tunnel alignment, on the ground.

Confidence in accuracy of chosen soil strength parameters attained from geotechnical
studies is an important factor in underground constructions as well as tunnels; furthermore,
surveying the accuracy of model and numerical analysis and comparison of its results with
occurred results in reality is very significant for optimizing the project. Thus, in these
comparisons, numerical analyses and estimated deformations results are considerable
outcomes.

This thesis is going to estimate the ground settlement due to Karaj metro tunnel excavation
using nu PLAXIS 3D Tunnel and also Fuzzy Logic toolbox of MATLAB. Then the results of
them is going to be compared with each other and with the results of geotechnical
instrumentation. The sensitivity of the ground settlement will be examined toward the
fluctuation of effective soil parameters.

Furthermore, risk assessment of ground settlement due to the tunneling is going to be applied
by using up to date methods in tunneling industry such as BCS which is founded on the
condition surveying of all buildings and certain inspectable utilities within the zone of
influence of the underground construction works consist of distinct stages of surveying maps
(prior to construction, during construction, and post-construction). The other method is
named BRA where a specific damage classification for buildings is established to define the
types of damage a building can undergo. Using vulnerability index and category of damage,
this method specify the allowable settlement and allowable angular distortion of the buildings,
as well.

To assess the risk of ground settlement, different types of soils will be simulated by Monte
Carlo simulation and available risk for the buildings will be estimated and appropriate
methods will be suggested to reduce or prevent the probable damages.

Key Words: Tunnel, Ground Settlement, Numerical Analysis, Geotechnical Instrumentation,

Monte Carlo Simulation, Risk Assessment.
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