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Modeling of tunnel excavation in urban area for optimization of parameters
related to excavation

Ali Komakpanah

Associate Professor, Tarbiat Modares University, Faculty of Engineering, Tehran

Parisa Rezaie
M.Sc Student, Tarbiat Modares University, Faculty of Engineering, Tehran

Abstract: The main target of this article is to analyze the influence of different tunneling
parameters on the surface settlements above the tunnel which is the most important topic
in the soft ground tunneling. Finite element software, “PLAXIS 3D Tunnel”, has been
used for the numerical analysis of the shield tunneling with EPB in silty clay in saturated
and normal consolidated conditions. Two tunneling parameters, Face pressure and Grout
pressure, are analyzed with different values and the optimum value of each is determined
according to minimum total displacement using diagrams resulted from the simulation.
For the problem selected for tunneling, the value of face pressure and grout pressure for
minimum total displacement were obtained 245 kPa relevant to overload factor of 1 and
250 kPa relevant to grout ratio of 0.95, respectively. Neural network and genetic algo-
rithm have been utilized for minimizing the total displacement and obtaining the exact
optimum values of overload factor and grout ratio. Results from genetic algorithm is
consistent with the results from the diagrams and gives the optimum value of 0.309 for
overload factor and 0.9499 for grout ratio.

Keywords: Tunneling, Optimization, Soft ground, Numerical simulation, Genetic Algo-
rithm, Neural network.
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