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Finite Element Method (FEM) Back analysis can be used as a reliable method for stability and
Back analysis support structure analysis. In Karaj subway project, primary
Geomechanical parameters design and analyses have been conducted by consultant
Support system

engineers based on soil mechanics laboratory tests and without
consideration of geomechanical parameters of each available
layer on the rout of tunnel. Therefore, In this research,
considering various layers of the surrounded soil mass of
tunnel, achieved geomechanical parameters of these layers have been analyzed by back analysis based on
instrumentation results. Then, according to the achieved results and calibrated models, numerical models
of three-dimensional stability of tunnel has been used to modify and optimize the tunnel primary support
system design.

Instrumentation & monitoring
Karaj subway tunnel

Introduction

An exact numerical analysis requires modified and precise geomechanical parameters of surrounding soil
mass of the tunnel. Direct method of tunnel stability analysis is not able to evaluate the real soil mass
behavioral. Hence, instrumentation is a practical method and the purpose of this method is displacements
monitoring to evaluate the stability of underground spaces and determine ground properties.

Methodology and Approaches

The surrounding soil of the Karaj subway tunnel line 2 in section 1 consists of 6 layers and the
geomechanical parameters of the adjacent layers have been estimated by back analysis and convergence
data. Stability analysis and primary support design have been carried out based on back analyzed
parameters using Plaxis 3D software.

Results and Conclusions

Geomechanical parameters of surrounding soil mass of the tunnel is determined as a main conclusion of
this research. Since this task has been made by the use of instrumentation results, and after several model
repetitions, defined error function is minimized. Results indicate that there are differences between
mentioned parameters and laboratory resulted parameters. Therefore, models should be calibrated. 3D
stability analysis and tunnel temporary support system design have been applied. As a result, two
different kinds of temporary support systems have been designed and consultant engineering company
has fulfilled the design. Consequently, implemented analysis based on the instrumentation results and
back analysis algorithms, in comparison with the primary analysis based on the soil mechanics test
results, in existed layers on the rout of tunnel (Karaj alluvium) has higher precision, and could optimize
and equalize tunnel temporary support system design.
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