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Mechanized tunneling Prediction of TBM performance is a crucial issue in mechanized
Advance rate tunneling projects, since machine performance has an influence
Utilization factor on duration and costs of the projects. Rock mass parameters

Rock Engineering Systems (RES)
Regression analysis
Interaction matrix

have significant effects on TBM advance rate as well as
influence of these parameters on each other. In order to model
the effect of geological conditions on TBM downtimes using
Rock Engineering Systems (RES), a thorough database based
on three long water conveyance tunnels in Iran has been developed. Advance Rate index (ARi) has been
calculated using Rock Engineering Systems method and the predicting relationship between the ARi and
advance rate has also been obtained using regression analysis in quadratic equation form.

Introduction

RES is a valuable analytical tool for characterizing the important parameters and the interaction
mechanisms in rock engineering problems. Application of RES for calculating TBM advance rate based
on predominant rock mass properties is the main objective of this research.

Methodology and Approaches

Different rock mass parameters affect advance rate of TBM. In addition, These parameters influence each
other. The interaction of rock mass parameters has been modeled using the RES approach in order to
estimate AR. To achieve this purpose, 22 main rock mass units (total length of 45 km of bored tunnels) of
three long water conveyance tunnels bored by DS-TBMs have been studied. Each rock mass unit should
be rated to calculate the ARi by the RES method. In order to develop the most reliable and accurate
empirical equations, linear and non-linear regression analysis have been performed and relationships
between ARi and measured AR have been examined. The maximum coefficient of determination has
been obtained in quadratic equation.

Results and Conclusions

Findings of this research have showed that interaction matrix methodology could be used to analyze the
interactivity of numerous parameters, which have considerable role on AR. ARi has been calculated by
the RES method for all rock mass units. The relationship between the ARi and measured AR has been
examined using regression analysis. The maximum coefficient of determination equal to 0.44 has been
obtained in quadratic equation method.
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