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The objective of this research is to develop a tunneling simulation model that can be used
efficiently for tunnel construction in Thailand. The model development begins with the selection of an
appropriate hierarchical level of tunneling. Herein, we focus on the work task level by collecting and
analyzing construction data using a flow chart to create the relation between tunneling procedures. This
research introduces two types of simulation models: state-based simulation model and discrete-event

simulation model. The developed model is then verified and validated.

By applying the above procedure to a case study, the Saensaeb and Lat Phrao canals to the
Chao Phaya river tunneling project, the simulation results show that the developed discrete-event simulation
model can provide the most accurate estimate of 10.27 meter/12 hr-shift with 7.86% Mean Absolute
Percentage Error (MAPE) as compared with the actual tunnel advance rate of 9.53 meter/12 hr-shift. The
state-based simulation model analyzed by the probabilistic method yields the average tunnel advance rate
of 12.82 meter/12 hr-shift with 34.52% MAPE, whereas the result from the deterministic method yields the
average tunnel advance rate of 13.50 meter/12 hr-shift with 41.66% MAPE. The analytical method used by
the contractor provides the least accurate estimated tunnel advance rate of 13.71 meter/12 hr-shift with

43.86% MAPE.

In addition to evaluating the performance of the project (i.e., tunnel advance rate and project
duration), the proposed model is used to analyze the relation between excavation rates of TBM and tunnel
advance rates as well as project duration, the utilization rate of machines, and analyze the outcomes from
the improved construction processes of the project. The model can also provide appropriate alternative
construction plans as well as their advantages and limitations so that the most appropriate construction plan

can be obtained.





