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Keywords Final English Extended Abstract
Water inflow Presence of groundwater flow and surface water flow are among
Analytical and empirical methods negative factors in construction of underground tunnels. Determining

Hydraulic conductivity

of the groundwater inflow rates into the tunnel is necessary for
Zagros tunnel

confronting of environmental problems and decreasing the risk of
tunnel instabilities and falling. In this paper, the amount of inflow
waters into the section 2 of Zagros tunnel, West Iran, have been
estimated using analytical and Empirical methods. The results
compared to the measured actual data of inflow water into the tunnel in
different sections by consideration the abilities of the methods in
prediction. It was revealed that the confidences of analytical and empirical methods are 14% and 69%,
respectively. The results show that the hydraulic conductivities of the rock masses, as one of the key parameter
in these methods, has an enormous effect on the accuracy of the predictions. Geological condition,
hydrogeological properties of faulted and fractured zones, and the type of hydraulic conductivity test procedure
could be caused to obtaining the incorrect hydraulic conductivity values and unreliable prediction of water
inflow to the tunnel. The high ambiguities appear in fractured zones and cavities with high hydraulic
conductivities.

Summary

The amount of input waters into the part 2 of Zagros tunnel were calculated using analytical and experimental
methods. The results were compared with the measured actual value of water entered into the tunnel. A large
amount of waters inflow to the tunnel is mainly originated from joints, faults, and crushed zones which are
somewhat subjected to karstification

Introduction

Heavy inflow leads to more difficult and hazardous tunnel constructing, increasing costs and delays in schedule.
There are various methods such as analytical, empirical, semi- empirical, and numerical methods for prediction
of groundwater in rock tunnels.

Methodology and Approaches

The purpose of this study is to estimate the amount of input waters inflow to the tunnel using analytical (Lei,
Goodman, Freeze and Cherry, El Tanil, Karlsrud, Lombardi, El Tani2) and Heuer experimental methods, and
the result is compared with the measured actual value of water entered in to the tunnel.
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Results and Conclusions

Field observations and measurements indicate that the analytical solutions and empirical method used in the
engineering practice are not consistently accurate in estimating ground water flow into tunnel in fractured and
karstic zones. It was revealed that correlation between the measured and calculated water inflow rates using
analytical and empirical (Heuer) methods is 14% and 69%, respectively.
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