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Water transfer tunnel Summary

Numerical modeling Water transfer tunnels are constructed using prefabricated concrete parts
tolerance and are designed as either pressurized or free surface systems. However,

Precast concrete parts

factors such as underground water nd lack of proper injection
Hydraulic head drop actors such as underground water seepage and lack of proper injectio

can cause variation in the dimensions of the tunnels. This study
investigates the effect of geometry, rotation, and subsidence of precast concrete cover parts on hydraulic head
loss and flow field due to tolerance using three-dimensional and two-phase flow modeling in the water transfer
tunnel. The results of this research indicate that the flow lines move in a straight direction without deviation due to
subsidence, and the flow in the subsidence area has low speed and is rotating. Furthermore, the observed drops for
widths of 0.85, 1.7, and 2.55 are, respectively, 28%, 47%, and 75% of the full-width stairs, which are equal to 25%,
50%, and 75% of the full width of the tunnel, respectively. The width of the staircase is proportional to the ratio of
the drop caused by incomplete-width stairs to the drop caused by full-width stairs.

Introduction

Water transfer tunnels are commonly used to transport water between two points and are designed as either
pressurized or free surface systems, each with its own unique characteristics that require special considerations in
the design. However, the tolerance in the prefabricated concrete parts of the tunnel lining can cause a change in the
cross-section and a drop in the water level, leading to a decrease in water flow and an increase in the water level.
This study aims to investigate the impact of geometry, rotation, and collapse of precast concrete cover parts on
hydraulic head loss and flow field due to tolerance in the water transfer tunnels using three-dimensional and two-
phase flow modeling. The primary focus in this research is to understand the deviations in the flow lines caused by
the tolerance and their effect on the hydraulic head drop.

Methodology and Approaches
This study employs numerical simulations to investigate the hydraulic head drop caused by the tolerance of precast
concrete parts in water transfer channels and tunnels. The computational fluid dynamics approach is used to solve
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the basic equations governing the flow field, including the mass and momentum conservation equations. However,
calculating the parameters of the flow field and drop is challenging due to the formation of small eddies around the
tolerances and return flows, as well as the complex nature of the flow. To address this, the numerical modeling of
the tunnel is performed using Fluent software in three dimensions, with discretization based on the first-order
upwind method. The k-¢ RNG model is used for turbulent flow modeling, and the two-phase VOF model is used to
simulate fluctuations in the water flow level in the tunnel. The present study also uses boundary conditions,
including a known discharge at the inlet boundary and a known height at the outlet boundary, and models the walls
with the boundary condition of the wall without movement and with a roughness of 0.014.

Results and Conclusions

This paper presents the results of a study investigating the effect of geometry, rotation, and subsidence of precast
concrete cover parts on hydraulic head loss and flow field caused by tolerance in water transmission tunnels using
three-dimensional and two-phase flow modeling. The study finds that the drop caused by the stepping of the floor is
greater than the stepping of the wall, and the effect of stepping sequence reduces the rate of rise and fall. The study
also shows that the drop in the tunnel decreases with an increase in flow for the step of the floor, but the increase in
flow in the step of the wall has no effect on the drop. Regarding the segment length parameter, the results indicate
that the length of the segment does not significantly affect the drop in the range of 1-2-meter segments. The study
also finds that the flow lines move in a straight direction without deviation due to the subsidence factor. Finally, the
ratio of the drop caused by a step with incomplete width to the drop caused by a step with full width is equal to the
ratio of the widths. These findings are useful in the design of prefabricated parts for water transfe tunnels and
other underground spaces requiring such designs.




