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Parameters Symbol Rock mass Lining Unit
Modulus of elasticity E 10 20 GPa
Poisson's ratio V) 0.20 0.22 —

Unit weight ¥ 26 24 kN /m?
Frictional angle & 40 40 o
Cohesion C 1000 1000 EN /m>

Thickness of lining d - 0.1 m
Weight W - 24 kN/m/m

Thermal coefficient a - 1.2 X 10°® /°C
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Numerical Evaluation of Pressure and Water Leakage in the
Design of Pressure Tunnels
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2. PhD Student, Science and Research Branch, Specialty: Water

3. PhD- Specialty: Geotechnics

Abstract

Pressure tunnels and shafts were initially used in the hydroelectric industry (hydroelectric power plants), but are
now used to transport consuming water and waste water. But still the most common use of pressure tunnels and
shafts is the design of hydroelectric power plants to transfer water from the upstream to the downstream power
plant .In this thesis, in order to clarify the main purpose of the research, which is the numerical evaluation of the

effect of pressure and water leakage in the design of pressure tunnels by finite element method using the
3DPLAXIS software, several structural systems of the pressure tunnel with various levels of groundwater and
different overheads under the influence of pressure and leakage are modeled and analyzed. A total of 32 models,
including 4 overhead height ratio to tunnel diameter (H/D) and 4 groundwater level ratios to tunnel overhead
height (h/ H) were analyzed. In this research, firstly, the evaluation of the results of the analysis of the limited
components of pressure tunnels such as deformation (displacement) and tensions on samples based on changes in
the rate of groundwater level and tunnel overhead were studied, then, the general strain, shear strain and finally
the axial , shear forces and bending anchor of the studied samples and the performance of the nails and walls
based on changes in the ratio of overhead height to tunnel diameter (H/D) and the ratio of groundwater level to
tunnel overhead height (h/H) were studied .

Keywords: Underground Tunnel, Pressure, Water Leakage, Finite Element Method, PLAXIS Software.
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