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Operation of pressure Tunnels in heterogeneous

geological mass

It is important to select the pressure tunnel route during designing medium and
high-pressure hydro power plant in the vicinity of the slope of the valley. The
correct solution requires considering the basis of geological data to be achieved:

+ Admission seepage mode in the massif (which is not to be reached during the
depression in the surface of the slope) and the seepage flow parameters, including
pressure gradients and velocities should be allowed to ensure massive seepage
resistance).

* tunnel and slope stability, during which the distance from the lining to a slope
surface would be the minimum;

It should be noted that the bases are characterized by anisotropy, and cracking
whose layout creates a potentially dangerous shear surface. Seepage flow creates
the body (uplift and hydrodynamic) forces, on the one hand, and decreasing
shear parameters of the slope surfaces (crack filler ) on the other hand. These

factors influence on the stability are aimed at reduction.

The scientific novelty. The two-dimensional problem of research methodology has
been developed within the framework of the joint using boundary element and the
finite element methods, which allows for assessment to be:

- Pervious pressure tunnel lining and the surrounding massif joint operation with
existence of geological conditions and seepage body forces;

- justification the tunnel route the minimum allowable distance in the vicinity of the

slope of the valley;
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- influence of the grouting zone on the tunnel surrounding massive seepage flow
parameters (including the depression curve of the admissible area, cracks
parameters) and slope stability;

- Energy - economically acceptable seepage losses.

The practical value of the work.

Research methodology, and results can be used for design and rehabilitation of
pervious pressure (also for unpressured) tunnels:

* Study the route of the tunnel, when the tunnel axis runs through the valley in the
vicinity of the slope;

* tunnel lining surrounding grouting zone parameters (depth, density ratio
permeability ) correctly identify which can be reached at:

» the allowable spread of flow seepage area of the mass;

* tunnel — lining and slope stability ;

* Energy - economically acceptable filtration D losses.

Engurhesi tunnel lining not reinforced, the reinforcing grouting as a maine seepage
resistance solution efficiency is determined by the ratio of massive and grouting
zone permeability coefficients (K m /(K Way)),

* within the range of K, K, =20--10

depression surface remains in
the limits of grouting zone;
e at the low quality of grouting zone (or in the presence of erosive leakage

process), when K, [K:.=8

and material partially repeats the anisotropy
of massif, depression surface already escapes grouting zone;

K /K _=25 . - .
’"/ oz =2 is a critical value of depression surface (moves away

significantly from the axis of tunnel and the wetting begins of the gorge
slope), which it has not reached yet .
Therefore we may assume that more realistic for the present condition of

strengthening grouting zone is K"/ng z4.
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