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Finite element simulation analysis of surge tank’s stress and
deformation under the conditions of an adverse rock
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Abstract: [Objective] Morocco hydroelectric station’s surge tank was taken as an example to investi-
gate the behavior of surge tank’s stress and deformation under the conditions of an adverse rock. [Method])
The 3-D finite element model by the large-scle finite element software was built. Distribution and change
law were gaind after analyzing the strain deformation of surge tank’s surrounding and lining structure in
construction period and operation period. [Result] Calculation indicates that when the surge tank is under
the conditions of an adverse rock,the radial of surrounding rock will generate inward deformation with the
excavation of the lower rock,radial displacement of the upper rock becomes larger;along with the elevation
direction,radial displacement has a decreasing trend from top to down;the deformation of surrounding rock
is stable before lining;in operation period,the distribution of ring”s normal stress of lining structure’s in-
side and outside along the elevation direction is consistent,except for surge tank’s orifices department and
the top of surge tank, ring’ s normal stress of inside and outside are mainly tensile stress and generally
show an increasing trend;the maximum of ring’s normal stress of inside and outside occurrs at the bottom
of surge tank connection with the orifice;in construction and operation period, the radial maximum com-
pressive stress and the maximum compressive stress of ring of rock nearby surge tank are both much less

than the intensity of anti-compression designed, Thereby,in the construction period,the rock does not pro-
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duce plastic damage. [Conclusion] Under adverse geological condition surge tank,gushes an anchor in time

and defers the one-level lining step;at the bottom of surge tank,it is necessary to increase the grade of con-

crete lining,steel plates” inner lining and so on.

Key words: hydro-structure;complex geological condition;surge tank project;stress and deformation
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Fig. 1 Finite element mesh of surge tank’s model
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001 m is the elevation of variable diameter of surge tank,1 038 m is the elevation of ground.
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Table 2 Results of radial displacement of rock nearby surge tank in construction period
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Table 3 Results of radial and ring”’s normal stress

of rock nearby surge tank in construction period
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