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It is known that reservoirs are designed with different radii and thicknesses of water discharge
systems or engineering pipes in accordance with the water discharge pressure. The thicknesses of
the pipes in the drainage system are different for pipes working under high pressure. Due to this,
internal pressure is obtained, and in order to balance the forces corresponding to this pressure, in
some cases, an artificial aeration process is created in the pipes. In this case, it is important to
take into account internal and external distributed pressures. This paragraph deals with the
solution of axisymmetric problems in thick round pipes under pressure.

Lame's problem of the theory of elasticity is used to solve axisymmetric problems in thick-
walled ring-section pipes under the influence of internal uniformly distributed pressures. We
calculate the stresses in the walls of the pipe with a large wall thickness. When solving the
problem, we use the following formulas in the polar coordinates of the theory of elasticity.

or = [E/1—vH)][(1+v)A— (1 -v)B/r?]

0 = [E/(1 —v)][(1 + v)A+ (1 —v)B/r?]
We find the formulas for tension through the general solution of symmetric problems with
respect to the axis.
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The considered problem refers to the case of plane deformation, and the formulas depend on the
elasticity constants E1 and
or = [Er/(1 — v )][(1 + v)A — (1 —v,)B/r?]
0w = [Er/(1 — vy )I[(1 + v)A + (1 - vy)B/r?]
To determine the constants A and V, we have the following conditions:
r=a o, =—PF,
r=>b na g, =—P,
Putting the above into formula (1), we determine the following:—P, = [E;/(1 — v;?)][(1 +
v1)A — (1 —-vy)B/a?]
—Py = [E1/(1 = v)I[(1 + v)A — (1 — v,)B/b?]
Putting the above into formula (1), we determine the following:

_1-vy Pga®-Ppb? ., _ 14+v; (Pg—Pp)a®b?

E; bZ—q2 '’ E; b2—q2

A

)

Putting the found constants into the equation (4.6.2), we determine the following formulas for
voltages.

_ Pa@® —pyb®  a’b*(py — Pa)

r b2 — g2 Tz(bz _ aZ)
_ paa® —ppb?  a?b*(pp — pa)
Og = b2 — g2 - r2(b? — a?)

It should be noted that, o,- and o, the sum of the normal stresses is the same for all points in the
pipe. Consequently, when we combine the expressions in the formula (5)
Paaz — Pbbz
o, +0g = ZW = const.
Normal stress in the cross section of the pipe in case of plane deformation o, is formed, as is
known o, = v(o, + gp)

Considering this formula , this formula can be written as follows.

Pga?—Ppb?

07 = 2v h2_q2

= const. (8)

That is, we will have the formula.
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So, along the longitudinal axis o, normal stresses are uniform along the length of the pipe.

In the finished parts of the pipes, there is no effect of flat deformation.

In particular, the external pressure acting on the pipe, P, = 0 then the voltage equation (5) will
have the following form.

Conclusions

A calculation scheme was formulated for the issue aimed at ensuring the durability and long
service life of water discharge pipes in reservoirs, taking into account soil and water pressure,
pipe material, its geometric dimensions, dimensions, shape and material of the reinforced
concrete shell surrounding the pipe to study the deformation stress state. mathematical
formulation of the problem was carried out.
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