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Resume

This thesis shows the results of the constructing, analytical research and technical-economic calculations
for the pre-strained combined construction of large-span crossing of new-type pipelines.

The thesis shows the review, classification and critical analysis of the existed constructing of the
main pipelines’ large-span crossings. On the basis of the above, the new-type construction is elaborated
and the positive decision is issued by “Sakpatenti” for the innovation of its technical decisions.

The method is provided for the geometric parameters, probable active-load types and calculations
of the proposed construction. The dependence of the ropes and arch truss inflection on the crossing
span’s value and arch ground-to-top distance is determined, which in its turn depends on the radius of arc
segment and size of octagonal prisms’ arrangement, which is defined according to the span’s size,
determined from the bearing capacity of a pipeline’s pipe to be passed inside it.

Thesis shows the elaboration of calculation method of rigidity of the rigid part of pre-strained
combined new-type construction of pipelines’ large-span crossing, which is performed with the
integration method of differential equation of flexible line for the cross-section of its central rigid part.
Possible shapes of proposed construction resistance loss are described, when its central rigid part is bent
in the shape of one or two semi-wave.

Calculations on the rigidity of the proposed pre-strained combined new-type construction is
possible with the “Hinge-Chain” and Engesser-Timoshenko methods. When using the “Hinge-Chain”
method, it is complicated to take into account the diaphragm’s (combinatin of foot-pieces and
connections) bending rigidity influence, and when calculating with the Engesser-Timoshenko method,
althouth it is possible to take into account the diaphragms’ bending rigidity influence, but it is not
possible to take into account a pre-stain force when there is an Eulerian instability.

Thesis shows the final result of the differential equation’s solution of the construction rigid part’s
cross-section flexible line, which is the solution for the task of longitudinal bending of rigid part (stem) of
the construction of the main pipeline’s large-span crossing. The system of homogeneous equations of the
shapes of the simmetrical and slant-symmetrical loss of rigidity is described, when the power factors
make influence (including a case when a stem is bent in one or two semi-wave shape). Two characteristic
equations are received, which have infinitely many solutions of the roots describing different shapes of
rigidity loss of the construction rigid part (stem). The minimum values of the solutions, which describe
the real shapes of rigidity loss and gives possibility to determine a critical power of a construction rigid
part, have the practical importance.

Calculations of the stretched and off-centrally compressed elements of the proposed construction
are made with the use of probabilistic method.

Thesis shows the calculations of the rope part of the pre-strained combined new-type construction
of the pipelines’ large-span crossing, which is performed with the “ideal cable” and “chain-line* parabolic
approximation methods.

The new-type pipelines’ large-span crossing’s pre-strained combined construction is elaborated, the

construction solution of which differs from the analogues with the placement of pre-straining/to be
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strained elements and new improved scheme of its strain. Simplified installation of the main pipelines’
pipe as well as convenient adgustment of the force in crossing’s load-bearing elements are achieved with
the technical solution of the thesis. Technical solution also reduses the construction period and
materials’ costs and increases the bearing capability of a construction and reliability during an operation.

Technical result is achieved with the fact that the connecting elements of load-bearing elements of
main pipelines’ large-span crossing with L span f up/down arrow is performed with the octagonal prisms;
on the four lateral sides of which the arch trusses, with the parabolic inflection and upper belt, are placed
radially; and on the other four lateral sides the ropes are placed on the radially arranged foot-pieces;
which are hinged to the supporting node-pieces of the pipeline’s construction; and the racks at the free
ends have the screw-pads in which the screw uniform cross-section elements are screwed; which have the
counter-nuts and cross-like holes in its rectangular part; the ends of the uniform cross-section elements
are connected with the cylindrical hinges to the rope rack linked open-section elements; on which the
semi-cylindrical node-details are hinged; and a rope with the sheet pad and bolts are connected to the
open-section elements; the node-points of truss upper belt and rope-holding radially arranged supports are
connected to each other with the rigid connections.

The main node-points for the connection of supporting and load-bearing elements, needed for the
new-type pre-strained combined construction’s engineering, are decided and elaborated.

On the basis of the calculations carried out with the typical calculation programs of the building
structures the validity and priority of the technical solution, described in a formula shown in an author's
right, is substantiated compared with the analogues.

On the basis of technical-economic calculations the effectiveness of the proposed new-type

construction is assessed.
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