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Abstract: There are geodetic and non-geodetic measurement methods to control the change in
the deformation of the load-bearing structures of industrial buildings over time, and only with the
combined use of these methods can one reliably estimate the movement of buildings and structures as

a result of external influences.

Keywords: Determination of the degree of reliable movement of industrial buildings and their
supporting structures vertical, horizontal classes of engineering and geodetic measurements

INTRODUCTION
Geodetic substantiation of the

displacement of buildings and structures as a
result of influences and factors that are not
taken into account in the design process has
been dealt with by many researchers.

There are geodetic and non-geodetic
measurement methods to control the change in
the deformation of the load-bearing structures of
industrial buildings over time, and only with the
joint use of these methods is it possible to
reliably estimate the movement of buildings and
structures as a result of external influences (both
vertical and horizontal).

Non-geodetic methods include a set of
factors that allow you to control the change in
the position of marks installed on adjacent
elements of a building and structure, according
to planned dimensions and heights. With this
method, the measuring instruments to be taken
into account are fixed, leaving them directly on
the structures of buildings and structures or near
them. These include grooved gauges,

clinometers, strain gauges, displacement gauges,
crack gauges, deflection gauges, deflection
gauges, hydrostatic systems, forks, beacons, and
semi-automatic and automatic continuous
gauges.

The main method for controlling the
development of deformations is the geodetic
method. This method allows you to fully control
the status of all brands installed at the facility.
The geodesic method allows you to capture
information about the displacement,
displacement, bending of an individual element
or elements adjacent to it, while the geodesic
method allows you to process results based on
given  probabilities using methods of
mathematical statistics.

There are the following engineering and

geodetic methods of deformation control:

» Geometric level to determine the vertical
displacement of convenient and open
points of structures;

» trigonometric leveling to determine the
vertical displacement of open, but
inconvenient points of structures;
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> located on the same horizon, hydrostatic
closed closed points;

» hydrodynamic alignment;

» mikronivelirovanie dlya opredeleniya
vertikalnogo smeshcheniya udobnyx
tochek agregatov i tehnologicheskogo
oborudovaniya, raspolojennyx na odnom
horizonte (primerno £+ 2 mm);

» alignment measurements to determine
the horizontal displacement of open and
convenient points of the foundation and
structure located in a place close to the
alignment, in a direction perpendicular
to the alignment direction (two objects
and a straight line passing through the
observation point);

» method of angular or linear-angular
microtriangulation (non-diagonal
geodesic rectangles, angular and linear-
angular offsets) to determine the
horizontal displacements of open and
inconvenient points;

» polygonometric method for determining
horizontal displacements of open and
convenient points of foundations and
structures.

To determine the movements of load-
bearing structures and technological equipment
of industrial buildings, it is advisable to use a
high-precision geodetic method of geometric
leveling.

The method of engineering geodetic
measurements is based on a set of actions aimed
at measuring specific gravity. The concept of
"method" includes a set of requirements for
measuring instruments, measurement
conditions, structures, observation and reference
points, methods for processing measurement
results.

Before starting measuring work, it is
necessary to select the level (class) of leveling
and the method of performing work.

www.ljiemr.org

Determination of the displacement detection
limit requires justification of the complexity of
the geodetic surveys being performed. The
performance of measuring work without
determining the level of accuracy or its quantity
in relation to the object (structure) under
consideration (monitored) leads to large
(irreversible) defects from a geodetic point of
view. In this case, it is necessary to take into
account the utilization factor of the building or
structure in which the measurement is carried
out.

Description of the quality of the elements
that equalize the equalization schemes for

solving this problem cE the amount must be

clearly defined.

The unit of weight is the determining factor
in the basic description of the measurement
work at the level in question, and this value is
determined by the following formula:

m, =

¢ N2 )

here: M — this rapper «c» offset accuracy at the
farthest point of the considered network relative
to;

7ce _ number of measurement results whose
weight is inversely proportional to PCE.

The application of the method described
in the literature when choosing a class of
geodetic  leveling to  determine  the
displacements of works [1] gives the expected
high-level measurement results.

According to the results of the
evaluation of the design and leveling scheme

7ce s determined and this determined value is

determined by the formula (1) Mo unit of
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weight placed exactly M definite. Discovered

M the quantity is compared with the tabular

values in the normative document and the class
of engineering and geodetic measurements is
determined in relation to the smaller and closest
to the calculated value.

Zce to determine the amount, the
method of equivalent replacements is used,
according to which for a point located at the

farthest point of the design scheme "ce = 0’59.

Discovered e pa m, we substitute the values
into formula (1) and calculate.

By comparing the calculated quantity
with the quantities shown in the table, the

quantity closest to that quantity m, =£0,42m

and determine if the geometric leveling class is
class 1l. A certain class Il of geometric leveling
provides a reliable level of accuracy in
measuring buildings and structures and their
structures at specified time intervals.

Moving accuracy of the farthest
indentation mark or mark in the designed

second-class leveling scheme ¢ =~ 53

to the following sum

is equal

042=—">—=,

TTce

m, =0,42y2-59 =144 < 2um

Findings 1. The movement of industrial
buildings and their supporting structures
(vertical and horizontal) allows you to
determine the degree of reliability of the level of
migration - the definition of classes of
engineering and geodetic measurements.
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2. The displacement value determined
by this method will be a key factor in
determining the performance of buildings and
structures and their structures.
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