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ABSTRACT

This article discusses the use of strain gauges in determining the magnitude of stress arising in building
structures, as well as their use in the processes of dosing and weighing the components of reinforced
concrete products. The principles of operation and methods of operation of some types of strain

gauges are given.
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INTRODUCTION

The automation of metering and metering
systems plays an important role in the
modernization of concrete mixing equipment
or other facilities in the building materials
industry. Modern electronic sensors, unlike old
mechanical meters, allow automated metering
and control systems to measure materials and
enter flow rates with high accuracy. This will
completely eliminate errors and shortcomings
associated with the "human factor". In
addition, electronic weighing systems used in
various batching machines speed up the

metering and dosing of mixtures and ensure
full compliance with technical regulations. In
particular, the role of electronic sensors in
measuring and dosing the mass of cement,
chemical additives and other similar
substances is invaluable.

Electronic sensors are designed to perform a
wide range of tasks. These include the
determination of the mechanical
characteristics of the forces acting on the
objects under study, the measurement of the
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quantities necessary to assess the state of the
objects, continuous monitoring during the
operation of the objects. Such problems are
varied and arise in almost all areas of
technology. In this article, we'll take a look at
some of them [1-3].

Electronic dosing systems do not require
constant monitoring and adjustment - all
processes are automated, and operator
intervention is rarely required. In addition,
employees are prevented from distorting or
stealing product loading standards during
batching of materials, loading or unloading
finished products. A report on all processes
occurring at the facility is automatically
generated and stored in the electronic memory
of the device. They can be printed, sent by
email or sms at any time. Compared to
mechanical metering and metering methods,
the electronic system allows data to be
obtained in a relatively short time, with high
reliability and accuracy. Currently, in the
process of modernization and automation of

1 2

the engineering complex, the replacement of
obsolete mechanical measuring instruments in
the fuel dispenser with electronic sensors has
begun. This is due to the fact that the
combined operation of mechanical and
electronic sensors negatively affects the
achievement of high productivity,
measurement accuracy and dosing of materials

[4-6].

A strain gauge system for determining the
mass of a material is widely used at enterprises
for the production of building materials and
has a number of advantages not only over
mechanical measuring systems, but also over
systems based on piezoelectric or vibration-
frequency sensors.

FLA |/ FLG load cells are adhesive mounts made
of a copper-nickel foil mesh and a special
plastic backing. The plastic base has high
electrical insulating properties and can be
made in different colors depending on the
purpose of using the device.

4

Figure 1. General view of the FLA / FLG load cell.
1-base; 2-strain gauge; 3-basement; 4- result.

Tensor-resistor sensors (strain gauges) used in
weight measurement are characterized by high
accuracy, small measurement errors, reliability,
resistance to aggressive environmental
influences and stability (Figure 2).
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Figure 2. Weight load cells.

The principle of operation of strain gauges is Today, traditional mechanical scales are

based on a change in electrical resistance
under the action of pulses of elongation or
compression forces [7-11]. The simplicity and
compactness of the sensor design allows
accurate measurements even in the most
difficult process conditions. Considering the
variety and wide range of capabilities of load
cells, they can be equipped not only with a
hopper or silo, but also with any container in
which the material to be measured or dosed is
located. To ensure high dosing accuracy, it is
desirable that the number of load cells installed
in dispensers, especially in dispensers for
spraying materials, should be at least 3, in some
cases at least 6. This is due to the fact that
when filling with crumbling materials, a shift in
the center of gravity of the container is usually
observed ... Due to the inability to predict the
occurrence of the shear effect, it is not possible
to make adjustments to the system during a
process when only one sensor is used.

becoming obsolete in today's rapidly evolving
manufacturing environment [12-17]. They will
be replaced by electronic scales with a
compact digital display. When automating
technological processes, it is difficult to
imagine whether it will be scales or dosing
units, or an integrated scale system without
load cells.

In construction, strain gauges can be used to
experimentally study the flexural strength and
deformation properties of building materials
and concrete (Fig. 3). For this, samples are
taken for the bearing edges and stretched
surfaces, to which the strain gauge is glued,
and the power transmission and reference
points are determined in accordance with the
loading scheme in the experimental sample.

Figure 3. Interlink FSR 400 resistor.
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Then tensor resistors are glued to the middle
gap (middle of the span) to determine the
distribution of deformation along the edge of
the beam. In the same order, tensor resistors
are glued to the lower elongated edges of the
beam to determine the moment of crack
formation and connected to the measuring
circuit.

The approximate shear resistance s
determined by testing one or two specimens
without a tensor resistor. According to the
tensor resistors obtained as a result of
research, it is possible to express the
distribution of deformation relative to the
magnitude of the load along the height of the
section.

In addition to the above, strain gauges are also
widely used to continuously monitor and
measure the deformation of prestressed
concrete structures.

During operation, any building structure is
subjected to various loads. These include, for
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example, the pressure exerted on the
foundation of a building, both on the ground
and on elements under the building itself (roof
slabs, stairs) and other operational loads.

These loads need to be measured periodically
during the operation of the buildings. Because
this is the only way to find out the residual
resource and the level of security of the
building, to identify problem areas that require
full or partial repairs, replacement of
hazardous elements. But the most efficient
way is to determine the loads during the
construction phase and fix the problem. If the
operation goes wrong, you can pause this site
or fix it in the field to fix it [18-22]. In fact, strain
gauges are dwarf weight (weight) sensors. But
unlike conventional weights, they measure the
force applied to a specific element, not weight.
For example, there are strain gauges designed
to determine changes in the parameters of a
concrete mixture during the hardening period

(Figure 4).

Figure 4. Shear strain gauge.

At the same time, they are placed directly
inside the concrete structure and control the
state of concrete, recording changes in the
values of internal stresses (stresses) of the
structure during the transition from a liquid
state to a dark state. The same devices are used
on the anchor tension rods. If reinforced
concrete structures contain elements subject
to high loads, then the reinforcement inside

The USA Journals Volume 03 Issue 09-2021

the structure is constantly monitored, sinceitis
very important to control that any steel bar has
its own tensile and flexural strength and that
external loads do not exceed the specified
limit. Displacement strain gauges allow you to
control the relative amount of strain that
occurs in concrete structures (tunnels, piles,
bridges, foundations, dams) in surface cracks
and joints, as well as when structural elements
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move relative to each other. If it is necessary to
control the movement in the horizontal and
vertical directions simultaneously, a system of
sensors installed on different surfaces is used.
In this case, a dynamic change in the value is
observed in a continuous automatic mode.
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