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Abstract

This article describes the necessary work on the preparation and updating of the topographic plan of
the area where linear structures will be designed, as well as the method of tacheometric and leveling
surveys. In order to conduct a large-scale survey in the fastest, most efficient and most promising way,
it is necessary to evaluate the accuracy and performance of surveying instrumentation equipment.
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Introduction

Since the first years of independence, construction of new highways that meet modern requirements
and reconstruction of existing ones are being carried out intensively in our Republic. The geodetic
works performed on the basis of the project at the required level are of great importance.

In particular, this was caused by the rapid introduction of modern automated tools and technologies
in the field of geodesy in the field of geodesy in the design, construction and restoration of highways,
and the development of results on a computer with the help of special software, as well as ensuring
that graphic materials can be completed in a short time with less effort. . It is known that a large
amount of earthworks are performed during road construction, therefore, geodetic works are
performed using a modern electronic tachyometer, and calculating the volume of earthworks on the
basis of a computer program, in turn, increases the productivity of works, allows saving time, and also
increases labor efficiency. .

As a proof of the above explanation, below we will consider the implementation of the basis of the
survey in the process of design, construction and reconstruction of highways using traditional and
modern tools and technologies.

First, we estimate the accuracy of the measurements in the process of establishing the geodetic base
of the survey using traditional geodetic instruments - 2T30P optical theodolite, while measuring the
distance using a steel tape using the following formula.

> (1)
M? :nm§+p—f-1/nl—;3-[8]2

where, M - the mean square error in determining the planned position of the end point of the

. m . m
theodolite road, s - the mean square error of the distance measurement, ~ # - the mean square error

s]

of the angle measurement, n - the number of sides, [ -the perimeter of the theodolite road.

= 6¢cM, = 30", number of sides as 4, [S] = 1000 m, we create the following according to formula (1)

2
M? =4.0,0036+ —0 . /41;3 .[L00OF = +/0.0145 = 0.12.
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Then, measurements at the base points of the survey established using traditional geodetic

instruments are carried out using a modern Leica TS06 electronic total station, and taking M5 =3mm

# =5", we find the root mean square error in determining the planned position of the end point of

the theodolite path according to the formula (1)

2

M? = 4.0,003+— = 4+3 .[L000J = +/0.000484 = 0.022.x
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(1) from the results calculated by the formula, it can be seen that the accuracy of measurements made
by traditional instruments (0.12 m) is almost 6 times lower than the accuracy of measurements made
by modern geodetic instruments.
It is well known that geodetic measurements performed with traditional geodetic instruments during
the construction of highways require a lot of manual work and calculations. Measurements of the base
of the gauge are automatically performed by means of a modern TS06 electronic tachyometer, and the
results are processed by Credo_DAT software.
It is highly effective to create plan-elevation bases using GPS receivers as well as electronic
tachymeter devices. When constructing geodetic networks using GPS receivers, visibility between
points is not required, and through them, the plan position of points can be found with an accuracy of
5 mm and the height position with an accuracy of 10 mm, which is sufficient accuracy for the
construction of highways.
The results of geodetic works in road construction are developed from the Credo complex and
AutoCAD software, and a topographic plan of the site is created using it (Fig. 1) and the longitudinal
and transverse profiles of the highway are drawn on it (Fig. 2). Using these longitudinal and
transverse cuts, designers carry out design work.
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Figure 1. Topographical plan of the place
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Figure 2. Transverse incision
In conclusion, it is worth noting that in the design, construction and reconstruction of highways,
carrying out geodetic work with the help of modern geodetic instruments, the implementation of
measurement results and graphic materials on the basis of computer technology allows to increase
work efficiency and time saving by 40-50%.
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