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SUMMARY

The article reveals the relevance of extraction of construction raw materials in Ukraine in the
context of growing construction needs and taking into account the integrated development of
deposits with maximum use of overburden as a construction material.

The main attention is drawn on the study of fluvioglacial deposits, which emphasize the
geological and economic significance of this type of deposits. The objects of study are
deposits of crushed stone or building stone as the main mineral and overburden rocks of
fluvioglacial genesis as associated minerals. The study is illustrated with examples of specific
deposits such as Sosnivske, Yaroshivske and Bohuslavske. The conclusions highlight the
necessity to consider the features of fluvio-glacial deposits in the geological and economic
assessment of deposits and to determine the areas of employment of fluvio-glacial deposits.
The authors pay attention to the fact that for more efficient development of this type of
deposits, the integrated development of these deposits should be considered and new
parameters of conditions that will improve the efficiency of field development should be
established.
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Introduction

The relevance of the work is related to the growing demand for construction raw materials, given that
the volume of construction is increasing annually.

According to the provisions of the National Program for the Development of the Mineral Resources
Base of Ukraine until 2030, the types of mineral raw materials that are intensively mined in Ukraine
are characterized by significant explored mineral reserves (The Law of Ukraine "National Program
for the Development of the Mineral Resources Base of Ukraine for the Period up to 2030").

The future development plan envisages that construction will require the production of large
quantities of high-quality, high-strength, and certain friability crushed stone and rubble. The explored
deposits (both those developing deposits and reserve deposits) are expected to produce such raw
materials in the required quantities. The most promising are granite deposits, as their use will make it
possible to organize production in a short time and at the lowest financial cost. Integrated
development of such deposits along with the maximum use of overburden as a building material will
increase the efficiency of their development.

Theory

The object of the study is granite deposits that have commercial reserves and are being developed. As
overburden, the deposits have powerful fields of fluvio-glacial sediments that can be assessed as a co-
located mineral.

According to (Lytvynchuk et al., 2022), 10-20% of the quarries of building materials located within
the Dnipro glaciations belong to mining enterprises. They develop fluvio-glacial deposits as a mineral
resource for the production of sand, stone, and crushed stone. During the development of rock
deposits, fluvioglacial deposits are considered overburden, as they block access to the mineral. In this
case, traditional methods of gravel and sand mining are not applicable, as the issue of excavation of
overburden fluvioglacial deposits usually arises not at the stage of deposit stripping, but already in the
process of its development. This is due to insufficient working space and lack of appropriate extraction
equipment.

When estimating and calculating reserves of rock deposits, fluvioglacial deposits that are located in
the overburden layer are usually classified as overburden. Therefore, their conditions of occurrence
and fractional composition are not particularly important. However, in the future, when the mining
front is expanded, this can lead to complications when removing the overburden layer.

The peculiarities of such deposits include:
e - a significant range of changes in the physical and mechanical properties of the rocks that make
up the fluvio-glacial deposits and their particle size distribution;
¢ - a variety of conditions of occurrence, including the presence of layers;
o - varying degrees of water content of fluvio-glacial deposits;
o - significant changes in quality indicators within the same deposit.

The timeliness and quality of detection of these features affects the efficiency of the development of
fluvioglacial deposits as an associated or co-located mineral resource. The reliability of geological
information at the stage of engineering and geological surveys is very important. In particular, taking
into account the regularities and peculiarities of the conditions of sediments occurrence within the
deposit land allotment, namely the fractional composition of the gravel and sand mass, allows to
provide organizational and technological measures that make it impossible to complicate the process
of their extraction already at the stage of development of the working draft (Lytvynchuk et al., 2022).
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Traditional methods of developing sediments used for their extraction as minerals in rock deposits are
in most cases unsuitable or not applicable.

Analyzing the existing problems in the development of this type of deposits, there is a need for work
on the part of economic geology in the mining part, which will allow to reveal a number of new
topics, namely

e determination of new parameters of conditions for this type of deposits

e calculation methodology;

e geological and industrial modeling of deposits;

e geological and economic evaluation of deposits.

Thus, many years of experience in the development of granite deposits with a powerful outcrop
represented by fluvioglacial deposits demonstrates the importance of mining and geological factors in
the selection of conditions parameters, calculation of commercial reserves and selection of
development systems. This necessitates a detailed study of the actual material, systematization and
establishment of typical parameters of conditions in the geological and economic assessment of
deposits.

Results

In recent years, the development of mineral deposits (mainly construction materials) has revealed new
patterns in the structure of the sedimentary complex and the upper part of the crystalline basement of
the Middle Dnipro region.

Within the study area, namely at the crushed stone deposits, such as: Sosnivske (Figure 1),
Yaroshivske (Figure 2), and Bohuslavske deposits, Deshky district (Figure 3), the overburden is
represented by thick glacial and fluvioglacial deposits of the Dnipro climatolith flgPydn (Lukomskyi et
al., 2022).

Figure 1 Gravel and boulder material in the Figure 2 Gravel and boulder material within

northern part of the overburden horizon at the the northeastern wall of the Yaroshivske deposit
Sosnivske field
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Figure 3 Boulder material at Boguslvske deposit, DéShky area, northern part of the overburden horizon

The images shown in Figures 1 - 3 provides an insight of the fragments (boulders) of crystalline rocks
(Manyuk, 2017).

Since glacial and glaciofluvial sediments are widespread within Ukraine, they are represented by
unsorted fragments of crystalline rocks, clays, loams, sandy loams, and sands, and are the result of the
Middle Pleistocene glaciation of the Oka and Dnipro rivers (Figure 4).
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Figure 4 Simplified map of Quaternary glacial deposits of Ukraine, after Galets’kyi and Peredery
(2007): 1 — Southern border of the Dnipro glaciations, 2 — Southern border of the Elster (Oka)
glaciations; 3 — glaciodislocations (1 — Kaniv, 2 — Pyvykha Hill, 3 — Kalytva Hill); 4 — fluvioglacial

precipitation area; 5 — territory of loess and loess-like sediments; 6 — areas where glacial deposits
are not common: 7 — studied area.

The Dnipro glacier is compared to the Western European Zaaliyu glacier, which spread over large
areas of the Polissia Lowland, Podilska Upland, Prydniprovska Upland, and Prydniprovska Lowland
(Ohar, V., 2021). The extreme point of the glacial lobe distribution, which is its southern boundary, is
located near the city of Dnipro. The thickness of the rocks of glacial genesis varies from several
meters to 20-30 m, occasionally up to 100 m.

Since the study sites are located in the northern regions of Ukraine, both glacial and fluvio-glacial
deposits are distinguished here (Ohar, V., 2021). Glacial sediments composed of unsorted boulders
and pebbles of different composition and age in a fine-grained clayey silt matrix. The thickness is
from 0.5 to more than 18 meters. Fluvioglacial deposits often underlie and even overlie the till. The
thickness of the water-glacial formations varies from the first meters to 50 m, the maximum being 100-120 m.
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Conclusion

Fluvio-glacial deposits are widespread in Ukraine, and about 10-20% of deposits are located in these
deposits. In the context of future development and post-war reconstruction of Ukraine, there will be
an urgent need for a large amount of high-quality construction raw materials and a growing need for
rapid development of granite deposits with powerful deposits of fluvio-glacial sediments. Potentially,
each deposit with outcrop represented by glacial sediments may have significant reserves of
associated minerals in the form of crystalline rock fragments, sand and clay. In addition to being used
in construction, these associated minerals can also be used as raw materials for decorative works.

The abovementioned features should be considered in the geological and economic assessment of
deposits and determine the areas of use of fluvio-glacial deposits. In addition, for greater development
efficiency, it is necessary to consider the possibility of integrated development of these fields and to
establish new parameters of conditions that will increase the efficiency of fields development.
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