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DEVELOPMENT OF COMPUTING MODEL OF GEOMECHANICS
SYSTEM «LAYERED MASSIF - WORKING SUPPORT»
AT PHYSICAL PARAMETERS OF ROCKS

FOMYCHOV Vadym, POCHEPOV Viktor & LAPKO Viktor
Dnipro University of Technology, Dnipro, Ukraine

Purpose. Substantiation of method forecasting of manifestation rock pressure
in the system «layered massif — working support» based on the detection of
patterns displacement any point of circuit the preparatory working during the
simulation experiments.

Methods. Carrying out the simulation experiments were performed on the basis
of the finite element method using the solid computational domain, provided
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transcendent non-linear behavior of the simulated material. The use of numerical
grid methods allows creating geometrically and physically complex simulation
models and manipulate them state in a wide range.

Findings. The calculations were defined that the weak links between adjacent
layers, acting shear stresses destroy them in the vicinity of working, and related
rock layers deform with slide concerned to each other. Analysis of reduced stress
area allow to substantiate with sufficient accuracy for mining settlements averaged
single structure of computational domain that most reflects all the main features of
a real mining massif, having influence on the inaccuracy of calculations. This
choice provides the scale contributed of inaccuracy within 10% in entire range of
change mechanical parameters rock layers of the rock massif.

Originality. Stress-strain state frame support and patterns of change with
increasing depth are non-linear, especially when passing nearby rock layers in the
transcendental state; creation system of plastic hinges on a contour frame support
furthers the development of its movements, which except the possibility of further
exploitation working.

Practical implications. The elaborated method allows to determine the optimal
indicators of maintaining working driven in the fine-grained rock massif, which
allows to significantly reduce operating costs.

Keywords: working, stress-strain state, frame support, nonlinear deformation,
the rock massif
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UTILIZATION OF WASTE MATERIALS OF PRIDNEPROVSKA TPP

PERKOV Yevhen
Dnipro University of Technology, Dnipro, Ukraine

Purpose. Study the possibility of fly ashes full recycling of Pridneprovska
Thermal Power Plant (PTPP) by their refining in industrially valuable products
using gravity classification of dry ash from electrostatic precipitators and water-
gravity separation of the ash from a dump.

Methodology. Classification of fly ashes using the modernized processing
equipment has been carried out in the laboratory in two ways. First one is ash
pneumatic separation directly from the electrostatic fields using specially selected
vibrating screen. The second way is to hydro divide the original product from an
ash dump using the upgraded centrifuges and hydrocyclones.

Findings. Technological solution for complex processing of fly ashes, based on
the "dry" gravitational separation of ash from electrostatic precipitators and "wet"
gravitational separation of ash from thermal power plants and storage dumps has
been developed. It is established that the addition of active ash up to 33% on 1 m? of
concrete allows saving up to 25% of cement and increasing strength of concrete
structures up to 5%. Addition of products produced from thermal power plants waste,
for production of building materials allow to reduce the share of energy consumption
up to 20 — 25%, which is essential for the competitiveness of construction products.
A mixture of alumina-silica products can reduce the industry clay using to 50%.
Carbon products are cheap substitutes for the individual production of sorbents.

Coal combustion at thermal power stations results in accumulation of
considerable amounts of ashes and slag waste. In particular, coal combustion at
PTPP results in 0.5 min tons of ash; the available ash storage facilities occupy the
territory of 200 ha being constant source of contamination for soil, air and water
basins.

According to [1, 2], the accumulated amounts of solid waste of thermal energy
may be utilized with high economic efficiency. However, use of ash in various
industries is rather limited due to inhomogeneity of its composition and high
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