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USE OF CAD SYSTEMS IN TESTING THE COLLISION OF UNDERGROUND
TRANSPORTATION MEANS

ZASTOSOWANIE SYSTEMOW CAD W BADANIACH KOLIZYJNO  ClI
RODKOW TRANSPORTU PODZIEMNEGO

A concept of use of CAD systems in testing collision of underground transportation means is presented.
Reasons for undertaking this problem are given with end users identified. The concept of the system for
collision analyses of transported loads is described. Examples of collision analysis during transportation
of powered roof support are given.

Presented system is designed to aid planning, organizational and training activities undertaken in
management of transportation safety in mines. It will be also possible to use software resources, developed
within the system as the didactic material as regards safe transportation process, which include hazards
to the employees working in the area of transportation operations.

Developed prototype of a system for testing the collision of underground transportation means was
positively assessed by employees of the Coal Company, JSC — industrial partner of KOMAG. This prototype
is continuously improved and adapted for commercial implementation in the selected coal mines.
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W pracy przedstawiono koncepdastosowania systeméw CAD w badaniach kolizyghorod-
kéw transportu podziemnego. Oki@no przyczyny podicia tematu oraz zidentyfikowano kzsowych
uytkownikéw. Zaprezentowano koncepsystemu do analiz kolizyjnoi transportowanyctadunkéw.
Pokazano przykdy analizy kolizyjnoci podczas transportu sekcji obudowy zmechanizowanej.

Przedstawiony system przeznaczony jest do wspomagania daianistycznych, organizacyjnych
i szkoleniowych podejmowanych w zadzaniu bezpieczetwem transportu w za&dach gérniczych.
Opracowane w ramach systemu zasoby programodaeémo’na réwnie* wykorzystailjako materiaa
dydaktyczny z zakresu bezpiecg&wa pracy w transporcie, uwzghiaj cy zagro®enia dla pracownikéw
pracuj cych w bezparedniej strefie prac transportowych.

Opracowany prototyp systemu do badania kolizyghaodkéw transportu podziemnego zo§ia-
zytywnie oceniony przez pracownikéw Kompanii gllowej S.A. — partnera przemsgsvego KOMAG-u.
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Prototyp ten jest w chwili obecnej gle udoskonalany oraz przygotowywany do komercyjnego vediia
w wybranych kopalniach vgla kamiennego.

S awa kluczowe:transport podziemny, analiza kolizyj CAD

1. Introduction

Mine transportation of materials in underground mine workings is realized by mine under-
ground railways (on the main transportation routes) as well as by suspended monorails or floor-
mounted railway (in a department transportation). Transportation is realized on tracks placed
on the floor of working (floor-mounted rail transportation) or on rails suspended to roadway
support (suspended rail transportation). Increasing dimensions of transported equipment and
materials can cause hazard to the personnel and force the designers of transportation systems to
make analyses of transportation routes as regards possibility of collision between transported
loads and roadway support components, equipment or other machines that can be the obstacles
or that can cause hazard during transportation. Collision free transportation of load depends on
proper designing of the track and proper selection of the transportation system. Research work
aiming at a development of tools aiding verification of designs of transportation systems in the
light of safety criterion is carried out at the KOMAG Institute of Mining Technology (MINTOS,
2007-2010; ITG KOMAG, 2010). Analyses of collision of large-size loads and long loads,
which are transported in roadways by mine underground railway, floor-mounted railways and
suspended monorails are significant part of the verification procedures. Collision analysis on
transportation routes is especially important in the case of designs of transportation system, in
which reduction of area of roadway cross-section in a result of impact of surrounding rock mass
should be considered.

At present analysis of transportation route as regards possibility of collision is realized in
AutoCAD programme by positioning of load in the selected points of route and visual assessment
of collision possibility. This task is especially difficult and labour-consuming with use of sus-
pended monorails, where load-carrying system is usually the transportation machine. Kinematics
of load-carrying system on a bend causes deflection of load trajectory from the axle of railway
route, what significantly extends the time required for collision analysis. Examples of collision
analyses in AutoCAD programme are presented in Fig. 1 (transportation by floor-mounted railway)
and in Fig. 2 (transportation by suspended monorail). Drawing documentation of transportation
system was obtained from Ziemowit Colliery (KWK ZIEMOWIT, 2010-2011).

Employees of Departments of Production Preparation in mines develop the designs of trans-
portation systems. At present most of drawing documentation of these designs is created with use
of AutoCAD programme, which is one of the Computer Aided Design software. Possibility of
writing own, author’s applications, running inside CAD system, which automate certain tasks or
make additional calculations, is one of advantages of these systems. These are so-called external
applications, which run inside the CAD system and which extend the possibilities of its use in
different branches of industry.

Collision analyses on transportation routes can be made with use of author’s software
developed at the KOMAG Institute of Mining Technology, which is written in VisualLISP
programming language (AUTODESK, 2010) and runs in AutoCAD programme environment.
Collision analyses are mainly made at transportation of large-size and long loads transported by































































