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Abstrakt: Prispevok predstavuje ukazku popisujucu metodiku objektivneho vyberu
ocelového lana pre urcity typ zariadenia, so zohladnenim velkého mnozstva faktorov a
kritérii, ktoré ovplyviiuju rozhodnutie pouzivatela. Metodika je aplikovanda na vyber
vhodného typu zeriavového ocelového lana podla vopred definovanych poziadaviek.
Clanok si nezaklada na tom, aby urcil redlny vypocet vyberu optimdlnej varianty lana, ale
jeho cielom je skor poukdzanie na jednu z moznych aplikacii metod multikriterialneho
rozhodovania, ktord by sa dala pouzit v redlnych situdciach. Cast' tidajov pouZitych pre
vypocet su redlne udaje, cast su empiricke, odhadnuté expertmi a cast su neoverené udaje
odhadnuté len kvoli ukdzke celého postupu vypoctu.

KPucové slova: vyber ocelového lana, stabilny lanovy Zeriav, multikriterialne hodnotenie,
Pomerovo-indexova metoda, kritéria hodnotenia.

Abstract: The article is an example describing the methodology of objective steel wire rope
selection for a certain type of equipment, considering the large number of factors and
criteria influencing the user’s decision. The methodology is used for the selection of a
suitable crane steel wire rope based on predefined requirements. It is not the goal of the
article to come up with the actual calculation of the optimum rope selection. The real goal
is to demonstrate the potential application of multi-criteria decision-making methods that
could be applied in real situations. The data used for this calculation are partially actual
and partially empirical, i.e. estimated by experts, and partially unverified and estimated
only for the purposes of the demonstration of the whole calculation procedure.

Key words: steel wire rope selection, stationary cable crane, multi-criteria evaluation, ratio
and index-based method, evaluation criteria.
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1 UvVOoD

Ocelové lana nachadzaji svoje
uplatnenie v rdéznych priemyselnych
odvetviach, akym je napr. banictvo,
stavebnictvo alebo doprava. Vyuzivaju sa
ako nosné, kotviace prvky, ale aj ako
nevyhnutnd sucast pri doprave ludi a
materidlu. Lanad patria do skupiny
vyrobkov, ktorych sortiment je vel'mi
Siroky. Pozname niekol’ko druhov lan, z
ktorych kazdy ma svoje Specidlne
vlastnosti, nielen ¢o sa tyka kvality drétu,
povrchovej Upravy, konstrukcie, ucelu a
miestu pouzitia, ale aj poziadaviek, ktoré
si  kladené v  ramci  Specidlnej
prevadzky.[1]

Vyber vhodného druhu lana a jeho
nasledné pouzitie zavisi od viacerych
faktorov. Pouzivatela zaujimaju najma
hodnoty mechanickych a fyzikdlnych
veli¢in, ako je nosnost’ ocelového lana, z

nej vyplyvajuca bezpecnost, taktiez
kon$trukcia lana a jeho pracovné
podmienky. DalSim velmi délezitym

kritériom je Zzivotnost ocelového lana
ovplyvilujuca nielen ekonomicku
efektivnost’ prevadzky strojov a zariadeni,
na ktorych ocelové lano pracuje, ale
taktiez viacero Cinitelov, akymi su
polomer ohybu lana (D/d), tlak lana na
lanovnicu, merné zatazenie lana a pod. Pre
samotného pouzivatela maju ale najvacsi

vyznam predovsetkym ekonomické
kritéria, ktoré st v mnohych pripadoch
limitujucim  Cinitelom  pri vybere

ocelového lana. V stcasnosti ma asi
najvacsiu vahu pri vybere samotnd cena,
zaruénd doba vyrobku a v neposlednom
rade zohrdva vel’ku rolu aj obchodné meno
spolo¢nosti. Z uvedenych skutocnosti je
zrejm¢, ze vybrat' si skutoCne dobré a
kvalitné lano podla vopred definovanych
poziadaviek uzivatela nemusi byt vzdy
jednoduchou zalezitostou. Preto je nutné
vS§imat’ si vel'ké mnozZstvo faktorov, ktoré
ho ovplyvitlyju. V Ziadnom pripade
nemozno pri vybere aplikovat’
monokriteridlne hodnotenie, t.j. na zaklade
iba jedného z moznych kritérii. Je preto
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1 INTRODUCTION

Steel wire ropes can be used in
various industrial branches such as mining,
building or transportation. They are used as
carrying and  anchoring  elements.
Moreover, they are also applied as an
inevitable part of passenger and material
transportation. Ropes are included in the
group of products, the range of which is
very wide. We know several types of
ropes, each of which has its special
properties in terms of wire quality, surface
treatment, structure, the purpose and place
of application. It is also important to
consider the rope requirements related to
special operation. [1]

The selection of an appropriate rope
type and its subsequent application depend
on several factors. The users are mainly
interested in the values of mechanical and
physical quantities such as the bearing
capacity of steel wire rope and from it
resulting safety. The wuser is further
interested in rope structure and its working
conditions. Another very important
criterion is the life of steel wire rope
influencing not only the economic
efficiency of machinery and equipment
operation, for which the steel wire rope is
applied, but also several factors such as
rope bend radius (D/d), rope load on a
sheave, the specific load of rope etc. The
most important for the user, however, are
economic criteria, which are, in many
cases, the limiting factors related to steel
wire rope selection. Currently, the biggest
weight is given to the price and product
warranty period when selecting a rope. The
business name of the company is also of
great importance. From the above stated
facts it is apparent that the selection of
really good and high-quality wire rope, in
accordance with the predefined
requirements of the user, is not always an
easy thing to do. It is therefore necessary to
take into consideration a large number of
factors influencing such wire rope. Under
no circumstances can the single-criterion
evaluation, i.e. the evaluation based on one
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nevyhnutné davat velky doraz prave na
ich vyber. Ako pomdcku pri rozhodovani
je mozné pouzit niektord z ponukanych
metdd hodnotenia, ktoré si vel'mi Casto a s
obl'ubou vyuzivané v oblastiach, akymi su
napr. logistika. V logistike sa v podobnych
pripadoch, ked’ subjekt zavisi od viacerych
kritérii, najCastejSie vyuzivaji metoddy
multikriteridlneho hodnotenia. Z
teoretického hl'adiska je teda mozné aj v
pripade vyberu vhodného typu ocelového
lana pouzit’ pre kvalitné rozhodnutie prave
niektora z tychto metéd. Pri rieSeni
praktickych problémov sa najCastejSie
vyuzivaju tieto metddy multikriteridlneho
rozhodovania: metéda Pomerovo —
indexova, metoda AHP - Analyza
Hierarchickych Procesov, metdda vazenej
sumy, metdda zndsobenia oceneni, metoda
kvadratického grafu a pod. [1], [5]

Multikriteridlne  rozhodovanie ma
prvky kvantitativnych, ale aj kvalitativnych
metdd. Smeruje k celkovému ohodnoteniu
stavu a porovnaniu viacerych variantov.
Metddy sa vyuzivaji v situdciach, kedy
analyzovany problém zavisi od rdéznych
faktorov. Pri multikriteridlnom hodnoteni
dochadza k vytipovaniu kritérii (faktorov)
F1, F2, ... Fn, ktoré ovplyviiuji rieSenie
daného problému, tie sa modifikuju —
zhodnotia a priradia sa im vahy podla
dolezitosti a vplyvu na rieSenie. Kritéria
modzu byt na rovnakej urovni dolezitosti
alebo mo6zu byt hierarchicky clenené. Pri
jednouroviiovej  Strukture  kritérii  sa
vyuziva Pomerovo-Indexova metoda, pri
hierarchickom ¢leneni metéda AHP.
Obidve metody vyuzivaji expertny pristup,
tj. skupinu  odbornikov, vybranych
pracovnikov - expertov, ¢im sa vysledky
metddy objektivizuju. [4]
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criterion out of all possible criteria, be
applied. It is therefore inevitable to put the
accent on criteria selection. In the process
of decision making it can be helpful to use
some of the offered evaluation methods,
which are very often used and preferred in
the fields such as logistics. In the cases
when the subject depends on several
criteria, the methods of multi-criteria
evaluation are most frequently applied in
logistics. From the theoretical point of
view it is also possible to use some of the
above methods when making the right
decisions about an appropriate type of steel
wire rope. As regards practical issues to
solve, the most commonly used are the
following methods of multi-criteria
decision making: ratio and index-based
method, the method of hierarchical process
analysis, weighted sum method, the
method of score multiplication, the method
of quadratic graphs etc. [1], [5]

Multi-criteria decision-making
contains the elements of quantitative and
qualitative methods. It heads for the total
evaluation of the state and for the
comparison of several alternatives. These
methods are used in situations, in which
the analysed issue depends on various
factors. In the process of multi-criteria
evaluation, criteria (factors) F1, F2,..Fn
influencing the solution of the given issue
are modified, i.e. they are evaluated and
have weights assigned based on their
significance and based on their influence
on the solution. The criteria can be at the
same level of significance or can be
arranged in a hierarchic order. As regards
the single-level structure of criteria the
ratio and index-based method is applied
and in the case of hierarchical arrangement
the method of hierarchical process analysis
is applied. Both methods use expert
approach, i.e. a group of experts, selected
workers - experts in order to objectify the
results of the method given. [4]
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2  VOIBA METODY HODNOTENIA

Volba metody multikriteridlneho
hodnotenia je vel'mi ddlezitym krokom pri
rieSeni rozhodovacieho problému. Jednou z
najvhodnejsich metod pre vyber vhodného
typu ocelového lana je Pomerovo-
Indexovd metoda, ktord sa vyuziva
predovsetkym v  pripadoch, ked je
potrebné  vSetky  faktory,  kritéria
koncentrovat do jedného rozhodnutia.
Zakladnymi charakteristickymi  znakmi,
ktoré prispeli k vyberu tejto metdédy boli
predovSetkym - rdzny charakter kritérii z
hladiska kvantifikacie, nahodnosti,
skutoCnost’, ze kritéria moézu pochadzat’ z
réznych oblasti, maju rdéznu dodlezitost’ k
cielu analyzy a m6zu medzi nimi existovat’
interakcie.

Algoritmus metddy je nasledovny: [3]

a) Definovanie kritérii (faktorov) pre
hodnotenie F1 ... Fn.

b) Hodnotenie doélezitosti Kkritérii —
priradenie védh wi. Vyber kritérii,
ako aj definovanie véh sa prevadza
expertnym sposobom. Vahy w;
vyjadruju dolezitost’ kritéria, ako aj
pomer dolezitosti medzi kritériami.
Z praktického hl'adiska je
doporucené, aby suma véh bola
rovna 1.

V  pripade ak  to  neplati,
normalizujeme kritéria podl'a vzorca:
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2 EVALUATION METHOD
SELECTION
The selection of a multi-criteria

evaluation method is a crucial step in the
process of the decision problem solving.
One of the most suitable methods for the
selection of the appropriate rope type is the
ratio and index-based method used
especially in the cases when it is necessary
to consider all factors/criteria for one
decision. The basic characteristic features
contributing to the selection of this method
were mainly the following; the diverse
character of criteria in terms of their
quantification, and accidental nature; the
fact that the criteria can be from various
fields, can be of different significance for
the analysis goal and can show potential
interactions between them.

The algorithm of the method is as
follows: [3]

a) The definition of criteria (factors)
for evaluation purposes F1 ... Fn.

b) The evaluation of  criteria
significance — the assignment of
weights wi. The selection of criteria
and the definition of weights are
carried out through the expert
approach. The weights w; express
the significance of a criterion and
the ratio of significance between
criteria. From the practical point of
view it 1s recommenced that the
sum of weighs equals 1.

(D)

If this is not the case the criteria are

standardized in accordance with the
following formula:
i=1,2,..n, 2)
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c) UrCenie variant rieSenia V;.
Jednotlivé  varianty  hodnotime
pomocou vybranych kritérii (HV; —
hodnotenie variantu V;), pre kazdy
variant  ohodnotime  jednotlivé
kritéria (faktory) Fi — (HF; -
hodnotenie faktora Fj).

Hodnotenie variantu:
>

HV.

J

Rozhodovaci problém je definovany
maximalizacne, t.j. ¢im vacSie ohodnotenie
kritéria, tym lepSie ato isté plati aj
o vahach. RieSenim je:

V,(optim) = max(HV)

3 APLIKACIA POMEROVO -
INDEXOVEJ METODY
V pripade aplikacie metod

multikriteridlneho rozhodovania pre vyber
vhodného typu ocelového lana je v prvom
kroku nutné Specifikovat  konkrétne
poziadavky  pouzivatela. = Poziadavka
definovanad pouzivatelom je nasledovna:
vyber ocelového lana pre stabilny lanovy
zeriav s nosnostou bremena 5 ton.

3.1 Kritéria hodnotenia

Pre takto definované poziadavky boli
expertnym spdsob na zéklade Studii
a konzultacii  vytipované  nasledovné
kritéria hodnotenia:

e menovity priemer lana,
menovita nosnost’ lana,
bezpecnost’ lana,
pomer medzi priemerom lanovnice
a priemerom lana,
merné (Specifické) zat'azenie lana,
menovita pevnost’ drotov,
podmienky prace lana v prostredi,
opotrebenie drazok na kladkach
kladkostroja,
e konstrukcia lana,

n
= ZHE‘/ W,
i=1
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The determination of V; alternatives of
solution. Individual alternatives are
evaluated by the selected criteria (HV;
— the evaluation of V; alternative), for
each alternative individual criteria
(factors) F; — (HF}; — the evaluation of
Fjj factor) are evaluated.

The evaluation of an alternative:

€)

The analysis is defined through
maximum values, i.e. the bigger the value
of a criterion the better. The same applies
to weights. Analysis solution:

“4)

3 THE APPLICATION OF THE
RATIO AND INDEX - BASED
METHOD

When it comes to the application of
the methods of multi-criteria decision-
making related to appropriate steel wire
rope selection, it is, first of all, necessary to
specify  user’s  requirements.  The
requirement defined by the user is as
follows: the selection of steel wire rope for
a stationary cable crane with the load-
bearing capacity of 5 tons.

3.1 Evaluation criteria
Based on studies and consultations,
the following evaluation criteria were
picked through expert approach:
e the rated diameter of wire rope;
e the rated load-bearing capacity of
wire rope,
e the safety of wire rope,
e sheave diameter/wire rope diameter
ratio,
e the specific load of wire rope,
e the rated strength of wires,
e the working conditions of rope in
its environment,
e the wear of sheave grooves,
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e cenalanazal kg,
e zarucna doba,
e obchodné meno spoloc¢nosti.

Uvedené kritéria mozno rozdelit do
troch skupin:
a) zakladné technické parametre lana,
b) technicko-prevadzkové podmienky
prace lana,
c) ekonomické kritéria.

Hodnoty  zékladnych technickych
parametrov lan su ziskané z prislusnej
normy ocelového lana [2]. Takmer vSetky
technicko-prevadzkové podmienky prace
lana st odvodené z teoretickych vypoctov
danych parametrov. Ekonomické kritéria
spolu s podmienkami  prace  lana,
opotrebenim drazok a konstrukciou lana st
udaje empirické, odhadnuté expertmi na
zaklade dlhoro¢nych skusenosti. Hodnoty
jednotlivych kritérii stt uvedené v Tab. 1.

3.2 Hodnotenie dolezitosti kritérii
Definovanie véh jednotlivych kritérii
bolo realizované expertnym sposobom.

Osloveni odbornici pochéadzali z troch
réznych oblasti. Jeden zexpertov bol
teoretik, druhy prevadzkovatel, Ccize

praktik a posledny, ktory sa podielal na
odhade véh a definovani kritérii pochédzal
z ekonomickej oblasti. Kazdy z nich urcil
vahy jednotlivych kritérii, ktoré su
uvedené v Tab. 1. Vzhladom na to, ze
suma vah kritérii nebola rovné jednej, bolo
realizované normovanie vah podla vztahu
(2). Nasledne vznikli  prepocitané,
normované vahy, ktorych priemerné
hodnoty  predstavuju  vysledné vahy
nasobené¢  hodnoteniami  jednotlivych
kritérii pre prislusnt variantu podla
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wire rope structure,

price per 1 kg of wire rope,
warranty period,

company business name.

The stated criteria can be divided into
three groups:
a) the basic technical parameters of
wire rope;
b) the technical and
conditions of wire rope;
C) economic criteria.

operational

The values of the basic technical
parameters of wire ropes are gained from
the relevant steel wire rope standard [2].
Almost all technical and operational
conditions of rope are derived from
theoretical calculations of the given
parameters. Economic criteria, wire rope
working conditions, groove wear and wire
rope structure are classified as empirical
data estimated by experts on the basis of
long-term experience. The values of
individual criteria are stated in table No. 1.
3.2 The evaluation of criteria

significance

The weights of individual criteria are
defined through the expert approach.
Experts asked to cooperate came from
three different areas. One of the experts
was a theoretician, the second was an
operator, i.e. a practitioner and the third
person participating in the weight
estimation and criteria definition process
came from the economic field. Each of
them defined the weights of individual
criteria stated in table No. 1. Since the sum
of criteria weights did not equal one,
standardization took place in accordance
with formula No. (2). This resulted in the
calculation of standardized weights, the
average values of which are the final

weights multiplied by the scores of
individual criteria for the relevant
alternative in accordance  with the
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vztahu: HE;w, , kde i=1,2,..,n, j=1..m, kde following  relation: HE;w, ,  where
n je pocet kritérii a m je pocet variant. i=1,2,...,n, j=l.m, n is the number of
criteria  and m is the number of
alternatives.
Tab. 1 Vahy kriterii
Na . Vahy kritérii definované expertmi Hodnoty normovanych vah Vysledna
azov kritéria .
Expert 1 | Expert 2 | Expert 3 |Expert 1|Expert 2| Expert 3| hodnota vah
F1 | Menavity priemer lana [mm] 01 005 0,14 0,059 o031 0,086 00sg
F2 | Menovitd nosnost lana [kN] 1N 01 oos 0,059 0063 0,029 0,0s0
F3 | Bezpetnost' 0,15 0z 025 0,088 0125 0143 0119
F4 | Meré zataZenie ocelovéha lana [MPa] 0,2 02 01 0,118 0,125 0,057 0,100
F5 | Porner priemery lanovnice k priermery lana 025 0.2 005 0,147 0125 0,029 0,100
F6 | Menovitd pevnost dritov [MPa] 01 0,15 0,2 0,059 0,094 0,114 0,089
F7 |Cenazalky[g 0,15 01 02 0,088 0063 0,114 0oss
F& | Zaruéna doba [mesiac] 0,15 01 02 0,088 0063 0114 0poes
F9 | Podmienky prace lana v prostredi 01 01 015 0,059 0063 0,086 0,069
F10 | Opotrebenie dradZok na kladkach kladkostraja 0,2 01 01 0,118 0063 0,057 0,079
F11 | Kongtrukcia lana 01 0z 015 0,059 0125 0,086 00a0
F12 | Obchodné meno spolodnosti 01 01 0,15 0059 0083 0,086 0,063
Suma vah 1,000 1,000 1,000 1,000
Tab. 1 Criteria weights
Criteria weights defined by The values of standardized _
Criterion name experts weights The final
Expert_1 | Expert_2 | Expert_3 | Expert_1| Expert_2| Expert_3| Vel value
F1 | The rated diameater of wire rapefmm] 0,1 0,04 014 0,054 0,031 0,086 0054
F2 | The rated load-bearing capacity of wire rope [kh)] a1 0,1 0,05 0,054 0,063 0,025 00480
F3 | Safety 015 02 0,24 0,028 0125 0,143 0114
F4 | The specific load of steel wire rope [MPa] 0z 0z [IN 0118 0125 0,047 o100
F35 | Sheave diameteriwire rope diameter ratio 0,25 02 0,05 0,147 0125 0,029 0,100
F6 | The rated strength of wires [MP 3] 0,1 014 0z 0,054 0,094 0114 [IRIEE]
F7 |Price per1 ko [§ 0,15 0,1 0,2 0085 | 0063 | 0114 0,088
F8 |'Warranty period [month] 015 0,1 02 0,028 0,063 0114 ooaa
F9 | Thewarking conditions of wire rope in its enviranment 0,1 0,1 014 0,054 0,063 0,086 0,069
F10 | Thewear of sheave grooves 0z 0,1 0,1 0118 0,063 0,087 0079
F11 | Wire rope structure 01 02 014 0,054 0125 0,086 0,090
F12 | Company business name a1 0,1 014 0,054 0,063 0,086 0,069
The sum of weights 1,000 1,000 1,000 1,000
3.3 Urcenie variant rieSenia 3.3 The specification of solution
alternatives

Pri vybere vhodnych variant rieSenia
bolo potrebné zohl'adnit’ o aky typ lana ide
z hl'adiska sposobu pouzitia. V danom
pripade sa jednalo o nepohyblivé zeriavové
lano, u ktorého sa najcastejSie pouzivaju
klasické konstrukcie. Vobec sa
nepouzivaji subezné konStrukcie typu
Warrington. Z pontkanych moznosti boli
vybrané tri varianty, ktorych popis je
zobrazeny na Obr. 1.
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When selecting appropriate solution
alternatives it was necessary to take into
consideration the wire rope type in terms
of the method of its application. In this
case, the wire rope in question was
stationary crane wire rope mostly used
with the traditional structures. Parallel
structures of Warrington type are never
applied. From the offered possibilities
three alternatives were selected, the
description of which forms a part of Fig. 1.
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1. Variant: Ocelavé lane
Sest' pramenné — STANDARD
Podla STH 02 4324
Podet drdtow: 6x37=222 dritov
Eondtrukcia: &x(1+H6+12+18)+w

2. Variant: Ocelave lano
Sest'pramenné — SEAL
Podla STH 02 4340
Potet dritow: 6x19=114 dritov
Eondtrukcia: 6x(1+9+%+v

3. Variant: Ocelavé lane
osemprmenné — SEAL
Podla DINM 3062
Docet drdtov: 8x19=108 dritov
Eongtrukcia: 8x(1+%+9+v

Obr. 1 Popis variantov rieseni
Fig. 1 The description of solution alternatives

3.4 Urcenie variantov rieSenia

Hodnotenie jednotlivych variantov
rieSeni  popisuje  Tab. 2. Celkové
ohodnotenie variantov predstavuje sumu
vSetkych  suc¢inov  kazdého  variantu.
Riesena uloha bola definovana
maximalizacne,  teda  najvhodnejSim
rieSenim vol'by ocelového lana je variant
¢islo 2, kde sucet vsSetkych celkovych
ohodnoteni je maximalny. Ked'Zze niektoré
udaje v tabulkdch pre hodnotenie kritérii
mali len informativny charakter, tak aj
vysledok rieSenia vol'by ocelového lana je
len teoreticky, s cielom priblizit' a popisat’
cely postup metodiky multikriteridlneho
rozhodovania.

Tab. 2 Tabulka hodnotenia

3.4 Evaluation and its results

The evaluation of individual solution
alternatives is described in Table 2.. The
total alternative evaluation is the sum of all
alternative products. The task to solve was
defined through maximum values, i.e. the
most suitable solution of steel wire rope
selection was alternative No. 2 with the
biggest sum of all the total scores. Since
some of the data contained in tables for
criteria evaluation purposes are of
informative character only, the result of
steel wire rope selection is just theoretical
and its goal is to demonstrate and describe
the whole methodological procedure of
multi-criteria decision-making.

Nazov kritéria \{ﬁh-‘.‘ Variant 1 Variant 2 Variant 3
kritéria HF;; Hifp.w; HF;: Hfz.w; HF;; Hf.z.w;
F1 |Menavity priemer lana [mm] 009 1,055 16 0933 18 1,085
F2 |Menovitd nosnost lana [kN] 00s0 175 2 8,754 176 5 814 174 8 594
F3 |Bezpeénost 0118 35 0415 35 0415 35 0,415
F4 |Memé zataZenie ocelového lana [MPa] 0,100 438 5B 43525 48203 | 49,169 442 57 44 225
F5 |Pomer priemeru lanovnice k priemerud lana 0,100 2222 2247 2222 2247 2222 2202
F6 |Menovita pevnost dritov [MPa] 0oea 1570 139 55R 1770 167 447 1570 139 5B
FT |Cenaza ko[ 0,058 5,15 0,455 4 B 0,406 ah5 0,493
F8 |Zaruéna doba [mesiac) 0oes 0&30 =] 0,795 12 1,060
F9 |Podmienky prace lana v prostredi 009 3B 02438 26 0,179 41 0,283
F10 | Opotrebenie draZzok na kladkach kladkostroja 0,079 73 0577 E,1 0482 .7 0,530
F11 | KonStrukcia lana 0050 0,355 53 0539 a 0719
F12 | Obchodné rmeno spoloénosti 0,058 0414 4 0276 3 0,207
Celkové hodnotenie variantov 196 617 221 B92 199571
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Tab. 2 Evaluation table

o Criterion Alternative 1 Alternative 2 Alternative 3
Criterion name weight HF, HEW BF, HIoW, HF, HW,
F1 | The rated diameter ofwire rope [mm] 0,059 18 1,085 16 0938 18 1,085
F2 | The rated load-bearing capacity of wire rape [kN] 0,0a0 1752 87454 1765 8818 174 8,694
F3 | Safety 0114 3.5 0,414 3.5 0415 35 0,415
F4 | The specific load of steel wire rape [MPa] 0,100 439 56 43925 482,03 49,169 44257 44222
F5 | Sheave diameterfwire rape diameter ratio 0100 2222 2237 22,22 222 2222 2,227
F6 | The rated strength of wires [MP 3] 0,0eg 1570 139,656 1770 157 447 1470 139,656
F7 |Price perl ko€ 0,083 5,14 0,455 4.6 0,406 5,65 0,499
F8 |Warranty period [month] 0.0as 3} 0530 9 0,795 12 1,060
F9 | The working conditions of wire rope in its environment 0,069 36 0,248 2,6 0178 4.1 0,283
F10 | The ware of sheave grooves 0,079 73 0577 6,1 0,482 6,7 0,530
F11 |Wire rope structure 0,090 4 0,359 5} 0,539 8 0,719
F12 | Company business name 0,069 3} 0414 4 0,276 3 0,207
Total alternative valie 198,617 221,692 189,671
4 ZAVER 4 CONCLUSION
Prispevok poukazuje na moznosti This paper shows the possibilities of
objektivizacie rozhodovacich procesov. the objectification of decision-making
V uvedenom pripade sa jednda o vyber processes. In the stated example the goal is
vhodného typu ocelového lana pre dané to select an appropriate type of steel wire
zariadenie a zadané podmienky rope for the given equipment and for the
pouzivatela. Metdoda multikriteridlneho conditions predefined by the user. The
rozhodovania aplikovana v tomto ¢lanku je method of multi-criteria decision-making
kvalitativno-kvantitativnou metdodou, applied herein is a quantitative and
ktorej silnd stranka je multikriteridlny qualitative method, the strength of which
pohl'ad na rozhodovaci problém a zvySenie lies in its multi-criteria view of the
objektivnosti rozhodnutia. Jej slabou decision problem and in the increased
strankou je vSak, podobne ako u vSetkych objectivity of the decision. Just like for all
kvalitativnych metod, subjektivne the qualitative methods, its weakness lies
hodnotenie expertov. V kazdom pripade je in subjective expert evaluation. On all
ale tento postup objektivnejsi, ako samotné accounts, this procedure is more objective
subjektivne rozhodnutie jednotlivca. DalSie than the subjective decision of an
moznosti posudenia rieSeni individual. Other possibilities of solution
multikriteridlneho hodnotenia multi-criteria evaluation not including the
s vynechanim expertného pristupu su expert approach are analytical calculations
prostrednictvom analytickych  vypoctov e.g. the evaluation of selection through the
napr. hodnotenie vyberu na zaklade calculation of surface/volume of an N-
vypoctu plochy/objemu N - rozmerné¢ho dimensional area or through the application
priestoru alebo aplikaciou pavucich of cot-web diagrams.

diagramov.

Prispevok vznikol ako sucast rieSenia grantovych projektov VEGA ¢. 1/0864/10 Navrh
modelu integrovaného dopravného systéemu nerastnych surovin riadeného informacnym
systemom s implementdciou zelenej logistiky, VEGA ¢.  1/0095/10 - Vyskum podmienok
ovplhviujucich  degradaciu  a znizovanie Zivotnosti konStrukcnych casti  hadicovych
dopravnikov s vyuzitim progresivnych matematickych a simulacnych metod pre zvysenie ich
spolahlivosti a APVV projektu ¢. SK-SRB-0034-09 Navrh logistického modelu tazobného
podniku s aplikaciou principov dopravnej a reverznej logistiky.
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