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ABSTRACT

This paper presents the selsction of the optimal drainage
system problem in the form of the data system whereby all
parameters are intergrated for the selection of the drai-
nago method and for possidle drainage methods for the
particular type of pit. Selection of the optinal drainage
system out of all possible solutions is done by the method
ofsorting out and elimination, An algorythm for the
selection of the optimal method of drainage is shown
together with the methodology of starting parameters regi-
stration. wheredy an electronic data processing may be
applied, and the total synchronigation of all operations

t fullow an optimal drainsgé system is achieved,

1. Introduotion

When selecting the optima) method of surface pit drainage,
where an application of numerous drainage systems is
envisazed, we come &cross the complex problems of technical,
technological and organisational nature. To make the right
decisions and the bdest solutions it is asdvisable to consider
2ll z3pects of the probdlom, to make a selection of relevant
and non-relevant components and assess msny various facts
that act in different ways, quality snd quantity wise, upon
totzl effects of drainage., Tho selection of the optimal
solution can only be done after the complete consideration
of all possible solutiona. A detailed furnishing of all
necessary uata which are common to all solutious, or are
specific to particular solutionz, must be carrjed cut.

Such an approach requires procersing of many data, but
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the intreduction of compnters and automatic data systems
have widenad a number of posaibilities of analyais and
solections of many variabdbles,

Mathematical modelling, method of optimisations and
inforrational systems are ind3iz-ensadle for ridterinz of
the problems of the drainage optimisation. Thise paper
furnisrhes basic considerationa in connection with atarting
elements at the drainage optimisation and precents <re
method of sortinz out and oelimination that can easily be
applicd to the protection from surface water. Informa-
tional system is presented as a course of forming and as

a segquence of some operations with the selection of
correct and logic coding.

Starting elements, needed for the selection of the optimal
metbod of draineage, contain: typical data, limiting data
~and criterion of optimisation. ‘

Typical data present all elements that typifies location
in the context of drainage and hydrogeolozical complexity
of the location, as well as the eloments which are typical
for the epplicable method of drainage.

Limiting data are meant to be those types of starting ele-
monts that limit the possibility of application of particular
drainaze methods (for example, watertight screens at the
course ©Of indefinite depth containing water etc.) so that
they can be added to the group of the limiting conditions,

Selection of the optimal method of drainage is not possidle
without the oriteria of optimisation, that can vary subject
to the component, which ono would point out into the fore-
ground (for exanmple, mininmum duration needed for dbuilding
the drainage structures, minimum furds invested in the drai-
nage equipuent, maximum protection from psurface and
subsurface waters etc.)., Experience has shown that, when
selecting the choise of optimisation, ome should opt out
for the minimum coets for the drainage requirements in re-
lation. to total costs per production unit.

2. SELECTION OF THE OPTIMAL METHOD OF DRAINAGE

Selection of the optimal drainage system out of all possibdle
solutions and out of the optimal group of wvariables, which
are derived by way of modelling, can be achieved by the
method of ssrting out and elimination which had been worked
out by U, Vasilewski. According to this method, all variables
of drainage are cailod general sum of variables, The general
sum of variables consists of at least two groups of variables
whereby under a vaeriable one should consider at leasti two
variatles with the same or similar charactoristics. Maiimum
numbor of drainage variables determines the quantitative
degree of the general sum of variables,
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Ono cheuld, by way of "algorythm of aelection of optimal
drainane method, cdopt such a mothodology of registration

of starting parameters (limiting and typical data, analysis
of costly ete.,) which enables forming of unique informational
sycstem as well as the possibility of electronic data
procosasing, That is why the classical computar methods are
not applicable for there is a great deal of information which
&y acquired by the principle of sorting cutand elimination.

If R denotes the general sum of variables Pi’ where

i=1,2, ,0e.,n , then in each varjadle of Pi we are able
to describe a definits number of data (Ci. 0(, k). o denotes
the number of data, therefore ol = 1,2, ,.,.. i, and the number
of exprassion K in each characteristical data is the same,

"~ therefore the expression K can be marked as Si’ because

K= 1’2' svee Si. : . }

Forexample, for the two characteristical deta of each drainage
variable, we- can set the following:

) {Nivk} = CP({ciooc’o k}

{Bi.ks = q)({ civd'n k}
wheyre lP and "P are directly depending on the adopted opti-
misation criterion. It can be adopted. that the above are
the linear combinations of the respective characteristic
data, forexample, if it ie determined that, as the optimi- -
sation critericn (function of the objectiv) those are to be the

ninjimum investment costs, the aforesaid equasion shall look
like this: '

Hio X2 0y x + 0% 2x = O3,k

Bk = Cf 4.k

wheres;

01.1.k -~ total investment costs, ,

c,_.z'k - costs of the drainage structure

01'3'k - depreciation of the drainage equipment
Cy,4,k — So8ts of labour and materials used on

the drainage works

Important factor at each drainage variable {s the timo needed
foxr tuilding of the drainage atructure, which can be
denoted as m ., The year symbol, in the period of bdbuilding
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the drainaze structure m, vhere the first sizns of characteri-
rtical paraneters Pj of the drcinaze varigsble can be felt,
could by narked as 7 r and a8 the year, vhen the realisation
of tha purticular draiﬂage variable 1is started. In that way,
the number of year J, where the sign of characteristic  data
k 1o felt, is worked out by cquasion J =xr, - 1 + k. '
heriving out of this, we are coming to the nﬁmber of caracte-
ristio data which determines the year: .

K-J-ri-rl

For the drainage varisblie P which is not envisaged for the
roalisation ry is 0, wher&aa at other variables r, has
the values 1, 2, ... D, Using the main charactofiatic
data we work out following values for every drainage

variable Piz

N, = 1 R, (1« d)l;k
1" 2 1,X
K=t

84

ZE l1-k
K=l

wherae:

Ni -~ total inveatment monies,
Bi - cost of the drainage structiure
4 - discount rate '

Symbol fiis usually called the characteristic coefficient
for the drainage wvariadle Pi’

The way we worked out f » Which {8 marked as the characteri-
#tic coefficient, we ﬁatermine aleso the limiting coefficient
by use of limiting data.

The limiting data can be expressed thus:
{Sy,lg H Y= 1.2’ ees {y 1 - 1’2| vee Py
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Evory forrula of limiting data presents_also the sum of limiting
data which are marked as y , oo we can sot 1t as follows:

v
5y, " E s y1 = F
Xul '

The above forms the limiting parameter P. It is understood
that the solution of the function F will directly depend on
the degree of limitation g, 8o we arrive at:

P=P(q)
or:
? (q)
Y=

F (1)

In this way we have determined the limitation coefficient,

By vse of the charscteristic coefficient Ff, and the limi-
ting coefficient W we arrive at the auxilliar§ group of
variahles out of the general sum of variables, By use of

the optimisation of auxilljary variadbles, via the optimisation
eritoria (function cf the objective), we arrive at the

optinal group of drainage variables, If the optimisation
criterion is expressed as:

K3 .'Ef—' Kise

where §{ = 1,2, ...n, denotes the muxilliary drainage variable,
and j denotes the nunder of years working on realisation of
the drainage structure, and - where k denotes the numbdber of
tyrical data, which determines the year J Dby the fixed
l1imiting data. It is possible that the partial costs of each
variadle can be added to the formula abové which at the discoun
rate . d has the following value:

- 1-3
I’ :%: ‘13 (1 + 4)

It can be concluded that the optimal drainage variable is
the one that has the minimal function xj.
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The entire problem of seloction of the optimal drainage
eystom can he prescnted in the form of the informational
syatenm oet out in Fig. 6.1. In the informational systen
thore nre four distinct rones: data proparation zone, data
processing zone, utilization programme gzone and extreme
results zone. In the data preparation zone a processing of
base for the selection of the drainagoe method is formed )
for drainage of the surface pits. The base for the selection
of the drainage method requires the utmost knowledge in
detail of the pit's geological consistensg as well as its
hydrogeological and geomechanical characteristics, Within
the part of informations that process the drainage methods,
it i» dealt with the drainage equipment and structure within
the framework of the particular drainage methods and with
the number of labour structure and with the cost of each
drainage method inm process. The system elements within the
data processing zone are directly depending upon the regi-
stration elements system form the data preparation zone.
Those are sums of information which sre, after having been
coded and processed, directly fed inte ths utilization
programme zone. The system elements within the data pro-
cossing zone take in informations from the preparation gone
and enadble their translation into the respective machine
language. This languago defines the group of binar ezpressed
instructions for the respective computer.

The utilization programme gone is the most important zone of
the irformatiocnal system. Within that zone modelling of the
yroposed drainageo variables is being dune, optimisatiion
criteria are being defined as well as typical and limiting
data, and the selection of the optimal drainage system is
carried out. Elements of the final results gone are dafined
by the elements out of preceding zones and are directly de
depending upon the adopted optimisation criterion. The draina
The drainage syructure and equipment are usually determined
within this zone. It is within this gone that the following
ie determined: the drajinage structure and equipmemt, &conomic
effects of drainage as well as the numbsr and structure of
labour that is employed in the realisation of the adopted
drainage system. ,

One can draw 2 general conclusion that a complete synchroni-
sation of all operations that monitor the selection of the
optiral drainage system is achieved by the use of thse
informational systen.

This system at the same time achieves a complete survey of
8l1l) elements, which directly or indirectly, have bearing on
making a definite selection of the drainege atructure and
squipment, which, with respective organisational structure,
yields maximal economic effects expressed through the minimal
drainage costs,
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Pig. 6.1. Goneral layout of the informational syatem for

the seleation of the optimal drainage method 25T
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