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fnis r~per presents the aelActio~ o! thA optl~~l •rai~~e• 
system problem in the form or the dat• system •h•reby all 
parameters are intergrated tor the selection o! the drai­
nace method and tor poaaible drainage methods tor the 
particular type of pit. Selection of the optical drainage 
system out of all poaaible solutions ie done by the method 
ofaorting ·out and elimlnat.ion. An algorythlll for the 
selection of the optimal method of drainage ia shown 
together with the methodolon of starting parameters reci­
stration: whereby an electronic data pt"oceesing may be 
~!lied, aad the total synchronization ot all operations 

t ft.llow a opti.llal dratnag• aystn is achieved. 

1. Illtro4uot1on 

Whea aeleotinc the optimal method of surface pit drainage, 
where an •~plication of numerous drainage systems ia 
enviaat;ed, we COlle Reroas the comrlex pt"oblem8 of technical, 
technolosio&l and organisational nature. ro ~ake the right 
clecieiona aJid the beat aolutf.on3 it ia adTisable to consider 
all &s1ects of the problem, to m~e a selecti~n of relevant 
and non-relevant coaponents and assess many various facta 
that act in different waya, quality aad quant1t7 wise, upon 
total effects ot draina~e. Tho selection of the optimal 
solution can only be done after ~1e complete cona1daration 
ot all poaaible solutions. A dotailed furn1ehine ot all 
aeceesary Gata •hich are coll!llon to all aolutioue, or are 
11~c1t1c to particular IIOlutione:, 1111at 'be carrJ. ed out. 
Such aD approach requirea procoPaing of many data, but 
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the intr«:'duction of CCMT"uters and automatic data ey11t~ms 
h'lve r:idllnod a uurJber o! rooaibilitiea of analysis and 
selections of many variables. 

Mathematical modelling, method of opUmioations and 
1nforl:'ational ayst.cMs are 1ndl-:~eneabla !or r.:1.oterin~ of 
the problems of the drainaee optimisation. This raper 
furnishea basic eoneiderations in connection with ~tartin~ 
elemtonts at the drainage optimisation and pr~oents ·~:t:.e 
method of sortin.; out and elimination that can easily be 
applied to the protection !rom aurface water. Info::ma­
tional system is presented as a course of forming and as 
a sequence of some operations with the selection of 
correct and logic coding. 

Starting elements, needed for the selection of the optimal 
method of drainage, contain: typical data, limiting data 
and criterion of optimisation. 

Typical data present all elements that typUies location 
in the context of drainage and hydroceolozical complexity 
nf the location, as w.ell as the eloments which are t:ypical 

, !or the applicable method of drainage. 

Limiting data are meant to be those types of starting ele­
ments that 11111 t tht possHili ty of application of particular 
drainabe methode (for example, waterti~nt screens at the 
cour8e or indefinite· depth containing water e~c.) ·~ th~t 
they can be added to the group of the limiting conditions. 

Selection of the optiaal •ethod ot drain&«• is not poaeible 
without the oriteria ot optimisation, that can vary sub3ect 
to the component, which ono ~ould point out into the fore­
ground (!or exanple, minioum duration needed for building 
the drainage structures, minimum furda invested in the drai­
nage equipgent, maximum protoction !rom eurtace and 
subsurface waters etc.). Ex~erience.has ahovn that, when 
selecting the choise of optimiaation, one should opt out 
tor tho minimum coeta for the drainage requirem•nta 1n re­
lation. to total costa per production unit. 

2. SELECTIOI' OP mB OPTIMAL METHOD 07 DRAINAGE 

Selection of the opti•al drainage syat .. out of all possible 
aolut1ona and out of the optimal group of variables, which 
are derived by way of •odelling, c&n be achieved by·th~ 
method of aortin~ out and elimination which had been worked 
out by u. Yaailewski. According to this method, all variables 
ot dra1na~e are callod general sum ot Tariablea. Tho general 
awa o! variabloa consists of at least two gt•oupa or variables, 
whereb:y under a variable one should consider at least two 
variables with the IJB.:IIe or similar cl\3.ractorist1ce. Ma41111um 
numbor ot drainage variables dete:n.inee th& quantitative 
degree ~r the general sum ot variables. 
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Ono choulu, by YTay of-alhorythm of selection of optimal 
dr~iun~:c rr.ethort, c.dopt 11uch a mothodolog:' or re(;;ietratlon 
of starting parameters (limiting and typical data, analysis 
of co~t~ etc.) which enables formln~ of unique inroroational 
syoteo as well as the poseibility of electronic data 
procoasing. That ie why the classical comput~r methods are 
not applicable for there is a great deal or information which 
ant acquired b7 the principle of sorting out and elimination. 

If R denotes the general sum of variables Pi' where 
i • 1,2, •••• ,n , then in each varlable of Pi we _are able 
to describe a definite number of data (Ci' o<., k). ol denotes 
the number of data, . therefore t:l- • 1 • 2, • • • • i, and the number 
of expr~seion I in each characteristical data is the same, 
therefore the expreaeion X can be marked aa Si' becauae 
x. 1,2, •••• si. . , 
Porexample, for the two charaoteristical data of each drainage 
variable, we- can set the following: 

I 

f lfi'k! • cr <[ ci, o(.' lt J 
f:si,k~ • <f<l 01•-<. • k} 

where 'P and 'I' 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 is determined that ae the optimi­
sation criterion (function of the objectiv~ those are to be the 
minimum investment costa, the aforesaid equasion shall look 
like this: 

where: 

c i,3,k 

c1 , 1 ,k- total investment coats, , 

ci. 2,k - coste of the drainage structure 

ci,,,k - depreciation ot the drainage equipment 

Ci,(,k - coste ot labour and materiala uaed on 
the drainage works 

Important factor at each drainage v~riable ia the ti~n needed 
tor tullding of the drainage totructure, which can be 
C.enote·l ao m • i·he 7ear ey;nbol, in the period of building 
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t1111 c\rajn.l~e structure m, y·her·a tho first oiens of ch'lracteri­
,.tt,'al T:lr.::•1!!toro }'j o:r tho crninG:<l vari!!'.ble can be f•~l t, 
could b.:l JJ'\rked as · r n•td as the yeRr, r.heu the roaliaatJ.on 
or th" Tl'"rt1cul~r dro1~age variable is ~tartcd. In that way, 
thP. nu~bor o! year j, v:hore the &ign of characteristic data 
K io felt, !a worked out by cquaa1on ~ • r - 1 + k. 
n~rlv1n~ out ot this, we are coming to the nbber of caracte­
~letlo data which determines the year: 

Por the drainage variable Ptwh1ch 1s not enviaa~ed for the 
realisation r is 0, whereas at other variables r has 
tho values 1, 1 2, •••• n. Using the main characte~istic . 
data we work out following values for every drainage 
variable P1 : 

11. 

Bi • 

si 

L: 
1:•1 

si 

2: 
X•l 

fi • 

lf (1 • d)l-lt 
i,t 

B (1 + d)l-t i,k 

M1 - total investment monies, 
B1 - coat of the drainage structure 
d - discount rate 

Symbol t 11s usually called the characteriatic 
!or the drainage variable P1• 

coefficient 

The way we worked out f , which is marked aa the characteri­
~tic coefficient, we Aetermine also the limiting coet!iclent 
by use of limiting data. 

The lim! tlng data 

{ sy,l ~ 
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Every formula ot limitin~ aata preBents also the sum of limiting 
data which are narked aa y , oo we can sot it aa follows: 

The above forms the limiting parameter P. It ia understood 
that the solution of the function F will directly depend on 
the degree of limitation q, so we arrive at: 

or: 

' • ' (q) 

1f • 
., (q) 

., (1) 

In this way we have determined the limitation coefficient. 

By use of the characteristic coefficient lfi and the limi-
ting coefficient W we arrive at the auxilliary group of · 
varia~lea out of the general sum of variables. By use of 
the optiMisation of auxilliary variables, via the optimisation 
criteria (function of the ob3ective), we arrive at the 
optinal group of drainage variables. If the optimisation 
criterion is expressed as: 

where i • 1,2, ••• a, denotes the auxilliary drainage variable, 
and 3 denotes the number of years working on realisation of 
the drainage structure, and · where k denotes the number of 
tyrical data, which determines the year j b7 the fiXed 
limiting data. It 1• possible that tbe partial costa of each 
variable can be added to the formula above which at the diacoun 
rate . d has the following value: 

It can be concluded that the op~l•al drainage T&riable ia 
the one that baa the •ini•al function x3• 
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T~e entire probJem o~ aeloctit'ln of the optimal drainage 
cystom can be prt>scntod in the torn of the informational 
ey3tern aet out in Fig. 6.1. In the informational eystem 
tnore nre .!our distinct "ones: data preparation zone, data 
procesein~ zone, utilization programme zone .and extreme 
results :z:onu. In the data preparation zone a processing of 
base tor th~ selection of tho drainago method is formed 
tor drainage or the surface pits. The base tor the selection 
ot the drainage method requires the utmost knowledge in 
detail of the pit's geological consietcnst as well as ita 
~ydrogeological and geomechanical characteristics. Within 
the part of informations that process the drainage methode, 
it is dealt with the drainage equipment and e·tructure within 
the framework of the particular drainage methods and with 
the number of labour structure and with the cost of each 
drainage method in 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 are, after haTing been 
coded and p~ocessed, directly fed into the utilization 
progra~~e zone. The system elements within the data pro­
coesin~ zone take in informations !rom the preparation cone 
and enable their translation into the reepectiTe machine 
language. This languago defines the group of binar ezpreeeed 
instructions tor the respective computer. 

The utilization programme cone is the moat important cone ot 
the informational system. Within that zone modelling of the 
proposed drainage variables is being done, optimiea~ion 
criteria are being defined ae well ae typical ~ld limiting 
data, and the selection of the optimal drainage system is 
carried out. Elements ot the final results zone are defined 
by the elements out of preceding zones and are directly de 
depending upon the adopted optimisation criterion. The draina 
The drainage structure and equipment are usually determined 
within this zone. It is within this zone that the following 
is determined: the drainage structure and equipment, economic 
effects of drainage as well ae the number and structure of 
labour that is employed in the realisation o! the adopted 
drainage system. 

One can draw a general conclusion that a complete synchroni­
sation or all operations that monitor the selection ot the 
optimal drainage eyste• is achieTed by the use of the 
informational system. 

This system at the same time achieves a complete eurTey of 
all elements, which directly or indirectly, haTe bearing on 
making a definite selection of the drainage structure and 
equipment, which, with respectiTe organisational 11tructure, 
yields maximal economic effects expressed through the minimal 
drainage coste. 
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data proeeaeing 110ne --------- _ r- --···---_, ---
' ! data codins & ~ooeaein~ 
L ____ ---------------------

--------r 
I _______ _j 

PROGRAM UTILIZATION ZONB ,--- ---·---·--- ----------- ---------, 
I mathematical modellin&] phy8ical •odellins \ 

I I 
I I aelection of optimisation 1 
I •ethod, Ol)ti.Dization cri ter 
1 rium and typical and l 
1 ..ll~i!i_y_4~-~·~------~ I 
I I I establishing and 
1 .. lecting of I 
I optimal drainap 1 
I ·~~ I 
L.------ ---------

____________ ..J 

ZONB OJ.i' EXnEMB RESULTS :------------- ------~-~ 

II cal effect• I 
of drainage I 

1 work• 1 
I I 
I I 
L _______ -- ---.·-------- ---------------- _____ j 
Pi«• 6,1, General layout of the informational ayatea for 

557 the eeleation of the optiaal draina«• aethod 

IMWA Proceedings 1982 B | © International Mine Water Association 2012 | www.IMWA.info

Reproduced from best available copy



References : 

1. S1m1c R., Fopov~c N. Tehnologija povrsinske ekaploa­
tacije II, Beograd, 1978. 

2. Vas1hwck1 M., Metoda optymalnogo wyboru 1 jej 
r.astosowanie dla potr~eb programowania rozwoju 
w prezemysle surowcowym, Vroclaw, 1975 

3. Simic R., Odvodnjavanje povrsinskih kopova 1 
odlagalista, Beograd, 1976. 

55!3 

IMWA Proceedings 1982 B | © International Mine Water Association 2012 | www.IMWA.info

Reproduced from best available copy




