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PREPARATION OF COPEJ-CUT DRAL.JAGE
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703 Leipzisg
Priederikenstrafle 60, +DR

ABSTRACT

The development of lisnite nininjz in the GDR is characte-
rized by a constant worsenin: of geohydreclojical cowdi=-
tions, the use of more and more efficicnt opea~-cut ii h-
capacity machines, and an enormous cartihmovin ;. Ccupli-
cacy and versatility of hydrolosical conditicas Jorce Lo
proceed more scientifically on the stipulatioy o draiia-
ge measures, In this context, the hydrolo;ical calculnti-
ons are of special importance for drainaje umeanures, =or

- the future, these calculations will be carried out by izr-
sons certified as experts on this subject by the Supcpinr
Mining Authority on the basis of special qualilieation
criteria, Together with the installalioa of cthe stwte of
8n expert, the Superior Liinia; Authorit, ulse put a spce=
cial guldance schedule into operatioa [or the c¢siablich-
ment of hydrolosical calculaticas in order to sunrantie o
uniformity in kind, extent, und tinc of these calculati:cas,
The most important aspects with rezard to coatsat aid sud-
stzgge of this guidance achedule arc prescnted aid expli-
ca .

e

Coal and energy industrics are faced with the tack of
using the own ressources, especially those of raw lisitie
to such a degree that a stable and dynramic dcveloprent of
national economy is zuaranteed,

The minable reserves industrially e:ulorcd up to aow ;ive
security for the prosressive rise of raw 1li;nite extrac-
tion, the increased use of raw li-nite for carbo-chemicul

processes and above all for iche generation of cleciric
energy.
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The development of lignite miningz lis characterlzcd by a
constant worsening of geophysical conditions, the con-
centration process of open-cut hizh-capacity machines, and
an enormous earthmoving.

The complicacy of hydrological conditions becomes evident

from thg 1ncrzase of 80ils difficult to drain wilhin the

mining area of Leipzig/Halle on one hand, and fron the

inc reasing shi:tln§ uof vpen-~cut developments to the areas
e

with high water raleing (glacial spillways) in the mining
areas of Cottbus, on ths other hand.

n
Drainage and stress-relief problems, respectively, of
ground-water-bearing beds in the bottom which only played
an inferior part up to the end of the sixties, gained mo-
re and more in importance, especislly in large-scale cpen-
cuts with overburden conveyor bridges, type F €C,

The necessary share of drainage elements in mined areas
to be over~excavated is stlill increasing.

Due to the steady advance of mining deptns, the extraction
ratio water : coal 1s expectsd to rise from 7.8 1 1

at present to 10 1 1 in 199C. Increased mininz depths in-
volve increased reaches of sink holes and must hence re-
sult in an intenslfication of the influcnce upon the ter-
ritory, Moreover, the fact must not be underestimated

that in the minea deposit areas, drainage elements have to
be used over a far longer period than in the past in or-

der to avold any danger from the opencuts in the neigh-
bourhood, ' ‘

Deep-well drainage which has almost exclusively been used
since the beginning of the slxties yields declsive advan-
tages also under to-day's conditions of linite minin~ as
compared with the underground roadway dralnare. Decep=-ticll
draingge guarantees a substantially hisher labour produce
tivity, lncreases labour safety and removes hard physical
work underground. Nevertheless, the usc of roudway drai-

nage 18 believed to be economically advantagecus in deli-
nite particular cases also for the future, This will es-

peclally be true for certain areas, vhere s drainagec ef-

Tect must be gusranteed over a very long period, '

In this context, grouting curtain technology becomes an im-
tportant factor, too, This technology is not proposcd as

an alternative to the coaventional drainage methods, but

1s intended to supplement them and to improve simultaneous—
ly the environmental protection, The minin~ costs of open=-
cut mines are at preseat charced by drainaje measures

with about 15 to 20 %, Efforts have to be iIntensified for
the increased use of the raw materisl water accumulated
during open-cut drainage for drinking and process water
supnly. Water which is qualified as most imrortaat rawv mo=-
teria; in the advanced industrial c.oulrics occuplics u spe=
clsl importance just in the GDR as tie pouorest country in
Moter in Burope.
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At present, water consumption is about € , 10’ m3/u in the
CDR and calls for usec of about 60 % of thc mean annual -
ter quantity available in the GDR. The water quantity

raised by lignite miningz comcs up to nbhout 25 ,5 ol the wva=
ter needed by national eccnomy for lndustrial purpocces,

to about 2/3 of potable water suppllied in the ccatral wunter
supply network or te rounded 10 % of the anaual precinitation
on the territory of the GDR /2/. Thus, 1t becomes cvident
what enormous intervention means open-—cut drainajze to Lhc vu~-
ter balance of the GDR,

These facts underline the increasinm requiremcnts to be
met by an optimum open-cut drainage., Complicocy and versa-
tility of the dralnage problem consequently force Lo improve

the scientific foundations on the stipulation of drainage
measures, -

In conformity with the legal safety-in-mines rejgulations in
the JDR, drainage measurements for open-cut mines muct be
- eatablished on the basis of hydrolo;ical calculations. The
hydrolozical calculations have a decisive influence on the
moment, kind and extent of drainage and sealin; mcasures
and consequently on the efficicncy of drainage and open-cut
technology and the lefel of safety-in-mines,

Thus, basing on a comprehensive drainaze level analysis,

the éuperior Mining Authority at the Council of Ministers of
the GDR stipulated measures pgivingy security for a hi-h degree
of well-planned, uniform, and scientific manazuent on the
preparation and realisation of drainage measures.

The hydrological calculations will henceforth be carried out
by persons certified as expexrts on this subject

by the Superior Mining Authority on the basis of special
qualification criteria,

This decision of certifying e:perts on the subject h,drolo-
gy/drainage was taken under the aspect that Ulic ccrtification
of experts on the subject of slopes by the Supcrior MNining
Authority has turned out well and has resulted in a sencible
reduction of the number of slides since the activitics of oxw

£e§fs for the dimensioning of slopes and slope systems in
974, '

Prerequisites to the recoznition and admiscion ns a certified
expert are a special qualification and pracilical expoericnce
of several years on the subject hydruvlozy/drulnu:e., The re-
cognition and admission as a certified erpert regulres noove
2ll a hizh political conviction of oyr State aad a conpre-
hensive politcial knowledge enablin; to cvaluntic the conse-
quences brousht about for socicty by the proposcd nesurcs,
Besides [orm an education received at a university or tcchni-
cal school, certified experts expecially have n so0d Niovw=-
ledoe in the field of zeotechnolosy and a praclicul cxupuri-
ence of several years on the exccution of hydrovlo;ical ciile
culations. Apart from a founded ltnowled;c on the suvjcel
hydrolozy/drainage, the recosnition and admisrion us a
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certified expert reyuires some knowled ;e on the Liecld oo
exploration, projecting and open-gut Lechnolo;sy.

On the basis of legal regulations and under COQ?%{?rHtLU\

of requirements with regard to socicty, the Fhrdlxied Ol

perts carry out their activities uith ouacctlv;ty and un=

der the application of recent scieatif aad techiical knou-
ledge., The direction for certified e:pcrts /3/ stijulates

the tasks and the competences of certified experfes 1in or-
der to puarantee the execution of their activitlics glthout
any difliculty. Further special rishts and ducies ol cer-

tified experts are stipulated in the proper lejal rejula-

tiona of safety-in-minesa, :

The working results of the ceortified esperts are put Jdeun
in written and sizned with the note "empert cercilied oy
the Superior Mining Authority". By this, the ctate oi c.r-
tified experts and the docunmentary character of their wor-
king resﬁgts is clearly emphasized, : :

The hydrological calculations are established accordin; to
a fixed skeleton schedule /4/. In this way, a unifornety
in kind, extent and point of time of these calculatiois i.
suaranteed,

On the basis of the fixed referciace values and ia analoy
with stabllity investigations for slope dimeaciening, nore
attention will in future be attributed to the reasoas aad
opinions ziven to the assum>iions, conditions, procelires,
and results of the hydroleical calculzations., So, linide
plants get better possibilities of influence and contrel.

Furthermore, a comprehensive evaluantion of the yuruluji-
cal exploration level is undertaken vy the ccertiried ¢xe-
pert. This is ained at reaching the efrect of evalunting
conpletely all the foundations which the subcequent calcu-
lations are based on.

lieasures necessary for the e:ploration netiiork to e ti h-
tened and Che zeotechnical parameters to be reprcseatative
are speclally shown by the ceortified cxperxrt, The results
obtained Dy accord with the competent certilied expert for
slopes with regard to the hydrolojical mar-inal co.ditions
(residual water level) in stability investi~ations are do-
ccomented,

Great importance for hydrozeolozical claculations is sut
on specifications concernin; the realisation of nolcls,
That's why following approaches werc made oy tie hydro ;co=
loizical calculationss

- Uathematical sub-model
Reasons for the applied analytical and di ;itnl culeulavion
methods as well as ¢#lectroanalogous methods (prorarmes
for data dispasal, hydraullic calculations,; technaolo :ical
prosranties, evaiuation prozrammes),
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Specifications concering the execcution of calculution,
especially for discrete sinulation in locus 2nd tinc.

- Geometrical model
Specifications for the coasideratica of ze.netry uad
broadening of grouand-water aquirlfers, nydraulic comiuil~
cation an& ground-water levels, Recasons for i1oa-concide-
ration ground-water aquifers in the model.

- Parameter model
Specificytion of the applied permeability coelficients,
the used storage coefficients fqr noa-artesian and
artcsian ground-water flow and the colmataze coefficlents.,

- Siznal model
Choice of locally and / or temporarily distributed new
Tormation of ground-watcr, feacons for the choice of
outer marzinal conditions and model boundaries, Discus-
sion about the inner mar-inal conditions, Hy.lroisohypcol
levels for the zero point of model time,

- Technolozical sub-model
Evaluation of drainage analysis for the drainagze of
{ields, marsines, dunps, aad surfaces slso ~ich reserd
to seotechnical safety. Decc-iption cf the advance in ni-

nin3 technology and reasoas for drainace techioclozy de-
Signo

On documenting and compilin~ hydrozeolosical ¢alculation
results, the followiny specifications are aceded accordiarn
to the skeleton schedule under consideration of each spe-
cilal problem to be solved:

= Drainage of the {ield in advance of the face z2nd mar;inaal
drainage
lumber and arrangement of wells, filter occurrence, punp
use sequence, rate of utilization in time, volume [lous,

preliminery drainage, inteaded valdes for reprcscatotive
level, slope ocutflows;

- Dump drainage (analogously the same intended values as for
drainaze of the field in advaice of the face aad mar;inal
drainage)s”

- Surface drainage '
Run-off{s on workiny levels, bermg and bottom for medium
and violent precinitations, exteasioa of availavle rcten-
tion surfaces, stores and needed pump capacitiesg

- Spccial drainage
Unwatering of vorked-out open-cuts or nonds, unwatering
of waste~filled roadways ond shafts, emptyin; dia~ram
V(t), h (t), and V (hg;
Calcuiation of ;umping capacity;

-;Ground—water lowering in the adjacent territory;
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Ground-water re-rising’ _
i Re-rising course in worked-out open-cutas, final water
. " levels, ground-water risinz in the rock masn,

The specification of information need is proposed to be
given under the following aspectst

~ Intéended values for the control of loweriny and .
re-risinz course, respectivel (number and arrsanjewent
of measuring points for ground-water level),

- Intended vagues for well control,

-~ Measuring cycles,

- Specificgtign of’the informations to be zlven to the
certified expert by the mine.

The certified expert leads a detailed discussion on the
calculation resﬁgts with regard to effects on the (eotech-
nical and public safety from the hydrozeolojical point of
view, Furthermore, proporitions of measures arc made for
increasing the etficiency of draining technolosy. Finally,
the oerti%iod expert indicates the measures which must yect
ba done for further hydrogeclogzical evaluations.

There is the possibility of doing hydroneolo iical calcula=
tions in two ways, that is as a hydrogeologjical evalua=
tion or ss & hydrogeological sxpertise.

Whereas the preparation (projecting) of drainin; measures
can be carried out on the basis of hydrogeolosical estima=
tions, the realksation stage of draining measurea is based

on the rogeological ertise az the qualitatively hizhes
kind_othigloglntign. =

Hydoogeologlioal evaluations are made, when the scientific
knowledge is unsuffioclent or when an exclusive use of
estinated valuea and analogus concljasions had to be medo,

The realisation of drdining measures is carcied out on the
baais of a hyﬂrogeoloéical svaluation only whon the scien-

tific level of knowledge does not permit to establish a
hydrogeclosicel expertise,

8imilar detailed intended speciiications were put into ope=

ration bgythe Superior ¥ining Authority for the establish-

ment of drogeolcsical and stabillty calculations of
grouting curtains /4/,

The certified expert examines the potential risks to reo~
tochnical safety on the establishment of hydrogeolozical
calculations, makes & statement on them and is respoisablo
of the statements in the hydrozeolo;ical calculations,

Heasures to be derived from the hydromeolocical calculations
for safeguarding and improving geotechnical scal®ty are
prasent in the techniecal operational plan of esch mine
concerned, The technical operational plan is sanctioned by

fhe competent Mining Authority and thus obligatory for the
operating management, :
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Due to the introduction of the stabte of a ccrtified cupert
and of special intended speciricilions for the uirllomm
establishment of hydrogeclo ;ical calculations oy Ghe
Superior Mining Authority, preparation and renlisation of
draininz measures in open-—cut mines are carried out on a
basis of hizher quality with regard to science, obliza-
tion and control, so that the economy of our open-cut
mines cculd be improved, too.
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