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SUMMARY 

The •ining activity in the coal layer I /Miocene, Helve
tian, Ottnangien/ of Kanyas Mine in the N6grad Coal basin, 
is exposed to ground water danger. Ground water is stored 
in the roof and floor sands of layer I and in the floor 
sand of layer II. The total thickness of the three ground 
wate[6 reserv~5rs is 30-40 m, the coefficient of se~gage 
4.10 -3.10 m/s, the delivery coefficient 17.10 -
22.10- 5 r/s, the gravitational void ratio is 10 par cent 
in the 25 • thick roof sand of layer I and the water pres
sure is 2-6 MPa with respect to the floor level of layer 
I. According to experience, the ground water reservoirs 
form closed ayste•a in the structural units, without any 
supply. Layer I in the Matraverebely region has practi
cally no protection layer. Mining safety and economy 
can, therefore, only be ensured by dewatering the root 
sand and relaxing the pressure of the water reservolrs 
in the floor. 

The amount of water reserves to be lifted, is determined 
by the elastic deformation of the water and the rock,the 
reduction of the water level and the consolidatlon of 
rock. The elastic and consolidational reserves determi
ned by mining and hydraulic parameters of the area plan
ned for working, are less by two orders of magnitude 
than the gravitational reserves. The total amount of wa
ter is 15.106 ~which gives 1,2 ~/min average flow rate 
assuming 25 years for the time of the mining activity. 

A combined protection method is highly suitable for sol
ving the ground water problems of the mine. Wells dee
pened from the surface can relax all three aquiferous 
layers and partially drain the water reservolr. Dewate
ring from surface can be combined with underground drai-
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nage, pre-drilling and using roof-filters. Dewatering 
and •ining have to be co-ordinated so that relaxation i~ 
carried out before drifting and draining before working. 
The capacity of the surface-based wells is 90o rjday and 
the tiaa-requiraaent of pressure relaxation is 8-10 
months with sufficient safety. An underground dewatering 
requires lQ-12 •onths to empty the ground water reservo
ir in the roof. The •axiaum flow rate to be lifted from 
the mine is 2-2,5 r/ain. 

INTRODUCTION' 

Mining activities are influenced to a great extent by 
the geological anvironaant and the natural conditions. 
In the N6gr~d coal basin and especially in Kanyas mine 
unfavourable geological and •ining conditions can be ex
perienced. One of the basic conditions of a successful 
production is, therefore, that the systems of develop
ment and working, the methods of protection against na
tural dangers and the technological solutions be care
fully selected, based on a thorough analysis of the ge
ological conditions. The spacial situation in the Matra
verebely region laid special emphasis on a detailed 
hydrogeologic investigation. 

HYDROGEOLOGY OF THE MATRAVEREBELY REGION 

The average cross-section characterizing the coal seam 
series is illustrated in Fig. 1. Ground water reservoir 
N° 1 is the roof sand of layer I whose average thick
ness in the region a•ounts to 25,4 m. Ground water re
servoir N° 2 is the floor sand of layer I being 4,2 m 
thick in average. Ground water reservoir N° 3 is the 
floor sand of layer II with an average thickness of 
5,7111. 

The thickness of the Congerien slate-bituminous slatgo
ue clay between layer I and gn1und water ··eservoir N l 
is 0-0,9 a, it reaches 1,2-1,5 ~ only in certain pointe. 
Its protection effect is, however, strongly reduced by 
dense tectonic disturbances in this region. According 
to experience, the specific value of the protection ef
fect of a bitu•ineoue slateous clay layer is also smal
ler than that of a sandy clay. 

0 Ground water reservoir N 2 is directly in the floor of 
layer I, therefore, the protection layer thickness equ
als zero everywhere.-

The average value of the protection layer between layer 
1 and ground water reservoir N° 3 is 17,1 m. The thick
nasa scatters between vary great and very small values. 
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As regards the operational system and the pressure condi
tione of the ground water reservoirs, it r.en be stated 
that ell three ground water reservoirs being dangerous 
for the e1n1ng activity in layer I contain pressurized 
water of fossil origin which is proved by chemical ana
lyses. A very thie~ 1200-500 •1. I ine-gre&cned, a laos t wa
ter-tight lk < lo- •1•1 streak is stratified in the floor 
that prevents surface water froe entering the reservoirs. 

The observed data about flow rates of water inrushes and 
drainage {1, 2] and the fact that the drifts become dry 
after a certain tiee,prove that water reservoirs lack 
any supply and fore closed systems in the structural u
nite. The static pressure of the water reservoirs was me
asured by allowing eoeeunication aeong the three layers. 
The static water levels were stabilized at +150 and +275 
• above aea level, the water pressure was 200-600 • w.e. 
or 2-6 MPa with respect to the floor level of layer I. 
To detareina the hydraulic parameters of the water reser
voirs, pueping teet was perforeed in three wells and geo
physical eeasureaents and calculations were carried out 
in seven others. 

The grain size characteristic of ree material froa a send 
inrush in ground water reservoir N 1 was deterained. The 
analysis lead to the conclusion that the coefficient of 
seepage ia 3.lo-4 •I• and the delivery coe.ffieient is 
4,5.10-3 ria in en unloaded state while under geoetatie 
eircu .. tancee, ;.a. at 6 HPa load a coeffiCient of see
page of 3,6.10- •I• and a delivery coefficient of 
5,5.10-6 ria were obtained. Baaed on laboratory investi
gations$ the coefficient of seepage can be given as 
l, 7.10- 5 a/a for ground we tar reservoir N8 1 and as 
3,5.10- •I• for ground water reeervoir 111° 2 !21 • 

Analysis of water belence provided 8 ~ [31 while grain 
size investigation 12,9 jf. 12) for the gr-itationel vo
id volu.. of grouna .. ter reeervoir N° l to be emptied 
prior to eining. 

The pereeetera displayed in Tabla 1 have been accepted 
•• beaie date for the calculations. 

The basic hypothesis of eur calculations was that the 
ground water reservoirs of the area fore closed systees, 
separated according to structural units and they leek a
ny supply and ere Uftder gas pressure. The reservoir layers 
..... rated by t.ulte ere W•end-t ttyer..,.olotie IHlits. 
T- rM84"VOire 11eV, heuuever, Girectly c:.-.unieate aleng 
fault pl•e• 1n •tea cee. they fore a •*"'lla hyeroweo
letic -it. T1M reeenro1r layer. •• at • angle of 6-12° 
thus a penetratiGft at a higher l&Yel 1e oo.bined with an 
inteneive in-flo. of .... 
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AMOUNT OF WATER TO BE LIFTED 

25-years of aining activity and a planar dranaige over tne 
entire eining field have been eseueed for the calculati
ons. Mining aay be regarded to be free of danger in view 
ot the hydrogeologic situation if ground water reservoir 
N 1 in the roof of the layer is drained and reservoirs 
N° 2 and 3 are relieved froa pressure. The aaount of wa
ter to be lifted is deter•ined by 

the elastic deformation ot water rock, 
the reduction of water level and 
the consolidation of rock. 

For the eetieation of the water reserves, en average 
cross-section of layers, 300 a height of water coluen 
and a hydrostatic pressure distribution have been aseu
aad, while cnangae in stratigraphy and pressure due to 
extreee1y varying tectonics have been ignored. The depth 
of ground water reservoir N° 1 is 284,40-308,40 • in the 
area investigated, that of N° 2 is 313,60-318,60 a and 
that of N° 3 is 336,90-345,90 a. The average depth li
aits of layer I are 313,60 and 318,60 a and the area 
planned for working ie T • u,2 ~. 

The aeount of water due to the elastic expansion of wa
ter and rock is produced iaaediately after penetrating 
the layer. Consequently, the water reserves due to water 
and rock elasticity of reservoirs N° 1 and 2 effected by 
eining activity in layer I ere re•oved and the layers 
relieved fra. pressure. 

The neutral stress in weter-peraeable layere decreases 
after tne beginning of developaent end working which is 
also co-bined with a t.-porary reduction of the effecti
ve strese in the roof and floor foraations of saall per
eeability. The floor and roof strata virtually ewell in
to the drained water-pereeable leyer end after the gra
dual extrusion of their pore content the neutral stress 
becoaas pradoainant end the layers becoee •ore coapact 
due to the increased effective stress. 

The reserves due the elastic expansion of water and rock 
were calculated with the help of relationships reprinted 
previously :4J • 

The aeount of total reserve'1,ue to the }t'xible expan-
sion of water and rock ie v • T • :. v • Using tne 
values z 1 = 384,40 •, z2 = 318,60 • t. u • 3 MPa, 
•o • 1,0 , 1'10 • 25 I'IPe. ~P • 2 MPa and those ..,t iOIMG 
earlier, the raaarvea to~ lifted -.c ... v/11 • 
• 1,2.105 ~.The a9ecific characteriatic of thaae re~ 
serves is tftat they ere drained very repidly. 

The reeervaa due to the reduction of water level are the 
aeount of water in the gravitational void voluee in the 

'-1 b 1 
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depressurized reservoir 
~ned with relationship 

0 N 1. Its value has been deter-

/2/ 
max 

• T • II 
average n 

0 

with •average average thickness of ground water reservo-
o ir N 1 a~d n0 grav~tational void volume. On substitu-

tiong, ~!~ • 15.10 ~is obtained being greater by 
two orders of magnitude than th~ elastic reserves. 

The amount of water reserves extracted by the consolida
tion of the rock is determined by the degree of rock com
pactness. The principle of the determination of the wa
ter amount due to consolidation is that the reduction of 
the neutral stress produced by depression, equals the in
crease of the effective stress and the amount of extru
ded water is determined by rock compactness: 

vl31 • T 1\ a 

with .. e being the change of void ratio caused by the 
reduction _·. u of neutral stresses. The value of e 
depends basically on parameters e 0 , M0 , 'k , z and 
:.:. u [41 • 

The maximum amount of water extruded from unity section 
of depth under the effect of unity load, was determined 
graphically from a nomogramm. A multiplication of this 
value by the coefficient of consolidation provided the 
time function of the amount of extracted water. From a 
nomogramm [5.] 

[ i/r/m i 
was obtained. Assuming a water level reduction of 300 m 
for the full drainage of ground water res~rvoir N° 1 of 
area T = 6,2 kr, the amount of water is v/3/ • 

4 max 
a 7,5.10 ~. be~ng again smaller by several orders of 
magnitude than the gravitational water reserves. 

Th' total amount of water to be lifted is v.vfl/+vf21. 
+V 31.151,905.105 ~which corresponds to a steady flow 
rate of 1,2 ~/min assuming 25 years for the life of the 
mine. Taking into account the accessibility, location 
and shape of the area, the pattern of faults and the 
possible flow rate of surface-based drainage, a long
-lasting initial flow rate of 2,0-2,5 ~/min has to be 
achieved. 
~62 
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SY5TEM OF O~WATERING 

Based on the analysis of hydrology and the protection 
aethods, a c~bined aethod of protection is suggested. 
All three layers endangering mining activity in layer I 
are intended to be depressurized by filter wells drilled 
fro~ the surface in a pattern according to greater tec
tonic units, and where the dipping of the layer enables 
it, the ground water reservoir N° l can be partially 
drained. Dewatering fra. the su~faca is combined --ac
cording to practice-- with underground drainage, pre
-drilling and the use of roof-filters. 

The combined dewatering is suitably performed in two 
stages: /a/ pressure relief from the surface, /b/ under
ground drainage of the layer. Equipment to perform dra
inage are to be set up so that pressure relief should 
precede drifting and drainage carried out pr~or to 
working. Within the scope of this investigation, the 
dewatering pattern of structural units A and B is dis
cussed with the help of aap in Fig. 2. 

PRESSU~E RELIEF FROM THE SURFACE 

The section of structual unit A is illustrated in Fig.3. 
The layer, ground water reservoir N° l, the static wa
ter level, the proposed well and the pair of ground 
drifts are also indicated. It can be seen that roughly 
290 • water level reduction is required to ensure safe 
conditions f2r drifting. The area of the structural u
nit is 87.10 r. The bottom of the dewatering well is a
bout SOO • deep, the filter-approximately in the depth 
range of 420-480 •- is 3S a long and 300 am in diameter 
and consists of three sections according to ground wa
ter reservoirs No l, 2 and 3. 

The capacity of the well amounts to 630 '/min,approxi
mately 900 rjd as calculated with well-known relation
ships [1,6,7) • This value seems to be in good agreement 
with data about water resources in the area. 

The well drains a pressurized closed system lacking any 
supply and produces the elastic reserves in its first 
period of operation, i.e. during pressure relief. The 
11° of layer dipping and the drainage of the layer cau
sed by this inclination parallelly to pressure relief 
in the third stage of pumping, are also taken into acco
unt. 

Assuming a puaping with constant flow rate, ~2 substitu-
ting the actgal data /n • 0,3S , Bw •5,33.10 /MPa, 
k • l,lS.lO- mjs, r 0 a O,lS m and Rk • 1400 m/ it has 
been obtained that the depression reaches the contour e
ven in the point at the greatest distance from the well 
after a 10-day long pumping with a constant flow rate. 
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Correspondingly, the ~qutvalent effect equals 5l0 m and 
the aaxiaum water level reduction in the first staqe of 
puaping is s 01 • 60 •· 

In the next stage of puaping the depression space sinks 
parallelly to ita original position, the pressure distri
bution is illustrated in Fig. 4. It can be seen fro• the 
figure that the value of ~ s • s 2 -a 01 can be as high 
as 245 a without beginning to dra~n the highest parts of 
the structural unit in the West, although the deeper a
rea of the layer undergoes prop•rly to depressurization. 
The second stage of puaping with constant flow rate 
lasts for t • 18,6 ~ 20 days, thus the points in the aost 
favourable position on the West contour are relieved 
froa pressure in about a aonth. By this tiaa a water le
vel reduction of s 02 • /- s + s 1 • 305 • is achieved 
which requires puaps with 310-3~0 • heads taking into 
account the surface and pressure conditions around the 
well. The further pressure relief /areas lower than the 
West contour, in dipping/and the beginning of drainage 
near the west contour have to be carried out with a 
constant flow rate in the third stage of dewatering be
cause of the li•its in the heads of pu•pa. 

When starting pu•ping with constant flow rate, the water 
level stenda at -130 a in the well and at -55 a fro• 
sea level on the contour. This ••ana that the starting 
pressure difference of the coabinad /open and closed/ 
production systea is 75 •· 

To ensure safe conditions for the drifting of the gro
und drift pair, the water level in this point is reduced 
to -100 a froa sea level. Consequently, the pressure 
difference between the wall and the farthest point in 
the depression area decreases to .0 • while elastic re
serves '' v1 and stored reserves . v2 are drained. 
The elaetic reserves were calculated as 0 1 8.104 ~. The 
stored reserves •. v2 originate froa the .Layer drainage 
near the west contour. 

Taking into account an average layer thickness of 25,4 
• and a preasure reduction of 35 • on the co~tour the 
drained area aaounts to approxi•ately 3,25.10 r, the 
volu•e of drained water is 8,3.10 ~ thus a total amo
unt of 9,1.10 r has to be lifted to the surface in 
this stage of pu•ping. According to our calculations, 
the ti•a require•ent of the third stage of puaping is 
130 days during which ti•e the initial flow rate of the 
wall, 1.e.900 ~/d decreases to 500 r/d. 

Therefore, after a 30-day pu•ping with constant flow ra
ta of 900 ~/d and a further 130-day pu•ping with a dec
reasing flow rate at a constant depression of s 02•305 a, 
i.e. after an approxi•ately 6 aonths pre-drainage peri
od the drifting of the ground drifts can be started. 
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These results ere, however, to be corrected because of 
the inhomogeneity and inclination of the aquiferous la
yers: the pressure relief in the structural unit A has 
to be started 8-10 months prior to the drifting of gro
und drifts. 

The well drilled to relieve pressure is aLso suitable to 
drain the layer, its long-tiae economic use is, however, 
limited by the head of the pump built in the well. Ana
lysis of the characteristics of the pump and the effect 
of layer dipping and pressure reduction proved that the 
dewatering of a further 100-m section requires a further 
reduction in the contour4pressure of D sk • 14m and a 
water production of 6.10 ~. 220 days are needed to drain 
this further 100-• section,during this time the flow ra
te decreases to 310 ~/d. A further 50-m section is dra
ined only in 190 days and the flow rate of well reduces 
to 230 ~/d. Thus the effectivity of the drainage perfor
med fr011 the surface considerably decreases with incre
asing depth, therefore, the second factor of the combi
ned system, i.e. underground dewatering has to be app
lied in the next period. 

The effectivity of draining the tectonical unit by a 
single well from the surface can be characterized as 
follows: p~•ping the water for a perigd of 2 years remo
ves 2,1.10 ~ out of the total 2.2.10 ~ of the water 
reserxes in the structural unit with an area if 
87.10 ~. This fully protects an area of 9.10 r /drai
ining the layer/ and partially solves the depressuriza
tion of the rest of the area /to the level of -110 m/ 
i.e. 2/3 of the elastic reserves are lifted from the la
yer. 

UNDERGROUND DRAINAGE IN THE AREA PRE
-DRAINED FROM THE SURFACE 

Underground drainage in area A is preceded by a pressure 
relief perfor111ed fro. surface by a well. The preparatory 
drifts are driven to the NW from the ground drift pair up
wards in dipping between the drained ground water reser
voirs after 2 years of operation of the draining well. 
For the case of drifting downwards in dipping, roof wells 
lined with 8-10 111 long filters, at distances of 5-6 m 
and with dia111eters of 60 •• are suggested in the roof 
send to reduce the resid~al water pressure and to drain 
ground water reservoir N l. Because of their closeness 
the sets of wells built in the parallel pair of drifts 
are regarded as galleries. To deter•ine the flow rate of 
unit length, two stages of the drainage have been investi
gated. 

In the first stage the height of inflow in the gallery 
decreases at nearly constant flow rete and the depression 

~0r 
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ra•ius increases. In the second stage the height of in
flow and the depression radius become steady while the 
flow rate and the height of water level between the gel
leriea continuously decrease. The initia~ flew rate of 
the systea hae been calculated end 3 9 5 l/ain/a has been 
obtained for one side of the gallery and 7 'fain/a fer 
both sides [8] • 270 days have been found for the ti- af 
full dSainage, i.e. the depressurized ground water reser
voir N 1 can be drained in 270 days. 

The aost unfavourable value can be expected in the dee
pest /SE/point of the layer where the roof has to be 
drained and two reservoirs in the floor have to be dep
ressurized. Using the assuaption of galleries again 6 
L/ein/e has been found for the initial flow rete froe 

the elastic reserves end 20 days for the aaxiaua time of 
pr-ure relief. The results aeen that the n- rete for 
1 a length of the gallery lias between 7 end 13 t/ain 
and the retreating lengwall einir1g can start 270+20•290 
days or with somewhat greater safety 10-12 months after 
the advancing driftin§ is f:l.niehecl. 

Depreesurization of ground water reservoir N° 3 has to 
be started in the point where the height of the water 
col1111n above layer floor is aa high as 85 111 if 17 ,l 11 
average thickness of the prot~tion layer is taken into 
coneidera~ien. Since the water level in ground water re
servoir N 3 has been reduced by the well in avera~• to 
-110 a aeaeurad fr~ sea laval depressurization with 
floor filters will be required only 1f mining activity 
reaches -200 ~ layer depth. The floor filters can be 
placed at distances 20-30 a because of the mora favour
able coefficients of seepage and need for pressure re
duction in layers 2 and 3. 

Further pairs of drifts can be drifted under aore favo
urable conditions because the pressure relieving affect 
of the first panel extends to the boundary of the struc
tural unit. 

UNDERGROUND DRAINAGE WITiiOUT 
PRE-DRAINAGE 

Protection of areas of type "B" is proposed according to 
the order of the drainage of areas of type "A" but u
sing underground drainage only. Drainage of areas of ty
pe "A" provides access to structural units lying up
wards in dipping without risking water inrushes. Areas 
of type •a• enable the layers to be drained by draining 
boreholes drilled froa faces of drifts. 

To approach areas of type "8" pra-drillings can clear 
existence of faults. If faults are indicated, three dra
inage boreholes have to be drilled fro. each of the 
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three developaent drifts in area "B" illustrated as an 
e~ample. These boreholes drain ground water roGorvoir 
N 1 and can be drilled by Kassai-Halasz's drillLng-fil
tering tool. The •iddle one of them can lay in the plane 
of thg drift axis and the two others in planes inclined 
at 30 to the •iddle one. During the drilling of the dra
inage boreholes and the depressurization and drainage of 
the area, the drifting is suspended~ A drainage borehole 
of 114 •• diameter lined with a lO~a 1ong filter can pro
duce a aaxi•u• flow rate of 60-65 ·:/min, thus a maximum 
san-free flow rate of 0,6 .. fain c:an be expected from the 
three drifts. 

The surface of area •e• is 1~.104 ... the elastic-consoli
dational reserves are 0,4~10 .. and the static reserves to 
be drained aaount to 3.10 r. The depth of the layer floor 
varies between +50 and -40 a.measured from sea level, its 
direction of dipping is SE and the angle of inclination 
equals 10,5° • The average static water level of the 
three reservoirs is 220 a from sea level, the average 
height of water coluan above the layer floor amounts to 
170 m on the west border of the area and 260 m near the 
east liait fault. 

Pressure relief of the area is carried out also here in 
two stages and it needs 5-6 days to depressurize the la
yer. A substantially longer period is required to drain 
a closed inclined ground water reservoir that lacks any 
supply. 

Assuming a full drainage for the layer, the calculated 
curve of q/t/ is plotted in Fig. 5. a. and that of L /t/ 
in Fig. G.a. Curve q/t/ gives the total flow rate of the 
9 drainage holes in the three drifts as a function of 
time and t/t/ the length of undrained section of the la
yer measured in dipping. q 1 denotes the maximum flow 
rate /water absorbing capaBility/ of the system at the 
beginning of the drainage, its value being 580 '/min 

L0 stands for the actual length of drifts to be driven 
in area ·e· I t0 • 610 •I. 

The process of drainage can be greatly accelerated if a 
cross-cut is driven parallelly to the NW fault at a dis
tance of 40-50 11 to connect the three drifts. This cross 
-cut can be used for drilling the drainage holes to 
form a drainage gallery. 21 drainage holes drilled by 
Kassai-Halasz's drilling-filtering tools can be made at 
10-• distances their total flow rata being approximate
ly 2000 .. fd, The function flow rate-time of the drainage 
holes drilled from the cross-cut is illustrated in Fig. 
5.b. and the length of the undrained section of the la
yer is shown in Fig. 6.b. 

The cover layer thickness 5 m/MPa required to ensure safe 
conditions for drifting can be achieved in 370 days if 9 
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drainage holes are used in the three drifts while a 
drainage gallery provides the same result in 160 days. 

To relieve pressure in ground water reservoirs N° 2 and 
3 a eiaple aethod can be applied. Drainage holes have to 
be drilled froa the side drifts to depressurize ground 
water reservoir N°·2 and froa the eiddle one to relieve 
ground water reservoir N° 3. Through these holes reser
voirs N° 2 and 3 are depressuri~ed during the time of 
partial drainage of reservoir N 1 or even in substan
tially shorter ties because of the high rate of the 
drainage of the elastic reserves. 

SUGGESTION FOR DEWATERING THE HATRAVEREBELY 
REGION 

A coebined aethod is suggested to solve the dewatering 
of the region. Wells drilled froa the surface can be 
used to depressurize and partially drain the closed 
structural units of type qA" /to the east and south-east 
froe the planned pair of ground drifts/. The suggested 
nueber of walls is 8, their pattern considered as suit
able is outlined in Fig. 2. The nuaber of the wells also 
indicates their order of drilling. The pair of ground 
drifts can be driven under the protection of the drain
age perforaad froa the surface. The preparatory drifts 
to prepare twin fronts can be aade under the saae pro
tection. 

In the drifts advancing downwards in dipping in areas of 
type "A", roof we&la and floor filters can drain ground 
water reservoir N 1 and depressurize N° 2 and 3. The 
distance aaong roof walla of 60-•• disaster is 5-6 a,tha 
length of the filters have to exceed 4-5 a but they are 
the aoat suita~ly 8-10 • long. 

Depressurization of ground water reservoirs N° 2 and 3 
has to be started in a depth of seaa I. where the floor 
protection layer of sea• II. does not provide the speci
fic thickness of protection layer of 20 a/MPa against 
the residual pressure after depressurization froa the 
surface. Because of the rapid drainage of the elastic 
reserves, the floor filters can be placed at essenti
ally greater diatances than those of roof wells: a 
pitch of 30 a is suggested for the floor filter pattern. 

Structural units of type •a• are proposed to be worked 
under the protection of underground drainage. The stra
tigraphy of these units being beneficial fro• the point 
of view of drainage allows for the majority of drifts to 
be driven aainly aaong ground water reservoirs already 
drained or depressurized and for the winning to be start
ed after drifting. 
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Table 1. 

Aquiferous layar 1 2 3 

Average layer 
thickness • 25,4 4,2 5,7 

Coefficient of 
8,5.10-6 4.10-6 3.10-5 seepage •I• 

Delivery coef-
21,6.10-5 16,8.10-6 17.10-5 ficient rNa 

G ravi te t ional 
void vo1u•a % 10 - -
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FIGURES 

Fig • 1. Ava,raga sac t ion in K'ny's •ina 
1: layer depth, • 
2: cross-section 
3: layer thickness, • 
4: danoaination of layer 
5: hUIIUS 
6: brown clay 
7: streak 
8: shall sand /Chleaya/ ., sandstone, water reser

voir N° 1 
9: brownish gray aleteous clay 

10: bituainous al&t$OUS clay 
11: bituainous coal layer I. under wo~king 
12: aicaceous send, water reservoir N 2 
13: micaceous sandy clay 
14: bituainous coal layer II. 
15: aiceceous sand, water reservoir N° 3 
16: aicaceous sandy clay 

Fig. 2. Map of M'travarab61y region 
KD: South panel of K'ny'e •ina 
Df: South aean-line 
D : South air-heading 
Fv: developaant drift 
Bh: aine ground boundary 
Vk: dewatering wall 

Fig. 3. Croea-saction of structural unit "A" to detereina 
the paraaeters of depressurization free the surface 
Fv: davalopaent drift 

Fig. 4. 

Vk: dewatering well 
1: aeaaured static wstar level 
2: water reservoir N 1 
3: bituainoue coal layer I under working 

Croea-aaction to deraine paraaeters of pwaping 
with constant flow rate 

Fv: devalopaent drift 
Vk: dewa taring wall 
l: initial water laval 
2: water level after puaping for ties to 
3: water laval after puaping for time to + tl 
4: water reservoir N° 1 
5: bitueinoue coal layer I. under working 

Fig. 5. Flow rata of drainage as function of tiae 
a: total flow rate of drainage holes in develop

sent drifts 
b: total flow rete of drainage holes in cross

-cut 
t: tiae of drainage /dewatering/ of layer d 
q: total flow rete of drainage holes (fain 
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Fig. 6. Length ot undrained eectim1 of layer as function 
of time 
a: effect of drainage in developaent drift 
Dr effect of drainage in cross-cut 
tz tiae of arainage /dewatering/ of layer d 
~ 1 length of undrained section of layer m 
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