IMWA Proceedings 1985 | © International Mine Water Association 2012 | www.IMWA.info

MINE WATER. GRANADA, SPAIN. 1985.
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Lullt up, ana ¥ nad proveu efiective  wnd wouiu e
thened. Tne metaliurgical industiry system nad built
tains, of whlcn £ had been completed and the othner

be ceompleted scon. Tne mines of wuilding materisl
cal had already begun to build one. Altogetlher, 13
large water control curtains had got under way, of
had veen complsted, throughout the country. These
1

were, in varicus degrees, effective for contrcilin e
improving arainage, reducing mine inflow rate and 1 r
tihre preduction cost, Gtesides which, there are especiall
function to the protection of environment of tne mining area,

tne protecticn underground water rescurces, etc.
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mrne fiow-cutting of the maln sections of subsurface flow of
mipe water supply aquifer of mine.

Log

Generally, tne main Water supply aguifer, being thick, had a
sreat area of water supply and with a great motion and static
resource, often results in a great mine inflow,when cicse to
the coal layer or mineral deposit. The aquifer, though some-
vimes far away from the mineral deposit, may become the main
scurce of water supply of the minergl depcsit | cmce it is con~
pected with the directive water supply aquifer nearky by the
drructure of water conductive fault. It is uneccnomic to merel
dgrain the aguifer., So to reduce the amount cf water to be drain-
ed, the fiow can be cut off by artificial flowcut grouting cur-
tain after ccnfluence~forming section of under-grouvnd sutsurface
flow is found out tnrough the exrlorasticn of regicnal hydro-

$ Lo reduce the grourd water cof trective ground
while dreining the ocouifer, The curtsin hcles are

! mzin section of subsurface flow, which is at

by which underground water flows intc tre cocal ficld
devposit area). Constructicns 4 and 1C in Teble VI-1 are
Lyvical of it.  The construction, tnough remains incomplete,
me function in tne waeter resicstence. Success is sure Lo be
eved if the consiruction 1 continued,

“Z,The flowcutting tor tne separstion cf
atundant water(goaf ares.)

Some leong-mined absudenes mines anc mines sutmerged
rush of mine water often threatens the neignbour
greatly incresses the mine infiow rate and vpollutes the grouna
water with the water coernducticn of aguifer. To nrevent and c¢
trol the water hazserd ana pollution of ground water, a vat
narating curtein can be bullil ir tne aguifer th flowcut
ting curtain at the section of Sevarsting ccal
the two minss, in whlch way to cut off the wotc

in the
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4.The inflowcutting for cpen mine vits

The flowcut grouting curtain can also be apolied to tue cut-
ting of flows around tre opencut mine pits to reduce tne omount
of water to te drailned ana strengthen the slope stesbility.

Usually, eternal grouting curtain is built at the seccticn of
nonworking area, and provisional crain wells are used for cut-
ting flow at the section of working area, for it iw coustantly
extending forward. sece Fig 1 - 4

o R’
B N .
o I3 opesy mine pit
o &
Q 2
el

Gmuﬁv ceurtain
1 dewatering” wells 2 borenele for filling 477y

Fig I-4

The shallow flowcut grouting curtain for the deep basement
rock aquifer is cften seen as one-row or two-row cense grou-
ting pillar curtain., The suallow flowcut grouting curtain for
the loosely covered aquifer can also bte built by cutting a
ditch with a ditch-cutting machine and filling the ditch witn
water resisting material (such as clay, etc.).

The cutting-off of flows from the aquifer of scme depth or of
thick firm rocks {(fissured aquifer znd karst fissured aguifer}
should te done by boring grouting curtain as is saoown in con-
struction 7 Table VI - 1.

5. The flowcut at the drift and shaft construction passing
the aguifer

For the aquifers, fhrough which the drift and shaft may pass,
which may not have been connected vithout mining (usually far
away from the mineral deposit being mined with thick aguicluce
in ketween ) the flowcul rrouting curtain can alsoc be used to
partly seal the aquifer section through which the drift will
pass to avoid protracted inflow after the digging of drift
and shaft, thus avoiding the protracted increase of inflow not
having needed draining from the aquifer,

II. METHCD AND PRECISICN OF HYDROGEOTOGICAL
EXPLORATION 1t GRCUTING CURTAIN CUTFICY
WATER = CONTROL  ENGINEERILG

Because of tremendous amount of work and great expense in
grogting curtain cutflow waterwcontrcl engineering, mining
areas or coal field reqguire more detailed dets 0f hye ¢

logical exploration to ascertsin the fessiitli : ing
curtain cuttflow method. In these data, the main surcly
direction and general route of the agquifer, the i cut-
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cw, suould te snown clearly (adaitional exploration work
uld be made if these dsta are not availatie).

£

Tn addition to the above-menticned data, special explorations
should be made as following:

1. Exploration for the plan of curtain line selection
1. 1Purpose, task of exploration

7t is highly necessary tc carry out the particular hydrogeolo-

gical exploration tc clearly find out the length of the intake
section at the aquifer, the structure, depth, etc. of the wster
conductive section at the intake edge. Cnly when the varicus

data are at hand can the plan of line selection and investment
tudget for grouting curtain cutflow engineering be mace.

Then water quantity is reduced by 50% as far as pcssible and
economic analysis on investment and etfect 1s givern agzinst

the plan of line selecticn for the min. amount of work.

1.2eBorehole arrangement

In mpper reaches and lewer reaches of intske edge of aguifer
special hydrogeological boreholes for test & cbservzsiion are
arranged respectively. Borehole number 1s determined by cal-
culating on thne basis of intake edge length, hyarogeological
structure, water conductivity of aquifer znd flow velcclty

¢f ground water in aquifer, etc. Generally, for medium aqui-
fer in water conductivity (T=100m</day), the borehcles
arrangement 1s shown in Fig. II - 1

n/"+_ 1o
1. wp stream bore hole for lest b observalion
2. down slheam Bore rnole for tast B observalion

F"—] [T] 3.denn stream 0B H. add.

water flow - waler cenduclive
pireclion Fault

Fig a-1

After the water penctrable secticrn 1s fouvrd out torough toe
exploration test, the acdltioual otscrvaticn turehcles are

fixec on tne necds.
329
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1.5 Content oif cest
a.Pumping and injecting test

After the hydrogeological torenoles for test and observation
on both sides of inteke edge vre counleted, special nyurogecic
gical test should be done first. The metnod of test is tc  in-
ject water into upper reaches borehole(s), or to pump water
from aquifer in lower reacnes pit (single borehocle or a group
of voreholes)., If the conditicns of pumping test in  mine don't
exist, pumping test cen ke made 1in lower reucnes cbservaticn
berehole(s;. Through test, tne firow field of under ground
water in whole intake section is changed, and varicus hydrogeo-
logical parameters which cenform to the regime of under ground
water in the course of the test are debugged bty mearns of finite
element dimensional model. With the parameter, the edge intake
yield of the cutflowed aquifer at variovs drainsge stsszes can
be calculated.

t.Grouna water connect test with chemical tracer

In the course of above-mentioned hydrogeolcgical test, various
tracers with high sensibility (ircluding orgsnic and lnc"
reagent, isolope, tritium, etc.) are put intc ihne upper reaches
boreholes respectively. Sampling is mede cor instruemert is rput
in the lower reaches boreholes to messure undergroura ater
fiow wvelocity in the main water-passirg secticn and each
secticn of the curtain.

c.Long-term observation of underground water rexime

The changes of underground water flow fielo wnder unetvreal con-
dition, conditions of injecting, pUmplAf tusts srd curing the
cperation of curtain in the future are chserved, 8¢ as to
direct the curtain operation ard tc analyse and calcuiste
the effect of grouting curtain cutflow.

e

2.Exploration for contirol of curtain engineering
. Purpose and tasx of exploration

After the plan of curtegin line selection is
exploration for curtain control must te carried out a;ung the
curtain line to work out the working design of the engineerir
and decide material sna tecnnolcgicel systen usec wien grouts
and required gquality index.

iined,deteiled
N

The aim of the exploration for curtsain cortrol ig to findg cut
fiow velocity and uvirecticn of uncerprcounc wetcr in varicus sec-
tions of tne cutflowed aguifer, corening depree of vetor-coiuuc-
tion fissure(dism. of watcr conduction vwess of korot rsouifer),
locaticn of tre mzin weler corncuvctio o Lne sceourate
length of the curtein to be tullt u:.

2.2 Borehole arrangescont anc test contont

in centroliing hicle
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L5 atove mentioned, boreholé srrangement is calculated znd deter-
~<pned in accordance with flow velocity of underground water

nq water conductivity in the cutflowed aguifer, tnickness and
3ottn of the aquifer., For medium water-conduc th@ aquifer, as
inaicated in Fig 11 - 2

1. Test observation bore hole

2. observation borehole
3. oul # cur tain observalion bere hole

¥f. Isl process Bore hele for grout
F/:7 -2

torencles are arranged at intervals of about 50 - 1CCwm along the
line ¢f grouting curtain. (they can be used as 1st vrocess Lore-
woles for grout). In additior to have ¢1l kinas of test again
in every borencle, single-hole special tests wust ve plven as
below: a.specilic injecting yield of the zquifer secticon tu holu;
b. velocity aznd direction of flow; c. cpening degree of water
onduction fissure or dlam. of W¢ter conducticn pass in tie sec-
tion of aguifer, etc. Apart from tnat, for karst acuifer, aown
hole radloexam1udtlon meter should te ured for amcng-hcle ex-
emination, so &s (¢ make certain ¢f development situaticn  and
section of watler conduction pass betweem toreunoles.

2). Long-term otservaticr hoie cn roth sices of the curtsin:

As shown in Filg. I1 - 2, three lines of clservation tkcorehole
are arrangec¢ during exploraticn of curtsin engineering. a.
otservation berencies of water suprly aguifer cn intake edge
(the ctserveiion tourehicles drille. during éxviorsticn  for
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line selection plan are employed), b. generally, observation
boreholes inside intake edge and outside curtain shculd be
arranged. c. the inside curtain observation borehcles: It
would be planed to be roughly opposite to the out-of-curtain
okservation koreholes.

ITI. THE RESEARCH AND TXPER
IN THE CCNGTRUCTICN CF

Although detailed hydrogeclogical exploraticn and the explora-
tion of the control of the flowcut construction is msde befcore
the appearance of its construction design, it 1s highly impor-
tant to study the hydrogeological information sbtained during
the construction of every grouting hele, the informetion of the
regime of underground water shown ty the observation holes,
and the hydrogeological information from special experiment,
for the judgement of curtsin informetion and guidance feor the
construction, for the construction of flowcut grouting cur-~
tain in itself is a largescaled experiment of hydrcgeology.
So the analysis and Jjudgement of hyarogeology and the experi-
ment on it is thought to ke tnhe decisive factor and key part
for the success of the constructicn of flowcut grouting cur-
tain, according to which the whele construction assignment,
technological measure and the construction technique preceed.
The work details as follows:

1.The tuilding of the leong-term observation holes net-work of
the underground water regime of the flow-cutec aquifer.
2.The determination of the hydrogeological parametcrs of the
grouted aquifer in the flowcut grouting curtain holes.

1).The specific irnjecting yield value (g, is deterwmined.

2).Determine the porosity, porous diameter, opening aerree of
fissures and diameters of karst pipes etc. of tne grouted
layers or sections in the grouting hcles.

23).Determine such data as the velccity end direction of unocer-
ground water.

3.Radio perspective of the holes

1).Make a radio perspective exploration of the bBoles and deter-
mine the position of the water conductive chnannels Letween each
two neightoured holes and the relatively grown section of the
water conductive gaps with a ccmputer before the coustructicn

of the grouting of every hcles.

2).Make another test and perspective and judge the formstion of
the flowcut grouting curtain tetwecn tne twe holes Ly tre atten-
uation of the electro-magnetic waves.

h.Comprenensive analysis end research of hydrogeolcgy

1V.Make by hana or a computer a diagram of the flow field of
underground water and hydrogeclogical situation of the curtain-
ed are Lot bLefcre and during different vericds of the con-
struction. ’
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sLhnalyse and celculete tne change in water resistance and the

tor after
noles and
v,

1.5election of grouting material and technology

ROI.CGY FCR

grcutir g,
decloe

so0 as tc regulate
the key point

CUTFLOW

«te of sur:lus passing water at different sections of aqui-
the arrangement of curtain
of the construction.

SELECTICN OF GeCUTING MATZRIAL AND TECH-
GROUTING CURTAIN

lection of grouting material and technology for grouting cur-
»in cutflow primarily depends on the object and task of cur-

tain cutflow. For prevention and control of mine water hazard,
orly if water inrush of over 5m3/min. can be avoided, it
wouldn't be harmful to safe production in mine. For this reason,

cheap materials, such as cement,

stone,

chemical

grout as little as possikle.

as far as
triethanclamine
In order to

clay, bentonite, sand and
are used as curtain grouting materials
sible. Small amount of waterglass,
accelerated cementing agent can be used.
urcerground water pollution and reduce grout cost,

pPOS~
and other
prevent

try to use

In accordance with practical experiences drawn from grouting
curtain okbtjects in China and scientific research

tests,selec-

gravel after presaure rise.

tion of grcuting material 1s shown in Table IV -~ 1
SELECTION OF MATc: 1AL AND TECHNOLOGY USED IN
GROUTING CURTAIN CUTPLOW UNDER DIPPERENT CONDITION
TABLE IV - 1
Foatuiresa of mater con- Pore and fissure aquifer Piasure and pipe line aquifer Karat fissure
tuvtive medjum layer (dis. of pore and opening {opening degree of fissure and dia. (dia. of karst, pipeline =
degree of fisaure<0.0im | of pipe line: 0.01 - 0.5m) river»0.5m)
. 3 7
13 T~ 0,05 =5 | 1 - 300 20 - 1000
Per) ¥/ 580~ (L/min. w) ! (L/min. m) (L/min. m}
< 0.005 Clay & bentonite slurry Maninly clay & bentonite slurry,sand Sand and gravei filied \
| | grouted by hign pressure | added when g>20, gravel added whe: then clay & bertonite sl
| i q >100
-5 | 0.005 Clay and bentonite alurry | Mainly clay and bentonite siurry,sand Mainly fil:2¢ with eand azs
< | s grouted by higr pressure, | filled when q>20, gravel and alurry gravel first. clay end b
0.05 | wlarry € caa be grouted C added wien g»170 slurc, grouted unil pre
«02 locally. « rise, then sl.urry C added ?
reidforcement .
0.05 Clay and “emtonite alurry , Slurry € + § grouted mainly, sead Filled and compacted wi
f routed with high filled when q>20, sand with gravel and gravel, then sesled
0.5 g e
i . pressure, thea slurry C used when q»>100 slurry € or Geb for rein
used for reii’orcement i ment
- | \ DI,
0;01 , Slurry C or mixture of | Primarily slurry C, sand filled Pilled with sand and gravel,
0.1 slurry C + bYetonite when ¢>20, gravel added when tnen slurry € used for
q»100 till pressure rise, then reinforcement
! slurry C grouted for -oinforce-
H ment
T 0. s |
¢ f Slurry C or slurry C + 5 | Matmly Slurry C + S or Slurry C.S, | Mainly filled with sand a<2
0.5 sand filled whea g»20, gravel | gravel then slurry C or
added whenq >i00; after pressure C + S grouted intermidten:
H rise, stop fiiling sand and gravel for reinforcement.
0,5 N o :
i Siurry €. or alurry Primarily s).rry C+5 and slurry Sand and gravel filled firs:,
1.0 C+s C.S mard filled when q>20, alurry C or slurry C+5 used
gravel added when q»> 100, after for reinforcement.
pressure rise, stop filling sand
and gravel.
i
., 0.01 \ Chie;(l)y slurry C, sand rill;d when Mixture of send, grave!
q > 20. sand end gravel filled when and slurry C gro.ted
051 | Meinly slurry € q>100. after pressure rise, stop intarmittently 11 pre-
. filling sand and gravel. ssure rise, slu C uset
for reinforcement.
5.1 | TSlurry C or slurry C+S, Mainly slurry € or slurry CsS, Mainly filled witn sand a-d
- 20 § alurry C.5 can be used sand f1lled when q > 20, gravel gravel, then slurry C or
| o Lf necessary. added when q > 100, atop filling slurry C+5 grouted with
send and gravel after pressure rise pressure for reinforcesest.
0.5 ! "“‘SLL{T :lu:ry C4S gr Slurry C.5, Mainly filled with sand axd
5 aan. ed when q > 20 , gravel added gravel, then slurry C.S 5=
1!0 Siurry €+5 or slurry € when q>100, Stop filling sand and slurry C+§ greuted by

pressire for reinforcer

q- specific injecting yield,

?- water pressure borna b

of curtain.
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Notes:
17.G6rout C- accelerated cementing slurry mnsde of cement and
triethanolamine

2Y.Grout C+3 - cement,
cemerting slurry.

3). Grovt €.5 - aulck-setting grout made of cemant snd walter-
glass.

LY.Attention should te paid to tre diam. of pas
gravel, Generslly, diam. of pgravei is aliow ;
that of pass. For sake of safety, wren {1llivny the size of
grave. 1is increased gradually ur to S0mm.

5).To avoid hole blockage when filling zggregate,
operation should te stcpped and value g should te
every 1 or 2 Bours, sc as to find out changes of
capacity in time. OCnce great changes occured,
should be storred immediately.

2.Grout thickness:

Thickness of prepared grout should be roughly in lire with grou-
ting capacity of water conductive pass. Tco thick cr too thin
grout can not achieve a good result econcomically end rativrally
(See Table IV-2)

SELECTION CF GRCUT THICKNESS
) rhTr ‘(L‘_(:\

Specific injec- <« C.UT[C.OT|C.T |1~ [ie-20 E VTV RV 1
ting yield g - - hC |
(1/min.m) .1 1 ‘
Water-cement ratio l
of cement type grout 2 1 C.8C.7| C.é C.é ‘
(u/c) |
Aggregate added fire-sand  sand |sand & graveq

3.Design of pressure and yield of finish grcuting and totzl
grouting amount for each hcle

The value of this design is aetermined ty calculstings tasgeo crn tne
factors of the rock layer and the max. wstcr pressure which the
grouting curtain must be bearea after the curtesin founded.

4.Analysis and examination of curtein quality

Curtain quality must be examined turough insrection holes. From
changes of specific injecting yield (ottainca in in-
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:t) 06 every trocess provting hote during opers-
see whether water C@ruuctJVs capacity in curtain
eases with the i every process borehole
v ners ration of the later
e car ke rorjr led ariraticn of the former
: Le gquality. Vner speci irnjecting yield of
toe las “f(fbou inspection hole comes to below .01 1/min.m,
1 51 i to be up to standard.

I >3 Ahese former lnsvectiong, the methoa of analysis of
grovnd water regime snd radicexesmination ete. cz=n be used,

o

CEMTT U DT
SIS R

regime of underground
a) of hycerogeolcgical
ing, tne hydro ,*olo
aradi@rt) and water
and deter-

atiorn 1s made again
,ts rvation data of

a value ctf water conductive coei-
Lo betfc anpc arter grouting with easch other
the percentage of cftfect.

fefore g ing for curtsald ut flow engiy
data are cktainec frem (g ana inject

tre cutflowed gguifer, &5 wel:l as long-t

cf underground vater re Lfter srouting
al’e carriea out once agoein. The dats culzirec
after are processed by comruter
grouyp fer cowriariscp,. Foreover,

Lro i ificence te adort water con
beare or draowdoewn cat

usea Ly locnt L water concucticn

yield for “omy risen, In this way, percoivoie of eflect ds
workeo out,

iy

relickle,

wining conod fere
latter o not

rust Le zdortea L\r

VILOUTTRAT 3TRVTY OF O
[ TRCJ o e
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Sy Tix TION UF FLUKCOT GoBTING TURTATN A N R .
. -1
T : B | Pue propert: of undergro.ind [LGgtn Depmf i N
| whiar of flowcut grouting | 1 Date The coastruction =ust PRENNT-E
"N Sine curtatn | I
i — - - i

Xiagiuo Coal Mine, [Smmll-sized test of techniquef210 19,6 May.19631{34,010 § Test zomplatedl Test of techn
i

o |tuzhou Mining for ahallow flowout grouting ‘o to  las planned grosting curtais
Bureau eurtain J T3 |0ct.1963 )
. - S
Liangzhneng Coal sheiiow flowcut mrouting nmun {Test completet Teuwt oI techni
6 iMine, Xinwen curtain pnvmung the penctray ipmnnad flowcut grouty
Mining Bureau tion of sater ip the alluvium oom 1966 campleted
latc mine !

RS S B S SIS S : -
Qingshanguan Coal | Separmte the water £hat has [S65 - 30-- Peb.1954 271,743 Completed Industrial tes: of na
¥inz, Xuzhou Mining| inrushed into No 3 shaft A to mater witrn floweut

. |Bureau tarough limestone i Oct. 1956 completed. Min
! H03.3%10 sfter Yo.Z ' | in rainy seaso
in Qingehangien waz ! prevented, saving 3.
[ neeled for dru.a :
H ' ity
i T o IR GAL e -
T H
Yunmazhuang Coal Presgure-bearing water of Ord [ oo {APT. 1985 29,5008 Cumpletsd Ming inflow raze re
iMine, Zaozhuang Limestone squifer, separated [ to 1. /n saving 8
2 illnlng Bureau by shallcw flowcutting. 330 June, | fund for drai
! tlowing toto mina by 8th. i 1964 500,000 %
N Limeaatons out~crop through ! .

: alluvium, )

- [ - - e

{ Guodong Well, Tian | Prevent river water in rainy \ N

! tun Goal Mine, masgon tofiows in mine through, ' 20ps! #eb.1967-49,777.7% Completed Wine fnflow ~a:e

' 3 Zaozhuang Mining |eguifer in large quantities. /262 ‘o Accident of =
Bureau { 1562 ! water's break-in

' | 22,4443 of a veariy i

; i ' fund saved.

‘ —_— = . O - i e

; : 1

i

1 Yiagongtang Mine .| Reduce wator wupply of 560 ' 10-~{Peb.1970 2,275,6263 BO% of the Accident of mins flasding by

; Lead % Zinc Nining limestone aequifer. : to total construction water's break-in fror garst

i i Company of Shuikou: i 1982 completed, the winding< limeatons in large ut

[ \ .

| ! Mountain i up conmstruction of in reiny season pre

| ! _closure remaining Mine fnflow rate red

: i ! incomplete. sver 30
: " — . e —

U 4 T Ho, et § Soopioed upply ursa aren Yoturnad
Stome Bquifer throudh faalt 197 A i AT
R Zaozhuans b0 recharge the carbonicaein raducr-d oy 87,778 3.
' 7 Buresu imestone aquifer, protect
Lf&ter—sug,}ly springcluster
— N R S S RS PR I
Xiezhuang Coml  .feduce weter of alluvium that|3200 10-- Mar. 1 972
Mine,Xinwen Nining)flows into mines througs . 20 Gompleted Uriginal mine Lnflow rate of
Bureau {Limestone aquifer of the coal 1980 reduced by 15m3/atn..to 2m3/
6 1 5 R saving 160,677% of draining 7.ag
5 layatem by shaliow flowcutting avery yean,
[ ] R S I, —— -
i i
| Heiwang I[ren ‘Redu.e in’low rate of | he inflowing of river water &
| Nine, Zibo laquifer in opencut iron mines!i560 | 100 | 1975-- [3,989,444 mins pits in rainy ssasons pre

: 7t and prevent river water.Irom Mine Inflow rate k polnta gres

. jintiowing into mine pitsd. to | Mar. 1982  Completed reduced.
H

e e e e ] e SRR, T SR SR SRR

l 5 fron Mine |Reduce water amount to be 480 200-[Dec. 1375

| Jinan o {drained in mining. Protact 460 to 4,138,889 § Industrial water susply source

! 3 Pspring-clusters and water- Sept.1979 1 Completed the eastern suburbs of Jinan e

supply source in Jinan. i springeluaters in Jinan protec
i Fund for draining mine water
; | reduced by 1,185,118,
| v - | - - B o o ]
i i
; No. 2 Separate water of Ord. Mar.1378 E 1,111,111 8 709 Water amount to be drai orl
:“"’, o Rint aquifer through fault to to ! completed with 30% | mining effectively con 1
2ogleng A8 recharge the carbonicain i Dec. 1980’ remaining incomplete| Water amount reduced by Tm
g+ Bureau ‘limestone aquifer. Reduce P ver J0%----40%. savi
‘water amount to be drained of draining fund.
in Mine. f . . _ . .
- s difterence
Stunkouchong  {Reduce the mter upply of About About 1278,0008 30% of the | LOTRZ Das Been Ailiterencs ol
3 . auppl. ! ne 2
‘nkou C“}i";“"' ‘;“ed“;"?f “‘"C“V;,“,‘“‘,”d TR T total construction conductive channel :
10 . Lianshao Mining [in draining .aine water by |} GonsTated of passing-mater in ra
Bureaa floweutting controlled to a ceriuin

— | | ,
| Jinzhou AsbestosiCut flow to prevent sea water ; ; i
{ Mine, Pughouwan |from inflowing into mine | : | i

"! pita through fiasured aquifer } ! i
at the seaside caused by the | : : The inflowing of sea water int:
drsining of mine rater. | ¢ Completed | mine pits prevented.

e R R - [

Yananziaans Conl |Sepacate water:

Mine, Jisozuo T aquifer througn the wes: 200-~ NOVAULA g iog g mine pits redusrd :
M.ning Bureau 12nd faul: to recharge the ) 300 to ! Completed A yesriy drein.ng fi-
8th. LS. aquifer to yreveat Dec. 1932/ saved

|
— inflowed into min
| Geparate water of O T
|3vnsmoyu Coni mine) "AUifer flowing {nto
i
|
i

430m.

i Completed | There has bean a 40m
i 1994, 855m. atill under jwater level af tie sect
{Peicheng Mining carbonisain LS. for reduace ! construstion fand outside tye cartain. Mize

s redused by bmo/min.
{A yerrly draining f:nd of 5.,

13 the inflow rate in mine ! |

Bureau
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VIT. THE COMPARISCN OF LOWERING PRESSURE RBY DRATNAGE
AND CUTTIMNG FLCV BY GRCUTING ”F?TATK 1(%1(vFD
BY DRAIFNACE FOr CCLTRCTLING MING VATTR  IN TI
MINING OF MINERAL DEPQSIT

gontrolling mine water ¢f aquifer by lowering rressure through
drsinage is a traditional method in the mining of minersl de-
posit, which is uneconomic for the aquifer with atundant mo-
tion Uresource. It is to¢ unecconomic to meke no use of or no
store of water drained out in large guentities. Vuat's more Llbe
exhaustion of the underground water rescurce, the damage to
such natural environment as spring-clusters, marshlsnd, lakes
and "“1matc, and the loss tc the humen reings caused by the
La“;e scaled dresinage will never be wsae Uy The vdlu”PA
of the method is that people have quite an cdvanced
in using it. The drainage process is expected to be more and
more accurate and the cost of drainage is bteing constantly lower
ed with the wice application of mputers and subkmerge pumps of
great power and high 1ift,

™
jul

Draining after cutting flow witn grouting curte:
tremely important part in reducing the water a:
ed, in perfecting draining effect, in contrclling
the extent to which the undergrounc water neceds :
lowering, and in lowering the cost of draining water of tue
mineral deposit, especially in vrotecting id restoring the or-
iginal spring-clusters in the wining asrea, 9s veli s in keep=-
ing the undergrounc water rescurce, tie netural envircnmert zro
ecology in the mining zrea.

vlays an ex-—
rt to be drain-
EUG  Pecucilg
inlug or

Fut the construction of tue flowcut grouvting ¢
compiicated one, whicu reguires high bvankJugJ
Jjudgement of tne bydrogeolcglical coragition.

S0 speclal hyurogec.ogicesl tests s
cut and the ccnaltion anc informe
comprenensivaly anslysed apsrt forom
of holes, explosion in the holes, high
series of test techrcology in tne holes
cut till the effect of constructicn couv

: cgrilling
ploLting anq a
must te celriec
as expecled,

curted:r wiil we . rectliy locroas-
strue-

Therefore the cost of tullding
ed. The tcllowing takle snows tuo practical cost of cu:
tion of flowecut grouting curtair in cur covntry:

| Depth of grou- Thickness of harc ;
ting curtain rock acgulfer tnet ; ‘
(m) ust te grouted curtain I
/ :

(m) $/m
T T
50 40 ‘ 220 |
50 160 LC | 50¢ i
i i
LG - 50 | e # E6GU f
: I i ——
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Judging 1rc
trolli

much o
lowed Ly
beir i
tnre

etnoed
H

Clov vy oty ceonads fol-

Lo ghve
i
|

coclnt-ot-vi

the yreventi

Lrolidngs ot B o deveionent

ment of itte Vi : gy. Tut  since Li. e
volvew 1o ot ddcstoed tecnnology, we cod
be oo carefu: cerouasline tne nethoa.

For man:
a sofe proouction in
the water enm {

in croer to

posit menticn:
the rroducticn cust to sucl a degree
and to vrotect the underground water
environment of the mining area.

"dreiniag after cutting flow with
several tests of the method and heave
several times in tne vast twenty years., To aroly
attertion snould be peid to the folliowing points:

ave boen trying
the winir; s
sguirer Lo te

the trouties

1.Detailed work on bycrogeolcry shcoculd te done in sdvinc. 0
to be clearly informed c¢f trne viricus perticurarities sid v
meters of the flow fiela of uncerground vaeter oo avoia thc
error in choosiug the scheves,

2.Tnere should te reliastie, relative aquiclucde or ¢
at the two ernds cr tott cf tue curtein., Cthervi
ground water willi te flowing sround tne tuce eund:
atfter the curtsin is tuilt ur, resultirg in &
ttie increase c¢f work ir the ccrutructior.

ulcilice €d

Tie urnaol'-

totionm
or

%Z.The technclogy involved i1n tae conoiructicr suculd be celi-
cete and the grouting of every nole sincuvlce bte of fine ity
sc as to avoeld redcing the verk _ust lecsuse ¢ b 1.
thne built-up curtain.

The ccnstruction is sure to Le a BucCews so long as our =tten-
tion 1s paild tc tuese pouints.

Feing lorgely invested, the flowcut grouting curtoln,
leted, will have a protracted effect cnce ara fco
controlling of mine water. Just as the work cdonse
beings in other fields, tne worl of contrcliis

to improve on nature with the wills end stilitie
believed to be perfected in its development. It
our colleagues tre world over engeged in tne work cof
control will work shoulder tc shculder, more stilis

forts and exchange our tecunolcgy ena exrperience for . / -
ment of the work, We are alsc willing to transfer t ‘
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of ail our tectinique Invelved Ji the conmctroelicn oo vericus
nycrogesioglconl caleulating yrocens,
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