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RYDRODYNRAMIC INVESTIGATION IN BOREHOLES
WHILE GROUTING WATER-BEARING PORMATIONS
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Specialized Association on Grouting and Geolo~
gicel Service “Spetstamponazhgeologia™
7a Petroveki St., Antratsit
Voroshilovgrad Region, U.5.S5.R.

ABSTRACT

This paper deals with principal issues o¢f methods, tech-
nigques and process schemes of hydrodynsmic investigstiona
which must sccompany grouting operetions according to the
integrated method for grouting developed &t the specia-
iized asscciation "Spststemponazhgeologia”. Up-to-date le~
vel of this investiguliion ensures efficisnt water shut-
off in sinking and driving.

The problem of controlling water inflows while driving or
shafting is one of the most complicated and pressing in
mining operations. Presence of water inflows sharply de-
crease® rates of mine comstruction and leasds to consider-
ably higher costs.

At the essociation "Spetstamponszhgeclogia®™, as a resuit
of a comprehensive program of research, designing and tes-
ting, & new highly effective method for water shut-off in
conetruction of mining workings, there was developed and
applied to various regioms of the USSR.

The following information on methods, technigues and pro-
cess schemes of hydrodynamic investigatiorns is the integ-
ral issue of the method. Taking into account the fact thet
efficiency of projecting and carrying cut grouting depends
completely on ascurecy and quality of hydrogeological dats,
the integrated method sitteches parsmount importance to
these invesiigations,

To obtain hydrogeologicsl information /ehich is necessary
for projecting grouting operations/, s complete program

of investigations is accomplished in 8 borehole. The para-
meters that are determinsd, include: depth of occourence;
anticipated water inflow and strata pressure; filtration
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factor; location ¢f fractures and their sise; geometry of
fractures; rate snd direction of undsrground water flow.
On the basis of the above dasta the number of grouting holes
and their specing are determiuved, the type of grout is
chosen and injection process parameters are calculated,
During the course of grouting operations hydrodynamic in-
vestigation is =iso being sccomplished ¢ control guality
results. This ellows & display of the changing rock fili-
ration properiies In the course of injection and pressnte
the possibility for effectively monitoring the process of
grouting,

To carry out ydrodynamic investigations, = series of in-
struments have bsen develcped at the specislized associ~
ation "Spetstamponazhgeologia®™: downhole Tlowmetlers
TDAT-3M-34", "DAUSAMS5T%, DAU-3M-T73%, ”DAL»?M-108" /W*th
the outside dismmcter from 0.034 to 0.108 m/; dowmhole in-
gtrument for fixing the direction of undergrﬂAn* water
flow "DAU-6": and psckers "GAU-I1" tvpe with the outer dim-
meter from 0.0%7 o 0.200 m. All of the insiruments success-
fully work both in ed and cssed boreholes. The flow-
mahers pr?v1&e me s, ;\ of flow rat the range of
0.001°107" to 50-1077 &72 and their accuracy for
uncased holez is 1%, - "% ; run in any
liguid present in & bor red strate wa-
ter, oll stc. Accursacy @f 1; ; the direction of under-
ground weter flow by the "D4U- devine emounts fto & 5
degrees. The "[AU-TY 4ype packers can withuiand pressures
up to 50 EP=.

The princival method of hWyiredynssic investigationz in
grouting ie flowmetering. Thaese tesis are carried oul in
the course of drilling upon interszetion of avery watey
boaring stratum. Testing begins with »ava:ﬂmeterlngo Fulm
lnming this,a mrcker is run down the hole and is placed

in the upper Lﬁvwr of the tested siratum. Ther the flow-
meter is run down the asle. Such » procese scheme mekes
it possible teo sccompyiish both pumping and injection tes-
ting. If it iz necessery to cerry out pumping teets, the
upper section of dri g tubes, on which the packer is
run down, should be of & bigger dismeter to let the pump
into the hole.

EBach stratum is tested &t =0t less than 3 retes while pume~
ring or injecting watsr with constant c***lcw Plowmelering
consists in slow rumning the imstrument snd fixing the

speed of rotation of a mznoing unit. After finsliz
pumping ,nge«tlon/ test
recovery is condrolled,

ng sach
the process of strata presgsure

The flowmeters snable Jetermination of the lacstion of
aquiters; number and depih of occurence of fissures and
cavities: outflew of wid from each frecture and cavity,
and also #lr size and geomaly
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The strata pressure recovery graph allows the filtration
factor, anticipated water inflow, skin effect, strata
pressure and type of an aquifer to be determined.

The "DAU-6" device enables the direction of underground
water flow in fractures and cavities and geometry of the
main lissuring to be obtained.

The above mentioned parameters are evaluated according to
methods developed at the association "Spetstamponazhgeo-
logia.

Quality control of grouting is also accomplished by hydro-
dynamic methods. The quality control method is based on a
repeated testing of the aquifer before starting grout in-
jection. Besides, the course of injection is monitoredby
the control station SKTs-2M which registers the following
characteristics: pressure fluctuation; pumping unit output;
volume of injected grout and its properties. Special in-
terpretation of these data allows determination of the
actual distribution pattern of grout, quality of filling
the voids within the created isolating curtein and resi-
dual influxes. The quality control method makes it possib-
le to ensure the calculated value of permeability factor
decrease and, as a result, permits in all cases cutting
down water inflows into a would-be mining working to the
needed amount.

High efficiency of the above methods was proved by their
application to 93 mining projects. The use of these

methods gives possibility to sharply increase efficiency
and reliability of grouting operations in mine construction
and gain considerable cost savings.
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