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DEVELOPMENT OF RECOMMENDATIONS
FOR DETERMINING THE LOCATION
OF THE MOUTHS OF GEOTECHNICAL WELLS

Abstract. The purpose of this study is to develop a plan for drilling geotechnical wells with core orientation, necessary for calculating and justifying the optimal pa-
rameters of the projected quarry. Consideration of the possibility of adjusting the initial design decisions for the development of the deposit requires reliable information
about the geomechanical condition of the rock mass. This condition is determined not only by the stress-strain state and structural and geological features, but also by the
physico-mechanical properties of ores and host rocks. In order to carry out a correct analysis of the geomechanical state of the massif, a preliminary study of the lithological
composition and physico-mechanical characteristics of the rocks is necessary. This task is supposed to be solved by drilling geotechnical wells, while the correct choice of
their location is of key importance.
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reOTeXHI/IKaJ'lbIK YHFbIMAJAPABIH CaraJIapbiH CAJYy OPBIHAAPBIH AHBIKTAY 0OMBIHIIIA YCbIHBIMAAP a3ip.11ey

Annarna. Ochl 3epTTey/IiH MaKcaThl xko0alaHaThiH Kapbep/IiH OHTAMIIBI ITaApaMETPIICPiH eCenTey KOHE Heri3ey YIIiH KaKeTTi 03eKTi Oaraapiail OThIPbIIN, FeOTeXHU-
KaJIbIK YHFbIMaIap/bl OypFbIIay KOCTapbiH d3ipiey Oonbin Tadbutagsl. Ken opHbIH Ka3y OoiibiHIIa GacTanKpl x00aIbIK MICHIIMACP/] TY3eTy MYMKIH/ITH KapacTeIpy Tay
JKBIHBICTAPbI MACCUBIHIH N€OMEXaHMKAIIBIK JKal-KYii Typasbl CeHIM/i akmaparTsl Tanan ereai. MyHzaii skaraaii Texk kepHeyni aeopMalisuianFal KYHMEH XKOHE Kypbl-
JIBIM/IBIK-T€OJIOTHSUIBIK, €PEeKIIEIIKTEePIMEH FaHa eMeC, COHBIMEH Karap KeHJEP MEH Heri3ri >KbIHBICTapAbIH (DH3HKaIbIK-MEXaHUKAJIbIK KaCHETTEPIMEH JIe aHbIKTaIaIbl.
CisleMHIH TeoMeXaHUKaIbIK KYHiHe TyphIC Taniay JKYpPrisy YIIiH Tay >KbIHBICTAPBIHBIH JIUTOJOTHSIIBIK KypaMbl MeH (DU3HKa-MEXaHUKAIIBIK CHITATTaMalIapblH alljblH-aj1a
3epTTey KaXeT. bysl MoceneHi reOTeXHUKANIBIK YHFbIMaIap/ibl OYpFblldy apKbUIbI HICITY KEPEeK, ONap/blH OPHANACYbIH AYPHIC TAHIAY MAHbI3/IbL.

Tyuiinoi co30ep: 2eomexHuKablk YHoimManap, OYpeuliay, IUmono2us, 2e0N02Usibli Miikmep, YHblMd Ca2anapbl, HCoiHbICO3EKMI 6a20apiay.

Paspaﬁonca pekomeﬂaaunﬁ 110 OIIPEICJICHUI0 MECT 3aJ10KCHUS YCThEB I€0TEXHUYECKUX CKBAKUH

AunHoTauus. Llenbo HACTOSIIEr0 MCCICA0BAHMS SIBISCTCS pa3paboTka ruiaHa OypeHHs: FeOTEeXHHYECKUX CKBAKHH C OPHEHTHPOBAHMEM KEpHA, HEOOXOAMMOTO s
pacuera 1 000CHOBAHHs ONTHMAJBHEIX ITAPAMETPOB IIPOEKTHPYEMOTo Kapbepa. PaccMoTpenne BO3MOKHOCTH KOPPEKTHPOBKHU NEPBOHAYAIIBHBIX MPOSKTHBIX PEIICHHH 110
pa3paboTke MeCTOpOKIeHHs TpebyeT J10CTOBEpHOH MH(OPMAINK O reOMeXaHNUECKOM COCTOSIHMM MacCHBa TOPHBIX TOPOA. Takoe COCTOSIHHME OIMpeseseTcss He TONBKO
HANPsHKEHHO-1e(OPMHUPOBAHHBIM COCTOSHUEM M CTPYKTYPHO-I'€0JIOTHYECKMMH 0COOCHHOCTAMMU, HO U (PU3UKO-MEXaHHMYECKUMHU CBOMCTBAMH DY/ U BMEIIAIOIIMX MTOPOJ.
JUist mpoBe/ieH ST KOPPEKTHOTO aHAIN3a FEOMEXaHNUECKOTO COCTOSIHHIS MAacCHBa HEOOXOMMO MPEIBAPHTEILHOC H3YUEHNE JIUTOIOINUECKOTO COCTaBa M (DH3MKO-MEXaHNU-
YeCKMX XapaKTepPUCTHK MOPOJI. DTy 3a/auy NPEANoIaraeTcs pemarh myTeM OypeHns Te0TeXHHUECKUX CKBAKHH, IIPH 9TOM KIII0UEBOE 3HAYCHIE UMEET NPAaBUIIBbHBII BHIOOD

HUX pacCIOJIOKCHUS.

Knrwouesvie cnosa: ccomexnuueckue CK8a3cumbl, 6yp€Hll€, JIUMos0cus, ceoiocudecKue paspesvl, YCmovs CK8ANCUHRbL, OPUEHMUPOBAHUE KePHA.

Introduction

A comprehensive assessment of the geomechanical con-
dition of the rock mass is necessary for the effective design
and safe operation of quarry workings. One of the key stages
in this process is the drilling of geotechnical wells, which al-
lows obtaining reliable data on the lithological and structural
features and physico-mechanical properties of rocks [1]. The
purpose of this work is to formulate technical and geologi-
cal requirements for the parameters of the projected wells
designed to collect information necessary for modeling the
stability of sides and ledges in the conditions of the Verkh-
nekayraktinskoye field, which is being developed by an open
method [2].

Methodology

The development of requirements for projected geotechni-
cal wells is conditioned by the need to obtain reliable infor-
mation about the structure of the rock mass, which ensures the
calculation of stable parameters of quarry slopes [3, 4]. The
basic requirements include:

- Optimization of the total length of wells — it should be the
minimum necessary to obtain representative data, excluding
excessive drilling;

- Rock profiling — each well must intersect all major litho-
logical differences found within the design area;

- The recommended angle of inclination varies from -45°
to -90°, which provides coverage of arrays at different depths
and allows you to simulate the stress-strain state in different
areas of the quarry.;
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- Informative laying — the placement and orientation of
wells should ensure that sufficient information is obtained for
subsequent geomechanical modeling and justification of slope
stability parameters [5, 6].

Given that the field will be developed in an open-pit man-
ner, the length of individual wells is determined by a number of
factors, including the elevation of the mouth, the depth of the
projected quarry bottom and the angle of inclination of the well.

The minimum depth is achieved with vertical drilling, while
the maximum depth is provided with a 45° inclination, which
allows you to cover the entire rock capacity up to the design
depth of the quarry. The maximum allowable well lengths, de-
pending on the design marks, are shown in Table 1.

Results

Due to the fact that geological disturbances have been stud-
ied sufficiently and data on the angles of incidence and strike
are available, there is no need for additional studies to deter-
mine the parameters of geological disturbances.

Therefore, it is advisable to design vertical geotechnical
wells.

When designing geological wells, it is necessary to place
them in such a way that all lithological differences are re-
vealed. At the same time, the areas of exposed lithological dif-
ferences should ensure that a sufficient number of samples are
taken to determine the physico-mechanical properties.

To determine the rational locations of wellheads, we con-
sider vertical geological sections along the profile lines: IX—
XXVIIL.
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Table 1
Maximum and minimum well depths, m
Kecme 1
Yuzoimanapoviy makcumanowl yscone MuRUMAnobl mepeHoizi, m
Tabnuya 1
Makcumanvnsvle u MUHUMATIbHbLE 2TIYOUHBL CKEANCUH, M
. The design mark
Field si O?;E:ij:ﬁﬁg: d of the bottom of izri;r Design depth of wells
leld site the quarry P
max min min max
The eastern part of 815 804 500 316 304 445
the quarry
The middle part of 863 837 500 363 337 513
the career
The western part of 831 822 500 326 322 468
the quarry
The southern part of 842 808 500 327 308 484
the quarry
The northern part of 828 812 500 328 312 464
the quarry

In addition, it is necessary to take into account the place-
ment of rock piles. According to the master plan, the dump is
planned to be located on the north side of the quarry.

Discussion of the results

Taking into account the projected placement of landfills and
the features of the occurrence of rocks, a rational scheme for
the spatial placement of geotechnical wells has been devel-
oped. To account for the geological structure of the massif, a
framework geological model of the deposit was used, based

E on the interpretation of existing stratigraphic and lithological
sections [7, 8].

Figure 1. Tectonic disturbances of the deposit.
Cypert 1. KeH OpHBIHBIH TEKTOHHUKAJIBIK 0Y3bLIYbI.
Puc. 1. TekToHNYeCKUEe HAPYUIEHUS] MeCTOPOKAEHMS.

Figure 3. A frame model of the rocks of the Verkhne

Kayrakty deposit.
Cypet 3. Koraprbl KalipakTbl KeH OpHBIHBIH Tay
Figure 2. The layout of profile lines. JKbIHBICTAPBIHBIH KAHKAJIBIK MOJIeJIi.
Cypert 2. Beiiin xkemiiepin opHaaacThIpy cXeMachl. Puc. 3. KapkacHasi Moges1b TOPHBIX IIOPOJ
Puc. 2. Cxema pa3menieHusi npoQuIbLHBIX JHHHHA. MecToposxkeHns Bepxunee KalipakTsl.
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Figure 4. Well placement scheme.
Cypet 4. ¥YHFpIMaJIap/bl OPHAJIACTBIPY CXeMAachl.
Puc. 4. Cxema pasMenieHus1 CKBasKHH.

Wells are mainly proposed to be drilled along the contour
of the quarry. Such an arrangement of wells will allow you to
obtain information about the impact on the final contour of the
quarry [9, 10].

It is planned to use the VKR 1 20 well to open the inter-
bedded stratum of siltstones and sandstones (Figure 5). The
VKR _1 20 well is proposed to be placed along the XIX line.

Figure 5. Vertical incision along the XIX line.
Cypet 5. XIX cbI3bIK 00iibIHIIA TiK TiJTIri.
Puc. 5. BeprukasnbHblii pazpe3 no gunun XIX.

It is proposed to drill the VKR 2 20 well on profile line
XXII (Figure 6). The well is planned to open siltstone and
sandstone layers (Figure 6).

-

Figure 6. Vertical incision along line XXIII.
Cypet 6. XXIII cbI3bIK 60fibIHIIA TiK Tijdiri.
Puc. 6. Beprukansnsiii pazpe3 mo juauu XXIII.

Well VKR 3 20 is proposed to be drilled along line XX-
VIIL. This well is expected to open the siltstone thickness,
quartz vein, gabbro-diorites and gabbro-diabases. In addition,
the well reveals a geological disturbance VI. It is recommend-
ed to plan the VKR _6 20 well on line XXVII (Figure 7). With
a similar location, the well is planned to open clays, siltstones
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and sandstones.

Figure 7. Vertical incision along line XXVII.
Cypet 7. XXVII cbI3bIK 00iibIHIIA TiK Kecy.
Puc. 7. BepruxkajbHblii pa3pe3 no quHuu XXVIIL.

It is recommended to place the VKR 4 20 well at the base
of the planned dump in order to have information about the geo-
logical structure of the specified site. Currently, there is no in-
formation on the lithological differences composing the stratum.

It is recommended to drill the VKR 5 20 well on line
XXXI (Figure 8). As can be seen from Figure 8, the well is
planned to open clays, interlayers of siltstones and sandstones,
and lenses of sandstones.

Figure 8. Vertical incision along the XXXI line.
Cyper 8. XXXI cpbI3bIFbl 00HbIHIIA TiK Tiiri.
Puc. 8. Beprukaabnblii pa3pe3 no aunun XXXI.

It is recommended to drill the VKR 7 20 well on line XIII
(Figure 9). As can be seen from Figure 9, the well is planned
to open gabbro-diabases, gabbro-diorites, interbedding of silt-
stones and sandstones. Well VKR _8 20 is planned on line X.
The well is expected to open gabbro-diabases, gabbro-diorites,
siltstones.

=)
F

VKR_8_20

72000

Figure 9. Vertical cut along the X-line.
Cyper 9. X cbI3bIFbI 00HbIHINIA TiK TLJTIri.
Puc. 9. BeprukaabHsblii pa3pes no JuHuu X.

It is recommended to drill the VKR 9 20 well along line
XXV (Figure 10). This well is expected to open clays and silt-
stones (Figure 10).
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Figure 10. Vertical incision along the XXV line.
Cypert 10. XXV cbI3bIFbl 00HbIHIIA TiK TiTiri.
Puc. 10. BeprukanabHbiii pa3pe3 no gunuu XXV.

The VKR 10 20 well is planned to be located along the
XIX line. Such an arrangement of the well will make it possi-
ble to open clays, siltstones and sandstones. It is recommended
to drill the VKR 11 20 well along line XVII (Figure 11).

The VKR 11 20 well is expected to open clays, siltstones
and sandstones.

Conclusion
The accuracy and validity of the choice of sites for laying
the mouths of geotechnical wells has a key impact on the reli-

* VKR_11_20

Figure 11. Vertical section along line XVII.
Cypet 11. XVII cbI3bIK 00iibIHIIA TiK Timiri.
Puc. 11. BepruxkajbHblii pa3pe3 no quauu XVIIL

ability of the assessment of the geomechanical state of the rock
mass of the deposit. The completeness of the initial data used
in engineering and geological calculations, modeling of slope
stability and subsequent design of mining parameters depends
on the correctness of the location of wells. Thus, the optimal
choice of coordinates and parameters for laying the mouths of
geotechnical wells is one of the most important conditions for
ensuring the reliability of design solutions and effective plan-
ning of field development.
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