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Views on drilling effectiveness and sampling estimation for solid ore minerals
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ABSTRACT

As a result of well drilling, a geological sample recovery was taken as a cylindrical rock sample. This
rock sample core would be used for further study of the conditions of occurrence of ore minerals.
The great practical importance of supplying reliability and representativeness of geological surveys
is the assessment of drilling quality and effectiveness. We were attempting to study the core
recovery measuring ways for efficiency estimating of drilling for solid minerals, which will be
submitted in this article. Also analyzed existing methods, their advantages and disadvantages. The
RQD (Rock Quality Designation) measuring method we suggest as criteria is the best way of
unbiased effectiveness assessment. It is necessary to closely research the lithological section
finished by drilling wells, and the geological, technical and hydrogeological conditions of the
explored fields to solve economic efficiency at the down-the-hole cleaning method. In-depth study
methodology of the main elements of the “diamond bit-rock” pair and the conditions of the
normal drilling process can be the basis for successful implementation of geological tasks by
drilling personnel. Currently uses three main methods of core recovery measuring (linear, volume,
weight). However, they did not consider coefficients of fragmentation, fracturing and loosening
and that is why the RQD method has a clear advantage over the traditionally used methods. The
RQD method has already been successfully introduced to the geological exploration sites of the
Ministry of Mining Industry and Geology of the Republic of Uzbekistan.
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Introduction Along with a large number of manufacturers and
modifications of fully hydraulic drill machines for
solid ore minerals, their expensiveness, drilling

capacity, andhigh operating costs cause an

The current level of scientific and technological
progress in drill machine manufacturing and the

increasing range of various drilling methods by the
appearance of boring systems determines the
detailed investigation and application of drilling
efficiency assessment methods, in particular, for
solid ore minerals.

objective choosing of models and their quality
estimating at the designing and operating.

Wherein, has a special relevance and industrial
significance in detecting the drilling parameters
function by the deepening for one rotating of the bit,
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energy consumption for rock destroying in
the bottom of the hole, the real cross-sectional area
of the well and the diamond tool wear from the
results of drilling at the form of core and cuttings.

Experimental part

Below are some fundamental concepts about
evaluating the effectiveness of drilling operations
for solid minerals.

V.G. Kardysh and A.S. Okmyanskiy [[1], [2]]
suggested the technical level and quality estimation
of the equipment for exploration well drilling by the
specific indicator, which will accepted in the power-
to-weight ratio and metal consumption.

According to V.G. Kardysh seems that the
estimation of some drilling methods for non-deep
wells must be based on the following criteria:

a) the efficiency drilling possibility for certain
deep and diameters in the different lithological
rocks;

b) the requested power and transportable
equipment designing possibility which suitable for
the current conditions;

c) the possibility of achieving the ultimate
objective by drilling — quality sampling and stable
borehole wall getting.

It is necessary to identify and consider the
following terms for objective analysis and
comparison of various drilling methods, as well as
for the quantitative expression of their most
significant positive and negative features: drilling
trip speed change, average drilling trip speed,
provided drilling trip speed, energy and metal
consumption and drilling time.

B.M. Rebrik [[2], [3]] submitted interesting
scientific research, which suggests the detecting
method of universal indicators of drilling machines'
efficiency by conditional accrual of points to each of
the operational parameters.

D.N. Bashkatov considers [[4], [5]] that the
drilling method of engineering-geological wells and
the model of thedrill rig should provide the
necessary quantity and quality of information about
the engineering-geological properties of soils and
high technical-economic indicators of well drilling.

By the M.G. Abramson opinion, [[6], [7]] the
criteria of exploration well drilling methods and
modes estimation may be drilling capacity and the
cost of 1 meter well drilling.

M.G. Abramson [[8], [9]] thinks that the property
of efficiency of different types of exploration well
drilling can be used inthe technical parameters:
drilling mechanical and trip speed, deepening for
one trip, but sinking and drilling capacity for 1
month. However, making a verdict about the one or

other drilling method efficiency is not enough just on
the one technical parameter, because it doesn’t
always lead to the correct conclusion about the
efficiency and profitability of drilling operations.
Therefore, the technical parameters should be
added economically: the cost of 1-meter drilling and
the economic efficiency of drilling (Eq).

_ C*Ry(H,D)

Eq e

(1)

here C — drilling capacity, meter per month;
Ri(H, D) — regulatory time (Time Standards vol.V),
suitable for the average rock hardness H and
average deep of the holes D; C;— the cost of 1 shift.

In modern drilling equipment, engine power is
the main parameter determining the actual
technological capabilities of drilling rigs. In this
regard, the correct choice of engine power, which
provides the possibility of using forced drilling
modes, is one of the urgent tasks that must be
solved by conducting experimental work to
determine the power costs and a thorough analysis
of the energy characteristics of imported equipment
[[10], [11]].

The engine power mounted on the advanced
drill rigs is the main parameter, which defines the
reality technological features of these equipment.
Therefore, the correct choice of engine power,
which provides the boosted drilling parameters is
important. So, we think that the solution to this issue
is to test power consumption and energy properties
by analyzing imported equipment. We have to be
mindful, however, that the energy properties of drill
machines are a complex concept, which considers
the estimation of the operational features
depending on the supplied power - drilling
possibility with any rod size with the drilling speed
and weight on bit (WOB) combination.

The main task of well drilling is the maximum
possible core recovery. Almost all researchers-
specialists in the field of exploration well drilling deal
with the issue of increasing core recovery. There are
frequent cases of rejection and low-quality sampling
of individual well intervals. As a result of this, until
recently, in many solid mining sites, the obtained
drilling data was not used for deposit calculating
[[12], [13], [14]].

With the increasing depth of prospecting and
exploration of deposits, the high cost of
underground works and technological problems of
extracting reliable core samples in difficult
geological conditions due to selective erosion, as
well as violation of the integrity of the core, indicates
the need for an in-depth study of the issue of
increasing its vyield. The issues of objective
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assessment of the yield of core and cuttings when
using new special technical means, technology and
drilling methods also arise.

It is known that the following problems can be
solved using one intersection or well:

1. Study of the physical and mechanical
properties of ores and host rocks;

2. Analysis of the textural and structural
features of ores and host rocks;

3. Determining the presence or absence of ore
bodies;

4. Studying the material and mineralogical
composition of ores;

5. Determination of the content of useful
components;

6. The same, associated elements;

7. Harmful impurities;

8. Thickness of ore bodies.

It is known that other tasks related to the study
of the variability and distribution of mineralization,
processing technology and schemes for extracting
useful, associated and harmful components of ores,
as well as determining the occurrence elements of
ore bodies, their coordinates, etc. are solved using
data from several wells.

Analysis of the above tasks shows that for their
objective, the completeness, continuity and integrity
of the sample are of main importance. Therefore,
the main criterion for assessing the quality of drilling
technology is the linear core yield, determined by
the formula:

B, =7+ 100

14

were.lk - length of the lifted core; hp - passage
per trip.

This approach is valid in cases of drilling through
monolithic rocks and obtaining a solid column-core,
when estimating the yield of the destroyed core
using the given formula, mistakes are made due to

Table 1 — Main quality criteria for core samples

the exclusion of the influence of the loosening
coefficient.

The objectivity of assessing the reliability of a
core sample increases when using the expression:

!

i

B, =——
“ hyx K

* 100
where l,’c - length of the destroyed core, folded
along the diameter of a dense column; hp -

penetration per trip; Kr. - core loosening coefficient
(with normal drilling diameters of 46-127 mm, it

ranges from 1,45-2,07).

In most cases, destroyed core recovery is more
accurately determined by the volumetric method:

Uk

By = ——— % 100
KT 0,785 % dZxhy, |

where BK - core recovery assessed by an
objective method, %; U} — the volume of actually
raised core; dk - average core diameter in a given
trip; hp - passage per trip.

The volumes of the destroyed core can be
determined in special measuring cylinders. A
weighting method for estimating core recovery is
also used as RQD:

Py
B, = > - %
0,785 * dj, *lzfJ * j

100

where Py, - the weight of the lifted core; d, -
average core diameter; lp - penetration per trip;j -
volumetric weight of the core.

There are other principles for assessing the
quality of core samples according to their criteria,
which are shown in Table 1.

o General characteristics of the L e .
Criterion . Main criterion Characteristic criterion Core Evaluation
criterion
Correspondence of the properties Linear Exit, %
. Amount of core .
1 of the core material to the . . Weight Same
. material (core yield)
traversed well interval Volume
The presence of selective Change in content,
5 Same Material composition erosion of the useful %
of core material component.
Volatile content Same
. Yes, no
Secondary core crushing. .
. . In units of
Structure of core Change in physical and .
3 Same - > . magnitude,
material mechanical properties, core
. . the degree of
orientation .
rotation
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Possible  combinations of the  given
characteristics of core samples to preserve the mass
and structure of the core, the content of minerals in
it under real conditions are given in Table 2.

Assuming a possible loss of 60% of the sample
mass and a minimum requirement of 40% of the
core mass [15], compiled a classification of core

samples according to the degree of reliability of the
obtained geological information (Table 3).

From the point of view of completeness,
uniformity and continuity of the material yield in the
sample, there can be three cases of core reliability
and information content (Figure 1).

Table 2 — Options for correlating the quality characteristics of a core sample

Qualitative
characteristics of the | 1] 1]
core

v \" \ Vil Vil

Core mass
conservation

Preservation of core
structure

Mineral content + + +

Table 3 — Classification of core samples according to the degree of reliability of the obtained geological information

Degree of reliability
Sample . . . .
class Class characteristics of the information Solvable geological problems
received
The sample corresponds to the original well
interval: Engineering-geological and
by structure; . hydrogeological surveys in ver
Y . ! Maximum yarog & . 4 . :
by weight; weak rocks, determination of
according to the true content of the mineral rock occurrence elements, etc.
component
The sample corresponds to the original well
interval: Obtaining complete geological
Il by weight; High information when exploring for
according to the true content of the solid minerals of any origin
resulting component
The sample corresponds to the original well Obtaining sufficient geological
interval: . information when exploring
1] . Partial .
according to the true content of the most metamorphic and
resulting component sedimentary deposits
Information about the presence
The sample does not correspond to the L. . . P
v . . . Minimum of minerals. Information on host
original well interval in all respects rocks

40 s0 60 70 80 @0 100

a) Continuous, Uniform

b) Continuous, Uneven

40 50 B0 70 8 90 100

c) Intermittent, Uneven

0 1 20 30

Fig.1. - Completeness, uniformity and continuity of sample material output
(Drilling feed for 1 trip is 100cm)
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Table 4 — Deviation of the material yield of individual sam
(Diamond core drilling — NV system)

ples from the average for the well

Well No. 20 Well No. 7 Well No. 17
Deviation Deviation Deviation
No. Sample Sample Sample yield,
yield, % + % yield, % + % % + %
1 83 +1 1.2 100 +22 90 +47
2 84 +2 39 -39 90 +47
3 71 -11 51 -27 63 +20
4 89 +7 36 -42 54.9 0 -43
5 85 +3 65 -13 50 +13
6 84 +2 66 -12 50 +13
7 89 +7 100 +22 50 +13
8 72 -10 88 +10 100 +57 132.5
9 100 +10 100 +22 6 -43
10 86 +4 100 +22 48 +5 11.6
11 73 -9 68 -10 48 +5
12 85 +3 100 +22 56 +13
13 79 -3 83 +5 56 +13
14 74 -8 70 -8 0 -43
15 79 -3 100 +22 86 +43
16 79 -3 100 +22 0 -43
17 61 -21 25.6 76 -2 2.6 100 +57
18 62 -20 36 -40 100 +57
19 78 -4 50 -28 0 -43
20 75 -7 63 -15 100 +57
21 100 +18 94 +16 100 +57
22 75 -7 100 +22 79 +36
23 100 +18 70 -8 0 -43
24 100 +18 94 +16 0 -43
25 90 +8 96 +18 0 -43
Average 82 78 43

Table 4 shows the completeness, uniformity and
intermittency of the rock material recovery in the
form of a sample, according to the trip withdrawals
of experimental wells at the Muruntau gold deposit
(data of the 2011-2022 year).

From the above, it is clear that with a continuous
and uniform (a) recovery of rock material - core
samples will be the most reliable, since the
displacement of rock materials in the sampling
interval is unlikely, and there is no selective erosion.
This allows usto accurately record the main
parameters of the ore: the average content of the
useful component, thickness and contacts with the
host rocks.

With a continuous and uneven (b) rock material
recovery, the sample is less reliable and not always
representative, since in this option, displacement of
materials in the sampling interval is possible and
selective erosion occurs, and this will lead to
inaccurate determination of contacts and distortion
of the true metal content in the ore.

If the material is released intermittently and
unevenly (c), the sample will be unreliable.

Table 5 shows the parameters of borehole and
control furrow samples, showing the relative
deviation of the parameters of borehole samples
from furrow samples, taken as 100%. Wells No.20
and No.17 were controlled by underground pit
No.13, and well No.7 by underground pit No.25.
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Table 5 — Influence of material yield on sample reliability

Sample parameters in arbitrary units Deviation of parameters of
Well borehole samples from furrow
well furrow
number samples, %

M C M% M C M% M C M%

20 25 98 2465 25 89 2198 0 +10 +10

7 25 130 3240 25 107 2680 0 +21 +21

17 12 125 1587 25 88 2198 -48 +44 +68

Table 6 — Dependence of sampling reliability on the completeness of continuity and uniformity of material

release into the sample

Average Deviation of
g private Average random deviations, % Metro percent Attitude
Wells sample L.
. samples, % deviation, % 7/6
yield, % - -
min max absolute relative

1 2 3 4 5 6 7 8
20 82 1.2 25.6 8.2 10.0 +10 1,000
7 78 2.6 54.6 19.4 24.9 +21 0.844
17 43 11.6 | 132.5 35.9 83.6 -68 0.813

Below, summary Table 6 shows the average
material recovery per sample for wells 20, 7 and 17,
the limits of deviations of private samples from the
average vyield of material, the average random
deviations of samples for wells and the relative
deviation of the metro per cent for well and furrow

(gutter) samples.
A.A. Abdumazhitov expressed the opinion [16]

that the quality of drilling of prospecting and
exploration wells should ensure:

a) geological information fullness (drilling
sampling by penetration and by the percentage of its
recovery, ore body testing, and geophysical
researching);

b) well boring in the given direction (profile)

taking into account the permissible deviations for
specific geological and technical conditions;

c) the configuration of the borehole within the
limits of permissible deviations (cavernous,
collapse), which excludes the occurrence of
complications during drilling and fastening of wells;

d) borehole sample must be continuously by line
and stable by cross-section;

e) The sampling method must be suitable to the
geological features of the ore deposits and the

mineral resources distribution properties;

f) requirements to the core recovery fullness and
bit diameter for randomly oriented vein formations
and stockworks sampling must be defined by his

liability to the selectively destroy.
He also suggests the consolidation scheme of

geological-technical-technological system elements
cooperation in just one whole process for drilling

results recovery (fig.1), which reflects the equal
participation of geological environment, drilling
technology and technics features in the drilling
process to get an accurate result.

Currently also used the RQD (Rock Quality
Designation) - core recovery quality estimation
criteria, as an objective evaluation system of drilling
effectiveness. This method measures only solid and
not destroyed parts of recovered core samples, with
lengths of more than 10 cm. The part's length is less
than 100 mm don’t take to measure. If the length
measuring of the core by line gives more than 91%
RQD is the best. Besides that, we use the TCR (Total
Core Recovery) method and SCR (Solid Core
Recovery), but among them, RQD is an objective way
of drilling efficiency estimation by each trip [[17],
(18], [19], [20]].

Another important way of drilling process
efficiency estimation may be deeply researching the
main elements of the “diamond bit-rock” pair and
the normal drilling process conditions. Here it is
appropriate to use a well-known position in
tribotechnics — the Kragelsky-Druyanov formula,
which determines the condition for the transition
from external friction to micro-cutting:

(2)

==

+=>
Os

N | =

here h — penetration depth of indenter; r —
spherical indenter radius; t — friction contact
strength on moving; o_s — rock yield strength.
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The normal drilling process, and consequently,
the most efficiency rock destroying in the hole
bottom might be formulated as below:

he.f.t. < hn. < hb.n.w (3)

here, heft — penetration depth suitable to the
(2), which sows micro-cutting mode condition
(external friction threshold); hn — penetration for
the normal drilling condition; hbnw — penetration
for the normal diamond wear.

Research conducted in this direction allows
foridentifying and characterising the main
conditions of “diamond bit-rock” pair collaboration
(table 7).

In the work [[8], [9]] submitted that to achieve
economic efficiency when choosing a method for
down-the-hole cleaning in each case, it is necessary
to carefully study the lithological section, geological,
technical and hydrogeological conditions of the
explored site. This will make it possible to choose the
suitable drilling technology in specific conditions and
range the required technology in a manner to
eliminate possible complications.

Here also presented the results about the
advisable and economic justification of the
combined drill method: air drilling to the technically
possible depth, then drilling with liquid flushing,
which is widely used where the upper part of the
borehole consists of dry rocks, and the lower part is
with water flows [10]. When looking at them from
another angle, the upper part of the well with
abnormal rocks could be used for liquid flushing,
then, after well casing or plugging continue with air
drilling. They got good results using the combined
drill method at the Samarkand and Almalyk drill sites
of the Ministry of Geology ofthe Republic of
Uzbekistan. The cost of a 1-meter combined drill
method might allow saving money average of 50-
70% in comparison with liquid flushing of the well.

Time-lapse observations were carried out on 78
wells with a total depth of 10,000 meters, of which
8000 meters were drilled with air. To compare the
data parameters was taken where used water-clay
liquid flushing at 2000 meters of well drilling. In the
table 8 shows the balance of drill rig working time
with a diameter of 132 and 112 mm in rocks
hardness I-VII.

Table 7 — The main conditions of “diamond bit-rock” pair collaboration

. . The diamond The rock The number of The pair collaboration
The pair collaboration . . - .
bit wear deformation rounds for rock- condition during
property . .
properties property destroying the process
Elastic
displacement K
Diamond bit polishing (grinding and - ® b 4T <1/
(“bit-rock” pair friction Fatigues surface abrasion) r+ /o 2
stayi (h—0)
ying)
Plasti
. astic 1<K<w
displacement
The normal drilling h/r + g, = 1/2
process Fatigues, (h = hypp)
Abrasive, Microcutting K<1 h op 1
) . /r+ Yo, >/
High wear of Erosive s 2
the diamond bit (h="T/y)
Table 8 — The drill rig working time balance parameters
Drill d
Cleaning | Drilled, . " Sec-on allry Waiting Downhole Assembly and Transportation,
time, working time, . . .
agent m % % time, % failure, % disassembly, % %
(o] (o]
Air 8 000 43.8 28.7 2.3 0.2 9.6 15.4
Water 2 000 34.0 21.8 7.0 5.5 12.8 18.9
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Conclusions

Overall, summarizing this article can be noted

below:
the issues of evaluating the effectiveness of

exploration well drilling for solid minerals is
important for research and production units of the

geological industry;
the formulation of specific experimental and

industrial research in this direction contributes to
the improvement of the results of the exploration

work carried out;
the introduction of generalized criteria and the

results obtained by early research to assess the
effectiveness of drilling operations will give a
powerful impetus to the sustainable development of

the country's mineral resource base;
to assess the effectiveness of drilling operations,

it is considered appropriate to use the criterion of
the difference between the costs of conducting
geological exploration and the value of the results

obtained - the amount of forecast resources and
mineral reserves;

all other things being equal (especially in terms
of information content), drilling methods with
greater economic efficiency should be used;

when choosing a combined drilling technology
for a specific object, it is advisable to take into
account the lithological section of the well,
and geological, technical and hydrogeological
conditions.
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TYWIHAEME

¥HFbIMaHbl BypFblnay HITUNKECIHAE LMANHAPAIK Tay XKbIHbICTAPbIHbIH, YAFiCi TYPiHAE re0NornANbIK,
CblHaMa anblHAbl. Byn Tay XKbIHbICTAPbIHbIH, KbIHbICO3€ri (KEPH) KEH MWHepanAapbiHbIH, Naiaa
6ony karpaiinapblH oAaH api 3epTTey YWiH naiganaHbinagbl. bypfbinay canacbiH KaHe OHbIH,
TUMiMAiniriH - 6afanay reonoruanblk 3epTTeynepid, CeHimAiniri mMeH penpeseHTaTUBTIAIrH
KaMTamacbl3 eTy TYPFbICbIHAH Y/IKeH NPaKTUKaNbIK MaHbI3bl 6ap. bis ocbl Makanasa ycbiHbIIATbIH
KaTTbl Nainganbl Kasbanapabl 6yprolaayabliH TMiMAiniriH 6aranay yLiH XbIHbICE3eK (KepH) eHaipyai
efllley aAicTepiH 3epTTeyre TbipblCTblK. CoHAaAlM-aKk, KongdaHbiCTarbl d4icTep, 0napAplH,
APTbIKLWbINbIKTapbl MEH KeMLWiniktepi TangaHabl. Kputepuit petiHae 6i3 eHiMAinikTi 06beKTUBTI
6afanaygblH, €H Kakcbl Tacifi 60/bin TabblaaTbiH Tay bIHbICTAPbIHbIH, canacbiH (RQD) (Tay
bIHbICcTapbiHbIH, CanacbiH benriney) enwey aAiciH ycbiHambl3. ¥HFbIManapabl Tasanay a4iCiHiH,
3KOHOMMKANbIK TUIMAINIT Typanbl MaceneHi Wwewy yWiH yHFbiManapabl bypfbliay HaTUXKeciHAe
anblHFAH NIUTONOTUANBIK KUMMaHbl, bapnaHfaH KeH OPbIHAAPbIHbIH, F€0N0TUANDIK, TEXHUKA/bIK
YKIHE rMApOreoNorMANbIK XKaFaanapblH MyKUAT 3epaeney KaxeT. «AIMac Kallay — Tay *KbIHbICbI»
YKYObIHbIH, HETi3ri 3/1eMEeHTTepiHiH aAicTeMeciH aHe KanbinTbl Bypfblnay NPOLECiHiH, LWapTTapbliH
TepeH, 3epTTey bypFbinay NEPCOHA/bIHbIH, FTe0NOMUABIK TancbipManapAbl CTTi OPbIHAAYbIHA HETi3
6ona anagbl. Kasipri yaKbiTTa XbIHbICE3eK (KepH) eHAipyai enweyaiH yw Herisri agici
KONAaHbINaAb! (CbI3bIKTbIK, KeNemaik, canmakTbiK). bipak onapaa ¢parmeHTaums, CbiHy KaHe
KOMCbITYy KoaddpuumeHTTepi eckepinmeingi, coHablkTaH RQD agici AaCTypAi KoNAaHbINATbIH
94icTepAeH alKblH apTbIKLWbINbIKKA Me. RQD agici ©36ekctaH Pecnybiunkacbl Tay-KeH KaHe
reosiorma MUHUCTPAITIHIH, reonornanbik 6apnay yyackenepiHge caTTi eHrisingi.

Tyiiin ce3dep: 6aranay, TWMIMAINIK, yHFbIManapabl 6ypfblnay, KaTTbl KeH MUHepanaapbl,
KpuTepuiinep, bypfblnay a4ici, XKbIHbICO3EKTEPAi any, YHFbIManapabl Ta3apTy, aAmac Kaway.
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AHHOTAUMA

B pesynbrate 6ypeHus CKBa)KMHbI Obl NOAYYEH reONOrMYeckuit obpasel, B3ATbIM B BUAE
LUMAHAPpUYEcKoro obpasua ropHoit nopogpl. 3ToT obpasel, nopoapl — KepH byaeT Ucnob3oBaH
ONA JanbHenWero U3y4yeHus ycnoBuid 3aneraHna pygHbiX MUHepanoB. Bonblioe npakTuyeckoe
3HayYeHWe C TOUKM 3peHNs obecneyeHns [OCTOBEPHOCTU U PENPE3EHTAaTUBHOCTU FE0NOrMYECKUX
nccnenoBaHWii MMeeT oLeHKa KadectBa bypeHusa u ero adpdekTmBHOCTU. Mbl npeanpuHAAn
NOMNbITKY U3y4YnUTb CNOCOBbI M3MEPEHUA U3BNEYEHUA KePHA ANA OLEHKMN 3bPEeKTUBHOCTH BypeHus
Ha TBep/ble NoNE3HbIE UCKOMAeMble, KOTopble ByAyT NpeacTaBfeHbl B 3TOM cTaTbe. Takke 6blan
NPOaHaNM3NPOBaHbl CYLLECTBYIOLLME METOAbl, UX NPEeMMYyLLECTBA M HedoCTaTKU. B Kauvectse
KpUTEPUA Mbl Mpeanaraem MeTos U3MepeHUs KayecTBa ropHbix nopog (RQD), KoTopsblit ABnseTcs
HaUAyYWUM Cnocobom O6BEKTUBHOM OUEHKU 3bdekTMBHOCTU. [nA pelweHuna Bonpoca 06
3KOHOMMYECKOW 3DDEKTUBHOCTU CKBAKMHHOMO METOAa OYMCTKM HeobXxoAMMO TuwaTenbHoe
M3yyeHue NIMTONIOTMYECKOro paspesa, NOJIlyYEHHOro NpWU BYpPeHUM CKBAXKUH, reoNornyeckux,
TEXHWUYECKMUX W TUAPOre0/IONMUYECKUX YCNOBUI Pa3BeAaHHbIX MECTOPOXAeHUI. YrnybneHHoe
M3yyeHue MeTOA0/I0TMN OCHOBHbIX 3/IEMEHTOB Napbl “anMasHoe A010TO - nopoaa” M ycnosuii
HOpPManbHOro npouecca bypeHWa MOXKeT CTaTb OCHOBOW AN YCMEWHOro BbINOAHEHUA
reosIorMyeckmx 3agay byposbim NepcoHanom. B HacTosLLee BpeMs UCNONb3YOTCA TPU OCHOBHbIX
MeTo4a U3MEpPEeHUA M3B/EYEHUN KepHa (MHEeNHbIA, 06beMHbI, MaccoBblit). OgHAKO OHM He
YYUTbIBAIOT KO3DDULMEHTLI GparmeHTaLum, TPELLMHOBATOCTU U PA3PbIXNEHUSA, U UMEHHO NO3TOMY
RQD-meToa, MMeeT ABHOE NpeuMMyLLecTBO nepes, TPaAULMOHHO MCMOAb3yeMbIMU METOAAMM.
MeToa RQD y:e ycnewHo BHeApPeH Ha reosoro-passeaoUHbix 06bekTax MuUHUCTepCTBa ropHowM
NPOMbILWNEHHOCTU U reonornm Pecnybamku Y3bekucraH.

Knrodeabie cnoea: oueHKa, 3bGeKTUBHOCTb, BypeHue CKBaXWH, TBepable pyAHble MUHEpansl,
KpUTepUn, MeTog, bypeHus, U3BieveHre KePHA, OYUCTKA CKBAXKMHbI, aIMasHOe [0/10TO.
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