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Summary. The paper discusses the relationship between the mechanical properties of oil-
saturated reservoirs and stability of the near-wellbore zone during the long-term exploitation of an
oil field. The relevance of this task is associated with on one hand the choice of the most rational
wellbore design, and on the other — the necessity to consider the mechanisms of rock pressure
manifestation, reservoir destruction during fluid movement, etc. These interconnected factors are
typically assessed through studies of dynamic petrophysics in the field of oil and gas reservoir de-
velopment. During the operation of producing wells, a significant decrease is observed in reservoir
pressure as a result of the formation of a depression cone in the near-wellbore zone. The most op-
timal approach is to analyse changes in reservoir pressure over time. The paper provides an exam-
ple of tracer studies of the averaged filtration parameters of reservoir rocks in the interval between
injection and production wells. The paper describes cases of modelling in-reservoir fluid dynamics,
where the injection well is located on the flank of the structure, and the production well is at its
crest, and vice versa. The paper also presents assessments of mechanical properties (hardness, yield
strength, etc.) of core samples at various levels of confining pressure. Terrigenous and volcano-
clastic-sedimentary reservoirs with a specific cavernous pore structure were used for testing. The
results of these studies allowed the classification of the tested samples according to the criteria of
Deere and Miller, as well as the establishment of correlation relationships between individual

physiccal and mechanical properties.

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

As is known, in terms of efficiency, the well bot-
tom and adjacent bottom hole part of the productive
interval, are fundamentally important during the en-
tire period of active exploitation of deposits (Mirza-
janzadeh, Ametov, 1983). Ensuring the required re-
liability of this part of the well is associated with the
necessity to maintain the mechanical stability of the
bottom hole zone to damage under the conditions of
changing field development. In the practice of oil and
gas production, various bottom hole designs were
used, however the most rational bottom hole design
should consider the mechanisms of rock pressure,
reservoir fracture during fluid movement, etc. These
interrelated indicators usually evaluated by dynamic
petrophysics studies in the area of oil and gas field
development (Khristianovich et al., 1957; Baklashov,
2005; Mori, Furmentro, 1994). Thus, in particular,

academician S.A.Kristianovich proposed an idea of
the geo-discharge method (Khristianovich et al.,
1957). Later, specialists and scientists from the Insti-
tute of Problems of Mechanics of the Russian Acad-
emy of Sciences proposed a method of the directed
discharge (drainage) of a reservoir (hydraulic fractur-
ing method - HFM) based on increasing the permea-
bility of the bottom hole zone of the reservoir by crea-
ting artificial stresses within the reservoir (Baklashov,
2005; Mori, Furmentro, 1994). The idea of the direc-
tional drainage method (DDM) consists of an idea
that it is not necessary to restore the permeability of
natural filtration channels blocked during drilling and
operation of wells, but much better to additionally
create a new system of cracks in the rock — filtration
channels. At the same time, the permeability of these
channels can exceed the natural permeability by tens
or even hundreds of times. During hydraulic fractur-
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ing method (HFM), high-pressure liquid injected into
the existing cracks porous, causing high stresses with-
in these cracks and ensured their further growth (Bak-
lashov, 2005; Mori, Furmentro, 1994). As a result, the
rock unevenly released from compressive stresses in
different directions occurring tangential stresses, and
at a certain value of these stresses, the rock begins to
crack (Gasanov et al., 2016). However, unlike rocks
tectonic fracturing, which often produces one or more
extended cracks, hydraulic fracturing produces multi-
ple cracks within the single formation volume. In the
whole, cracking and loosening of the rock carried out
due to the release of elastic compression energy ac-
cumulated in it by rock pressure.

Theory

In the practice of development oil and gas fields,
the methodology to justify the choice of the design of
the bottom holes of oil producing wells is well known
(RD 39-2-771-82, Krasnodar, VNIIKRNEFT), accord-
ing to which the stability of rocks in the bottom hole
zone of wells is determined on the following cases:

1. Liquid or gas extracted from the reservoir;

2. The liquid injected into the reservoir;

3. There is no any fluid movement.

At the same time, a significant decrease in res-
ervoir pressure is observed during the operation of
producing wells as a result of the formation of a de-
pression funnel in the bottom hole zone of the for-
mation (Gladkov, Gladkova, 2008). As a result, the
formation, especially in the bottom hole zone, begins
to growth additional vertical load leading to defor-
mation of the pore space. In this case, both elastic

and plastic, decreases in the capacitance and filtra-
tion properties of rocks occur. The extending of such
bottom hole deformations can be detected only
based on special, rather laborious monitoring, or by
theoretical methods to predict the stability of reser-
voir properties of real sediments at great depths
(Gladkov, Gladkova, 2011; Gladkov, 2011). How-
ever, the analysis of reservoir pressure changes in
area and depth of oil deposits over time could con-
sider being the most optimal (Trofimov et al., 2007).
Based on these data, the nature of the variation of
reservoir properties in each producing and injection
well of the field is estimated, and isobar maps are
constructed. Such isobar maps used to calculate the
area- and volume-weighted average reservoir pres-
sures within the outer oil-bearing contours or within
the testing zone. In addition to isobar maps, maps of
the difference in reservoir pressure in the same well
are composed of the current date and previous
measurement date. Based on the totality of maps
compiled, the effectiveness of water injection into
the reservoir assessed, as well as the presence of
falls, zones of replacement of the porous reservoir
with dense impermeable rocks, etc. was revealed.

As an example, tracer studies of the average
values of reservoir filtration parameters in the inter-
val between injection and production wells were cit-
ed. The mutual arrangement of injection and produc-
tion wells within the geological structure and the
direction of the intra-reservoir fluid flow were com-
monly modelled. In particular, the results of the
study of formation of fluid dynamics were described
(Trofimov et al., 2007; Zhang, Rykus, 2015).
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Fig. 1. The results of modelling of the watering, production and flow rates at different positions of injection and production wells

(Trofimov et al., 2007)
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In this research, two principal locations of the
injection and production wells were considered rela-
tively to the overall structure of the field:

1) the injection well is located on the wing of

the structure, and the production well is on its

roof (Fig. 1a);

2) the injection well is located on the roof of the

structure, and the production well is located on

its wing (Fig. 1b).

According to the modelling results, it turned out
that the location of the injection and production
wells relative to the elements of the field structure
does not significantly affect the watering availability
of wells (Trofimov et al., 2007). In both cases, the
first and second, the beginning of reservoir flooding
and its steady growth over a long time occurred after
1800 days. Simultaneously, oil production rate under
the second model turned out to be slightly higher
than under the first one.

Discussions of results

Tracer methods similar as the described above
are applicable in any flooding system and any degree
of watering of production wells. These methods have
found wide application in many oil-producing com-
panies in the study of oil reservoirs, and the resistance
of productive reservoirs to secondary deformations
that occur during development studied sufficiently in
(Imanov, 2001, 2012). These studies provide esti-
mates of the hardness and yield strength of core sam-
ples at various values of all-round pressure (Fig. 2). In
particular, it is noted that siltstones at pressures up to
and including 25 MPa collapsed elastically. In this
case, the hardness and yield strength of siltstones un-
der atmospheric conditions are 58.8 and 42.7-10’
N/m?, respectively (Hasanov et al., 2022).

Unlike terrigenous reservoirs, volcanogenic-
sedimentary reservoirs with a specific cavernous
pore structure also differ in the nature of defor-

mation under the influence of an external compres-
sive load. Thus, Table 1 shows the results of a series
of tests on the deformation of the pore structure and
permeability under uniaxial pressure (Heap et al.,
2022, 2024).

A review of the data in Table 1 shows (Teymen,
2018) that the density of dry Uy rocks varies from
1.34 to 2.02 g/sm?, open porosity P, — 14.2-37.5%,
water saturation W — 7.0 — 27.9%, velocity of pro-
pagation of longitudinal waves V, — 1.25-2.85 km/s,
index point load Is — 1.30-4.69 MPa, compressive
strength Ugs — 6.6-69.2 MPa. According to the classi-
fication of Deere and Miller (Deere, Miller, 1966),
among the data given in Table 1, 5 samples belong to
moderately strong Ue> (110-55MPa), 9 to weakly
strong Ue> (55.0-27.5 MPa) and 13 to very weakly
strong Ucs> (27.5MPa). The bending strength of the
studied samples (Fs) varies from 1.23 to 6.35 MPa,
kick strength (D) — 2-17 MPa, resistance to abrasive
wear (Bsy) — 28.3-139.1 sm® / 50 sm?, and hardness
(HB) — 1.9-49.2 kg/mm?,

Their compressive strength, bending strength,
kick strength and resistance to abrasive wear were
tested to identify correlations between the physical
parameters of some samples and their mechanical
properties (Table 2) (Heap et al., 2024).

However, it should be noted that the hardness of
rocks does not increase indefinitely due to increase of
hydrostatic pressure. Thus, the curves of the depend-
ence of hardness on hydrostatic pressure at 200 MPa
begin to flatten out (especially noticeable on the
curves of sandstone hardness). The observed process
illustrates the structural resistance to deformation
characteristics of most solids including rocks.

In addition to the above-mentioned geomechanical
properties, the stability of the bottom-hole zone of wells
is closely related to the initial stress state and structural
features of the mountain range as a whole (Gasanov,
2021; Alimzhanov, 1999; Zaalishvili et al., 2023).
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Table 1
The test results of tuff samples (average values and standard deviation)
COde UCS Fts Dn Bsa HB Vp UW Pa W
Sam-
ple MPa sm¥50sm? | kg/mm? MPa Km/s g/sm3 %

T-1 [69.2+3.9| 6.24+0.7 [17.0+£1.5| 27.2+1.6 | 49.2434 | 4.69+04 | 2.94+0.1 | 1.97+0.0 | 14.5+0.2 | 7.4+0.0
T-2 |59.9+41.2| 5.50+0.2 |11.841.3| 28.3+1.1 | 32.1+1.6 | 3.60+0.2 | 2.75£0.2 | 2.02+0.0 | 13.9+0.5 | 6.9+0.2
T-3 |54.7+£3.0| 5.3740.6 |12.0£1.7| 34.5+3.1 | 39.243.5 | 2.97+0.3 | 2.55£0.1 | 1.96+0.0 | 16.7+0.4 | 8.5+0.3
T-4 |61.5+7.4| 6.35+0.4 |14.4+1.3| 29.8+2.4 | 30.7+1.8 | 3.74+05 | 2.71+0.0 | 1.89+0.1 | 18.7+0.6 | 9.9+0.2
T-5 [55.9+4.9| 5.16+0.7 |11.8+1.4| 30.4+1.5 | 42.1+4.6 | 3.34+04 | 2.84+04 | 1.91£0.0 | 17.9+0.2 | 9.4+0.1
T-6 [43.9+1.2| 5.00+0.3 |10.3+0.8| 41.2+3.7 | 27.842.8 | 2.86+0.5 | 2.71+0.3 | 1.89+0.1 | 19.8+1.2 |10.5£1.0
T-7 |40.4+3.8| 4.12404 |10.6+0.8| 43.9+4.4 | 25.442.0 | 3.02+0.3 | 2.81+£0.1 | 1.87+0.0 | 18.7+1.0 |10.4+0.6
T-8 |[39.842.8| 5.41+0.6 [10.3+0.9| 52.9+3.8 | 23.8+1.2 | 3.25+0.2 | 2.84+0.3 | 1.93+0.0 | 18.5+0.4 | 9.6+0.1
T-9 |32.8+0.5| 3.88+0.3 | 8.2+0.8 | 58.5+3.5 | 10.9+0.4 | 1.90+0.1 | 1.92+0.0 | 1.74+0.0 | 20.7+2.3 |11.9+1.6
T-10 [31.9+2.6| 4.58+0.3 | 8.9+0.6 | 54.1+4.3 | 19.6+1.8 | 2.29+0.2 | 2.23+0.0 | 1.77+0.0 | 22.4+1.4 |12.7+0.8
T-11 (26.4+4.8| 432404 | 9.442.1 | 41.1+3.7 | 17.9£2.0 | 2.45+0.4 | 2.04+0.2 | 1.87+0.0 | 23.5+0.9 |12.9+0.4
T-12 |26.9+1.0| 4.20+0.3 | 6.6+1.7 | 52.3¢5.2 | 7.5+0.6 | 1.97+0.5 | 2.03£0.0 | 1.55+0.0 | 29.5+0.6 |18.8+0.3
T-13 | 26.1+0.7| 4.82+0.2 | 5.9+1.1 | 57.3+2.9 | 12.1+0.7 | 2.55+0.4 | 2.21+0.2 | 1.58+0.0 | 25.8+1.5 |16.3+1.1
T-14 {20.9+1.1| 3.29+0.3 | 7.4+1.2 | 56.7+6.2 | 8.1+1.0 | 2.11£04 | 2.32+0.1 | 1.60+£0.0 | 29.2+0.1 |18.2+0.1
T-15 [ 16.8+1.1| 3.62+0.4 | 5.9+0.5 | 86.4+5.2 | 11.5+0.6 | 2.17+0.3 | 2.22+0.3 | 1.47+0.0 | 33.2+0.2 |23.0+£0.5
T-16 | 7.8£05 | 1.23+0.2 | 2.0+0.2 | 122.248.6 | 3.7+0.1 | 1.32+0.2 | 1.30+£0.2 | 1.36+0.1 | 34.4+0.4 |25.4+0.4
T-17 | 15.1£1.0| 3.3240.5 | 5.9+£0.9 | 94.2+4.7 | 12.6+1.0 | 2.14£04 | 2.15+£0.2 | 1.44+0.0 | 33.4+0.9 |24.7£0.7
T-18 | 25.5+1.7| 4.56+0.4 | 8.8+0.8 | 56.0+£5.0 | 15.8+1.1 | 2.42+05 | 2.29+0.2 | 1.88+0.0 | 26.7+0.3 |12.84+0.1
T-19 | 6.6+£0.9 | 1.37+0.1 | 2.0+0.3 | 139.1+14 | 1.9+0.2 | 1.51£0.3 | 1.36+0.3 | 1.34+0.0 | 37.5+0.2 |27.9+£0.7
T-20 [25.1+2.0| 4.12+0.3 | 5.9+0.6 | 67.0+5.4 | 7.5+04 | 2.29+0.1 | 2.53+04 | 1.70+£0.1 | 21.5+0.4 |12.6+0.5
T-21 |35.742.5| 4.72404 | 8.9+1.1 | 68.3+2.7 | 16.7+1.0 | 2.86+0.3 | 2.85£0.3 | 1.77+0.0 | 18.2+0.0 |10.3+0.3
T-22 | 6.7£0.8 | 1.55£0.2 | 2.0+0.1 | 130.0£7.8 | 2.2+0.2 | 1.65+0.4 | 1.25£0.3 | 1.52+0.1 | 31.6+0.5 |20.8+0.2
T-23 | 14.6+£1.4| 2.22+0.1 | 2.7+0.2 | 113.1+6.8 | 2.7+0.2 | 1.86+0.3 | 1.85+£0.2 | 1.50+0.0 | 30.3+0.8 |19.5+0.4
T-24 |30.3+2.8| 3.87+0.2 | 8.2+0.7 | 58.6+4.1 | 22.1+2.2 | 1.76£0.1 | 2.28+0.1 | 1.83+0.0 | 25.8+0.4 |14.2+0.5
T-25 [19.4+2.4| 3.15+0.1 | 3.5+0.4 | 70.2+6.3 | 6.4+0.6 | 1.43+0.1 | 1.55+0.1 | 1.57+0.0 | 28.1+0.7 |18.0+£1.2
T-26 | 28.8+3.8| 4.45+0.4 | 7.8+0.7 | 63.7+3.8 | 15.6+0.6 | 1.90+0.2 | 2.78+£0.1 | 1.61+0.0 | 26.9+1.3 |16.6+1.6
T-27 |34.242.3| 4.55+0.3 | 8.2+0.8 | 65.6+4.6 | 12.0+0.8 | 2.29+0.1 | 2.23+0.2 | 1.89+0.0 | 18.2+0.6 | 9.7+0.8

Table 2

Correlations between physical properties of the tested samples
The optimal regression The .
No Interdependent parameters . correlation
equation I
coefficient
1 Compressive strength (MPa) and point load index (MPa) Y =19.5(X) - 16.2 R =0.82
2 | Compressive strength (MPa) and open porosity (%) Y =-56.48 Ln (X) + 209.84 R=0.84
3 Compressive strength (MPa) and hardness (kg/mm?) Y =1.2581 X + 9.6626 R =0.87
4 EIZ((:Tr]nZ;esswe strength (MPa) and longitudinal wave velocity Y = 4.5314 X 222% R = 0.68
5 Bending strength (MPa) and point load index (MPa) Y =3.7946 Ln (X) + 0.877 R=0.77
6 Bengilng strength (MPa) and water saturation in weight pro- Y = -0.1948 X + 6.9885 R =073
portion (g/cm?)

7 Bending strength (MPa) and hardness (kg/mm?) Y =1.3792 Ln (X) + 0.5732 R=0.82
8 {E:(errr:;j;)ng strength (MPa) and longitudinal wave velocity Y = 1.1068 X 1555 R =080
9 Impact resistance (MPa) and point load index (MPa) Y =10.965 Ln (X) -1.3277 R =0.82
10 | Impact strength (MPa) and dry rock density (g/cm?) Y =16.117 X -19.7 R=0.76
11 | Impact resistance (MPa) and hardness (kg/mm?) Y =1.1068 X 063% R=0.90
12 | Impact strength (MPa) and longitudinal wave velocity (km/s) | Y =1.2375 X 2163 R=0.81

N
(o)
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Possible deformations and subsidence of the Earth's

surface during the development of oil and gas depos-

its are commonly found in the following cases

(Alimzhanov, 1999):

— the presence of abnormally high reservoir pres-
sures (AHRP) by the development of productive
facilities without maintaining reservoir pressure;

— low strength and deformation characteristics of the
reservoir;

— the presence of high porosity of reservoir rocks (up
to 30-40%);

— relatively small depth of the developed deposits
(up to 2000 m);

— significant total capacity of productive deposits.

Conclusions

A summary of the results of the study of the
physical and mechanical properties of a number of
terrigenous and sedimentary-volcanogenic rocks
showed the presence of a significant relationship
between the values of porosity, density and defor-
mation-strength properties. In particular, it was
found that the compressive strength Ucs, bending Fis
and impact toughness D, decrease logarithmically
with increasing open porosity P,, while abrasive
wear resistance Bsa nonlinearly increases with in-

creasing open porosity Pa for sedimentary-volcano-
genic rocks. Density Uy, and water saturation Ware
linearly interrelated with the mechanical properties
of the rock; compressive strength Ug, bending Fis
and impact toughness D, increase with increasing
density Uw. The speed of sound is an important indi-
cator for predicting the mechanical properties of
rocks; Ue, Fis and Dy, are linearly related to the speed
of sound, but the relationship between Bs, and V; is
represented by an inverse logarithmic function with
a low correlation coefficient R = 0.66. The velocities
of longitudinal waves V, in rocks are determined by
lower values of standard deviation than the veloci-
ties in porous media. Since the tested samples were
highly porous, the correlation coefficients obtained
on the longitudinal wave velocity V, are somewhat
lower than on other parameters. The point load index
Is is a very significant parameter in predicting the
main mechanical properties of geological media,
since the calculation of U, Fis, Bsa and Dy values is
impossible without this characteristic. The higher the
point load index, the greater the values of Ug, Fis
and Dy. In addition, there is a close correlation be-
tween s - cs and | - U, with a correlation coefficient
R> 0.80. However, a weak inverse correlation with
R = 0.69 was found between Bs, and Is.

REFERENCES

Alimzhanov AM (1999) Non-axisymmetric elastic-plastic state around the wellbore under the softening effect of drilling mud. Paper
presented at Proc. intern. conf. "Geodynamics and stress state of the Earth's interior". Akademgorodok, Novosibirsk, 4-7 October

1999, p 184-189 (in Russian).

Baklashov IV (2005) Geomechanics. Volume I. Fundamentals of geomechanics, Publishing House of Moscow State Mining Univer-

sity, Moscow, p 280 (in Russian).

Deere DU and Miller RP (1966) Engineering classification and index properties for intact rock, Illinois Univ. at Urbana Dept. of

Civil Engineering, Tec. Rep. No. AFWL-TR-65-116, p 327

Gasanov AB (2021) Geological and geophysical knowledge and productivity issues of the sedimentary complex of the South Caspian

Basin. Leman, Baku, p 240 (in Russian)

Gasanov AB, Kyazimov RR, Mamedova DN, Mutallimova OM (2016) Variations in reservoir pressure and filtration-capacity prop-
erties of reservoirs of deep-seated fields in the South Caspian Sea. Presented in the collection of materials from the scientific
practical conference ‘Geology, Geodynamics and Geoecology of the Caucasus: Past, Present and Future’ Makhachkala, p 242—

247 (in Russian)

Gladkov EA (2011) Polygenic formation of hydrocarbons in fractured-cavernous carbonate reservoirs. Geology, geophysics and

development of oil and gas fields 11:23-27 (in Russian)

Gladkov EA, Gladkova EE (2008) Ambiguity of geological and technological information in the process of adaptation of the hydro-

dynamic model. Drilling and Oil 10:40-41 (in Russian)

Gladkov EA, Gladkova EE (2011) Changes in the filtration-capacitive properties of deposits during their development. Oil and Gas

Journal, Russia 9:75-79 (in Russian)

Hasanov AB, Isfandiyarov OA, Mehraliyeva NH, Abbasov TS (2022) Stability conditions of oil-saturated reservoirs porosity with
deep overlaying. ANAS Transactions, Earth Sciences 2:46-53. https://doi.org/10.33677/ggianas20220200081

Heap MJ et al. (2024) Compaction and permeability evolution of tuffs from Krafla volcano (lceland). Journal of Geophysical Re-
search: Solid Earth 129(8), e2024JB029067. https://doi.org/10.1029/2024JB029067

Heap MJ, Meyer GG, Noel C et al., (2022) The permeability of porous volcanic rock through the brittle-ductile transition. Journal of
Geophysical Research: Solid Earth 127(6), €2022JB024600. https://doi.org/10.1029/2022jb024600

Imanov AA (2001) Comprehensive assessment of the properties of sedimentary rocks and oil and gas potential of the South Caspian

Basin at great depths. EIm, Baku, p 256 (in Russian)

Imanov AA (2012) Physic mechanical properties of sedimentary rocks of the South Caspian Basin in deep conditions: hydrocarbon

resources of great depths. Baku, p 203 (in Russian).

Khristianovich SA, Zheltov YuP, Barenblatt Gl (1957) On the mechanism of hydraulic fracturing of the reservoir. Oil industry 5:44—

53 (in Russian)

Mirzajanzadeh AKh, Ametov IM (1983) Forecasting the field efficiency of thermal stimulation methods on oil reservoirs. Nedra,

Moscow, p 205 (in Russian)

77


https://neftegaz.ru/tech_library/view/5021-Anomalnoe-plastovoe-davlenie-abnormal-seam-pressure
https://doi.org/10.1029/2024JB029067
https://doi.org/10.1029/2022jb024600

A.B.Hasanov et al. | ANAS Transactions, Earth Sciences 2 /2025, 73-78; DOI: 10.33677/ggianas20250200154

Mori V, Furmentro D (ed) (1994) Rock mechanics as applied to problems of oil exploration and production: collection of articles.
Mir, EIf Akiten, Moscow, p 416 (in Russian)

Teymen A (2018) Prediction of the main mechanical parameters of tuffs based on test results. Physical and technical problems of
mineral development 5:18-32 (in Russian)

Trofimov AS, Krivova NR, Ponyaev SV, Galliev FF (2007) Tracer studies of the formations of the "Yu" group of the Kottyn area.
Bulletin of the subsoil user 18:44-46 (in Russian)

Zaalishvili VB, Hasanov AB, Abbasov EY, Mammadova DN (2023) Detailing the pore structure of productive intervals of oil wells
using the Colour 3D Imaging. Energies 16(1):217. https://doi.org/10.3390/en16010217

Zhang C, Rykus MV, (2015). On the influence of geological heterogeneity of the mouth bar on the hydrodynamics of the Red Forest
reservoir (China). Electronic scientific journal Oil and Gas Engineering 1:33-46 (in Russian)

MEXAHUYECKHE CBOMCTBA HE®TEHOCHBIX IOPOA 1
YCTOMYUBOCTDb NPU3ABOMHOMU 30HbI CKBAYKUH
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Pe3rome. B craTtbe paccMaTpUBAIOTCS JaHHBIC 3aBUCHMOCTH MEXaHMYECKUX CBOMCTB HE()TEHACHIIEHHBIX KOJJIEKTOPOB H yCTOM-
YUBOCTH TPH3a00HHON 30HBI CKBaXXHH B IpoOLEcCe Pa3pabdOTKH MECTOPOXKICHHS. AKTYalbHOCTh JaHHOW 3a/adyd CBs3aHa, C OJHOM
CTOPOHBI, C BEIOOPOM HanbolIee palMoHAIBHON KOHCTPYKIMH 320051 CKBXKHHBL, a C Ipyroi — ¢ He0OXOJMMOCTBIO yUeTa MEXaHN3MOB
HU3MEHEHUs TOPHOTO JaBJICHUS, pa3pyIleHHUs IIaCTa-KOJUIEKTOpa IPH JBIKEHUN (UIIOMIA U T.II. DTH B3aHMOCBSI3aHHbIE [TOKA3aTeIH
0OBIYHO OLICHUBAIOTCS METOJaMH JUHAMUYECKOH METPOPH3NKH, COTTIACHO KOTOPHIM B IPOIIECCe IKCILUTyaTal[My JOOBIBAIOIINX CKBa-
XKHH B IpHU3ab0HHOM 30HE mIacTa GOpMHUPYETCss BOPOHKA JEMPECCUH U HAOIIOJaeTCs 3HAYUTENbHOS CHIKEHHE IACTOBOTO JaBIIe-
Hus. [Ipu 3TOM Hambonee ONTHMABHBIM CUMTACTCS aHAJIN3 U3MECHEHHH TUIACTOBBIX JaBJICHUN HeTAHBIX 3aiekeil BO BpeMeHH. [l
WIITIOCTPAIAN 3TOTO B paboTe MPHBEAEHBI TPACCEPHBIE HCCIEJOBAaHNS OCPEIHEHHBIX 3HAYCHHH (QUIbTPAMOHHBIX ApaMeTPOB TIIa-
CTOB B MHTEpBalie MEXKIy HarHeTaTeIbHOW M HoObBaromiedl ckBakuHamu. OIHMCaHBI CIydad MOJAEIHPOBAHUS BHYTPHUIIIACTOBOM
(IION0AMHAMUKH, KOTIa HarHeTaTe bHas CKBaKHHA HAXOJUTCS Ha KPBUIE CTPYKTYPEHI, a TOOBIBaIOIas CKBO)KMHA — Ha €€ BepLIMHE
1 Hao060poT. B paboTe Takxke NpUBeAEHB! OLIEHKH MEXAaHUYECKUX CBOUCTB (TBEPAOCTH, Mpejiesia TEKy4eCT! U T.I1.) JUld IPoO KEpHOB
IIPU PA3IUYHBIX 3HAYEHUSIX BCECTOPOHHETO AaBieHus. [IpudyeM K UCTIBITaHUAM MPUBIEKANINCH KaK TEPPUTEHHbIE, TaK U BYJIKAHOI'€H-
HO-0CaJI0UHbIe KOJUIEKTOPHI CO Crenn(pUIecKoll — KaBEepHO3HO-TIOPOBOH CTPYKTYpOil. B wacTHOCTH, yCTaHOBIIEHO, YTO MPOYHOCTH Ha
cxarue Ucs, u3ru6 Fts u ymapHas Bsa3kocTs Dn orapuMudeckun yMEHBIIAIOTCS ¢ POCTOM OTKPBITOH mopucTocTH Pa, B TO Bpemst
Kak a0pa3WBHas W3HOCOCTOMKOCTh Bsa HeNMWHEWHO yBEIMYMBAETCS C POCTOM OTKPHITOM MOpUCTOCTH Pa i ocamodHO-
BYJIKaHOTE€HHBIX opos. [InotHOCTs UW M BOJJOHACHIIIEHHOCTS W JIMHEHHO B3aMOCBSI3aHbI C MEXaHMUECKUMHU CBOWCTBAMH ITOPOJIEI;
npodHocTh Ha cxxatue Ucs, naru6 Fts n ymapHas Bs3kocTe Dn yBenmmuuBaroTcst ¢ poctoM mioTHocTH Uw. Pe3ymbratel mo3Boimmm
KJIacCH(HUIUPOBATh HCIBITAaHHBIE MPOOBI COOTBETCTBEHHO KpuTepusMm [lupa m Muuiepa, a TakKe yCTaHOBUTH KOPPENSIHOHHBIC
CBSI3H MEX]Ty OTJIEIbHBIMH (DH3UKO-MEXaHHIECKHMH CBOHCTBAMH.
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NEFTLI SUXURLARIN MEXANIKI XUSUSIYYOTLORI VO QUYUDIBI ZONASININ DAYANIQLIGI
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Xiilasa. Mogalods yatagin islonmosi zamani neftlo doymus siixurlarin mexaniki Xassolorinin vo quyu dibi zonasinin dayanigh-
ginin soraiti haqqinda molumatlar aragdirilir. Bu mévzunun aktualligi bir torafdon quyu dibinin an samorali dizayninin se¢ilmasi,
digar torafdan iso lay tozyiqinin doyisma mexanizmlarinin, mayenin harakati zamani kollektorluq xiisusiyyatlorinin doyisilmasi va s.
amillarin nozors alimmasi zorurati ilo baglidir. Bu, bir-biri ilo alagali gostoricilor adoton dinamik petrofizika metodlarindan istifado
etmokls giymotlondirilir. Notico etibari ilo, quyu dibinin neft hasilati zamani tozyiq depressiyasinin formalasmasi, elaca do lay va lay
tozyiqinin ohomiyyatli doracads azalmasi miisahids edilmosi miimkiin olur. Bu aragdirmalarda on optimal tohlil neft yataglarinin lay
tozyiginin zamanla doyismosi hesab olunur. Masslonin halli mogsadilo mogalods basqi ve hasilat quyular arasindaki intervalda
laylarin filtrasiya parametrlorinin orta giymotlorini izloyon todgigatlar metodu togdim olunur. Laydaxili maye dinamikasinin
modellasdirilmosi hallari, basqi quyusunun yataq strukturu ganadinda, hasilat quyusu iso onun tag hissasindo va oksina oldugda tosvir
edilir. Homginin, magaleds mahdudlasdirict tozyiqin miixtalif doyarlarinds bozi siixur niimunalari tigiin mexaniki xassalorin (sortlik,
mohsuldarliq va s.) texminlari togdim olunur. Bundan basqa, todgigatlara spesifik kavernoz-mesamali struktura malik hom terrigen,
ham dos vulkanogen-¢6kms kollektorlar niimunslari calb edilmisdir. Noticolor sinaqdan kegirilmis niimunalori Deere va Miller
meyarlarina uygun tosnif etmoays, homg¢inin fordi fiziki vo mexaniki xassslor arasinda korrelyasiya asiliglarini toyin etmays imkan
vermigdir.

Acar sozlar: quyudibi zona, terrigen siixurlar, mexaniki xassalor, gapali tazyiq
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