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Abstract

Purpose. This study evaluated the reservoir characteristics and determined the formation lithology of Dhiban, Euphrates,
and Serikagni in the Hamrin wells (Hr-2 and Hr-9).

Methods. The well logs have used the gamma ray log, the porosity logs, (density, neutron, and sonic logs), and the resistivi-
ty logs. The data were converted into digital values by using the Didger program. The formation lithology was determined
on the basis of the density, neutron logs, and gamma ray log.

Findings. Lithology consists of limestone, dolomite, dolomitic limestone, and marly limestone with the addition of anhy-
drite. Petrophysical characteristics, namely, volume of shale, porosity, water saturation, and hydrocarbon saturation were
calculated and evaluated. The total volume of water and hydrocarbon for reservoir layers were also determined.

Originality. Dhiban, Euphrates, and Serikagni the formations in the Hamrin field were divided into two potential units, depend-
ing on the petrophysical analysis of the well logs in reservoir unit — A(RU-A). Thus, the total thickness of the unit (86.25 m), and
average porosity (0.14), the hydrocarbon saturation (0.11), and the volume of shale (14.25). While the Reservoir unit-B (RU-B).
The total thickness of the unit (50 m), average porosity (0.09), the hydrocarbon saturation (0.26), and the volume of shale (49).

Practical implications. The RU-A reservoir unit was characterized by high porosity and high hydrocarbon saturation re-

gardless of the thickness in both wells.
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1. Introduction

The stratigraphic sequences of Miocene age in Iraq de-
pend on the lithology, fossil content, sedimentary environ-
ment, and tectonic effect. Miocene includes elven strati-
graphic units: Serikagni, Euphrates, Ghar, Dhiban Anhydrite,
Jeribe, Fatha, Nfayil, Injana, Mukdadiya, Govanda Lime-
stone, and Red Bed Series [1]. The early-medium Miocene
cycle contains the formations of Ghar, Euphrates, Jeribe,
Dhiban, and Serekagni intertwined with each other with the
different thicknesses of these formations [2]. The Miocene
formations are considered one of the important formations as
they form oil reservoirs, the Allas dome within the northern
Hamrin field is a good closed reservoir system for preserving
and collecting hydrocarbons [3]. The Euphrates Formation
contains raw materials represented by Silica, Alumina and
Calcite, which it is used in the manufacture of Portland ce-
ment according to the Russian classification [4]. The Euphra-
tes formation consists of carbonite rocks with some evapo-
rites deposited in lagoon and shallow environments [5]. The
Euphrates Formation consists of limestone, dolomitic lime-
stone, and dolomite deposited in a shallow, sloping, and
marshy environment, that is located within the Rimmed plat-
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form [6]. The problem of research is determined in hydrocar-
bon reservoir rocks within the Miocene sequence. The im-
portance of the research lies in the recognizing of the reser-
voir and lithology properties by using the borehole logs for
(Dhiban, Euphrates and Serikagni formations) in the Allas
dome.The present study aims to determine the lithology and
reservoir properties for Dhiban, Euphrates and Serikagni
formations in the Allas Dome in the northern Hamrin field.

2. Material and mthods

Wells were chosen in North Iraq within the Salah al-Din
Governorate in the North Hamrin field (Allas Dome). This
field is located at 35 km northeast of Tikrit city and extends
toward southwest Kirkuk and 80 km between latitudes
(422762; 409000) and longitude (3846828; 3859000) as
shown in Figure 1. Hamrin-2 (Hr-2) and Hamrin-9 (Hr-9)
wells were chosen to examine the formations of Dhiban,
Euphrates, Serikagni and subsequently assess the reservoir
characteristics and determine of the lithology formations in
the study area. The latter is located within the unstable shelf
of the foot of a mountainous zone [7].
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Figure 1. Location of Hamrin Qil Field and the studied Wells

Data were obtained from the NOC [8], [9] to assess the
reservoir characteristics and identify the formation lithology
(Dhiban, Euphrates, and Serikagni) for Hr-2 and Hr-9 within
the Allas Dome in the Northern of Hamrin field. Different
types of logs were used to study comprehensively the lithol-
ogy properties and evaluate the reservoir layers Table 1.

Table 1. Depth and thickness of formations in Hr-2 and Hr-9 wells

Well Formation Depth interval (m)  Thickness (m)
Dhiban 540.5-607.8 67.3
Hr-2 Euphrates 607.8-616.0 8.2
Serikagni 616.0-676.0 60.0
Dhiban 558.0-590.5 325
Hr-9 Euphrates 590.5-667.5 77.0
Serikagni 667.5-695.0 275

Various programs were used in drawing logs and litholo-
gy. Data were processed using Didger-3, Logplot-7, and
Excel. In the study, the used logs are the gamma ray (GR)
log, compensated neutron log (CNL), formation density log
(FDC), sonic log (well compensated-type, BHC), caliper,
resistance logs, and core data (porosity and permeability).

3. Results and discussion

3.1. Lithology determination from porosity logs

Porosity logs (density, neutron, and sonic) are significant-
ly affected by the formation lithology, clay content, and gas.
The logs for sonic, neutron, and density are typically used
interconnectedly rather than alone [10]. Determining the
lithology requires readings from the neutron (©N) and densi-
ty (Pb) logs that was obtained from NOC [8], [9]. The points
are projected onto a profile prepared by Schlumberger [11]
and shown in Figure 2 and 3.
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Figure 2. An N-D profile for lithology of Hr-2 well
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Figure 3. An N-D profile for lithology of Hr-9 well

The majority of the points fall in the limestone range with
interventions from dolomite and anhydrite, with a density
ranging from 2.16 to 2.95 g/cc in the Hr-9 well and from
2.26 to 2.95 g/cc in the Hr-2 well. Density, neutron, and GR
logs are used to identify the lithology by Logplot-7, Didger-
3. The Dhiban formation at Hr-2 well has two depths in
540.5-607.8 m and a thickness of not exceeding 67.3 m. This
section consists of permeated anhydrite. Figure 4 shows the
thin layers of the dolomitic limestone. By contrast, in the Hr-
9 well, the Dhiban Formation extends from 558.0-590.5 m
and with a thickness of not exceeding 32.5 m. This section
consists of limestone, dolomite with anhydrite.

The most important fossils identified in this section by
the NOC [9] are miliolids with other shell fragments and
Gastropoda. The Euphrates formation in the Hr-2 is well-
defined between two depths from 607.8-616.0 m and with a
thickness of not exceeding 8.2 m. This section consists of
limestone and dolomite (Fig. 4).
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Figure 4. The lithology of the Hr-2 well

By contrast, in the Hr-9 well, the Euphrates formation lies
in the depths of 590.5-667.5 m with a thickness of not exceed-
ing 77 m. This formation consists of sequences of limestone,
dolomite, and marly limestone with anhydrite (Fig. 5).
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Figure 5. The lithology of the Hr-9 well
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The most important fossils in this section are miliolids,
Rotalids, and shell fragment NOC [9]. The Serikagni For-
mation in the Hr-2 well is determined to be between 616 and
676 m and with a thickness of not exceeding 60 m. This
section consists of sequences of limestone and marly lime-
stone with anhydrite (Fig.4). The most important fossils
identified in this section by the NOC [8] were miliolids, shell
fragment, and Globigerina. By contrast, this formation is
defined in the Hr-9 well between depths of 667.5 and 695 m
with a thickness of not exceeding 60 m. This section consists
of sequences of limestone and marly limestone with anhy-
drite (Fig. 5). The most important fossils in this section iden-
tified by NOC [9] are Favrina, Globigerina, bryozoan, Textu-
laria, and other shell fragments.

3.2. Reservoir properties

To determine the reservoir properties of the Hr-2 and
Hr-9 wells within the study area, the petrophysical properties
of the reservoir should be recognized and evaluated.

3.2.1. Volume of shale

The GR log is used to determine and calculate the volume
of shale (Vsn), because the GR log responds to the radioactive
materials stationed in the shale rock. it is imperative that the
gamma ray index IGR, determined by using equation of [12]:

(GRIog _GRmin )

IGR=——— —~
(GRmax _GRmin)

: M

where:

GRiog — gamma ray reading of formation;

GRmin — minimum gamma ray reading (clean sand or car-
bonate);

GRmax — maximum gamma ray reading (shale).

The equation of [13] for older rocks was used to deter-
mine the shale volume shown in Table 2:

Vg =0.33-(2+(2-IGR)-1). 2)

3.2.2. Porosity

Porosity is the ratio between the volume of voids in the
rock to the total size of the rock. Porosity can be classified as
primary and secondary porosities depending on the time of
its formation [14]. Several methods are used to calculate
porosity either from the sonic log or from the density and
neutron logs of shale free zone [15]. In depths where the ratio
exceeds the volume of shale 10%, the logs (sonic, density
and neutron) will record high porosity [16] is corrected to
remove the effect of (11) while neutron log its values are
corrected for depths of the recorded Ve greater than
10% [17] shown in Table 2.

@)

corr —

Atfl — Atma

Atlog—Atma
Atfl — Atma

Atlog— Atma
“Vsh»

where:
OScorr — corrected sonic porosity;
At log — interval transit time in the formation;
Atma — interval transit time in the matrix;
Atfl — interval transit time in the fluid in the formation;
Vsh — volume of shale.
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Table 2. Shows petrophysical interpretations of the wells of study area

Well Hr-2 Hr-9
Depth 540.5-607.8  607.8-616.0  616.0-676.0  558.0-590.5  590.5-667.5  667.5-695.0
Formation Dhiba Euphrates Serikagni Dhiba Euphrates Serikagni
Ve Min. 0.47 3.40 1.37 0.32 4.10 6.98
Max. 58.44 46.22 71.9 30.54 62.5 98.2
oD Min. -0.14 -0.13 -0.51 -0.11 -0.11 -0.08
Max. 0.20 0.15 0.21 0.19 0.27 0.17
ON Min. -0.009 0.012 -0.95 -0.011 -0.15 0.0028
Max. 0.34 0.21 0.34 0.31 0.35 0.31
S Min. -0.76 -0.62 -0.660 -1.09 -0.960 -0.93
© Max. -0.05 -0.099 2.32 -0.03 0.46 0.91
Min. 0.032 0.051 0.0096 0.026 0.0089 0.0022
On-o Max. 0.27 0.18 0.766 0.24 0.30 0.23
Sy Min. 0.022 0.040 0.011 0.022 0.020 0.027
Max. 0.183 0.13 0.12 0.18 0.84 0.36
S Min. 0.062 0.10 0.028 0.069 0.059 0.075
Max. 0.45 0.36 0.24 0.53 0.23 0.91
B Min. 0.0049 0.0064 0.0050 0.0050 0.005 0.0062
Max. 0.0089 0.0089 0.010 0.0086 0.007 0.0086
Buo Min. 0.013 0.018 0.014 0.014 0.015 0.017
Max. 0.025 0.025 0.024 0.022 0.022 0.023
Bus Min. 0.026 0.044 -0089 0.021 0.0013 -0.0059
Max. 0.27 0.178 0.75 0.23 0.30 0.23

®Dcorr =0D _(Vsh '®Dsh) ) (4)
where:

ODcorr — corrected porosity is derived from density log
for unclean rocks;

@D, — density porosity for shale.

chorr =N _(Vsh 'gNsh) ) (5)
where:

ONcorr — corrected porosity is derived from Neutron log
for no clean rocks;

ONsn — Neutron porosity for shale.

In addition, the total and secondary porosities can be cal-
culated [18] shown in Table 2.

DN + D
Dn-p = ( 7 ) (6)
The effective porosity:
SPI =@\ _p —DScorr - )

3.2.3. Water and hydrocarbon saturation

Water saturation Sy is the ratio between the volume of
voids filled with water to the total volume of voids of the
rock. The hydrocarbon saturation Sy is the remainder of the
volume of voids in the rock can be calculated [19]. Sy is cal-
culated in the range not contaminated by mud and the Sy,
contaminated by mud Sy, to determine the movement of hy-
drocarbons [20]. Table 2 represents the lower and upper limits
of Sw. The total volume of water is calculated in the noncon-
taminated By range and B,x, contaminated range with mud.

The total volume of hydrocarbons Bg, which include
moving hydrocarbons Mes and nonmoving hydrocarbons, is
calculated [20], [21] as shown in Table 2.

(8)
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Water saturation in the invaded zone (Sx) can be simply
calculated from the same equation above by replacing Ry with
Rms (mud filtrate resistivity available from well log headers)
and R; with Ry, (measured resistivity of the invaded zone):

1
n
SXO:[F J .

Than can be calculating the hydrocarbon saturation, by

using the following equation:
Sy =1-S,,.

) Rmf
Ryo

©)

(10)

Moveable hydrocarbon saturation was calculated by us-
ing following equation:

Mos = Sxo = Sw - (11)
Whereas total hydrocarbon volume was calculated from
Schlumberger (1987) as follows equation:

Byo =Sh-ON-D -

3.2.4. Calculation of pore-throat structure

Pore-throat structures are defined as passages that facili-
tate the passage of fluid through the voids or from one pore
to another [22]. These structures are calculated by the injec-
tion of 35% mercury saturation [17]. The drawn relationship
between porosity and permeability is obtained from the core
analysis of NOC [8],[9]. The points that fall on a sine-
logarithmic paper characterize the pore-throat structure.
Figure 6 and 7 show the most important types of pore throats
in the formation rocks of Dhiban, Euphrates, and Serikagni
within the Hr-2 and Hr-9 wells.

(12)

3.2.5. Calculation of reservoir quality
index and flow zone RQI, FZI

Depending on the data obtained from NOC [8], [9] the
points were put it onto a logarithmic profile depend on the po-
rosity values (Z@) and the flow quality factor (RQI) values [23].
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Figure 6. Pores throat type for Hr-2 well at 35% mercury saturation
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Figure 7. Pores throat type for Hr-9 well at 35% mercury saturation

A straight line was drawn at an angle of inclination (1).
permeability relationship with porosity values for evalua-
tion of reservoir quality [24]. It was found from the current
study of Hr-2 and Hr-9 wells that the most common porosi-
ties in the rocks of the study area formations are Intraparti-
cal, Moldic, Intercrystalline, Vuggy and Interpartical as
shown in Figure 8 and 9. This indicates that the type pores
that control on quality of the tank of one type to the pores
throat type, because they form pathways for the movement
of hydrocarbons.

3.2.6. Reservoir units

Through the petrophysical analysis of the reservoir
properties by using logs for the wells of the study area
(Table 2). Depending on effective porosity, oil saturation
and volume of shale can be divided the formations of study
area into two reservoir units (RU-A and RU-B) as shown in
Figure 10 and 11.

1. Reservoir unit (RU-A): the thickness of this unit ranges
(89.5 m) at the Hr-2 well east of the Allas Dome and (83 m)
at the Hr-9 well located to the west of the dome as shown in
Figure 10 and 11, this unit is characterized by a porosity is
between (0.03-0.28) at a range of (0.12) at the Hr-2 well,
while the porosity in this unit is between (0.02-0.3) at a range
of (0.15) at the Hr-9 well, while the oil saturation of this unit
is between (0.038-0.36) at a range of (0.11).

21

10.0
g 5
g 100
bS] ' 4
3 A
E MA
ﬁ.
2 st | A 4%
=] A_A
8 A fa Adp
5 A % A A
2 0.10 +—— > - %
P~ , &

0.01 + } |

0.01 0.10 1.00
Porosity (Q:)
Figure 8. Fluid flow for Hr-2 well

10.0
g )
g 100
»
-
El ey ¥ m
= A ks Al
g A
2 010 —— > L -
(-5

0.01 .

0.01 0.10 1.00
Porosity ((:)

Figure 9. Fluid flow for Hr-9 well

At the Hr-2 well, at the Hr-9 well, oil saturation is be-
tween (0.04-0.3) at a range of (0.10) while the volume of
shale of this unit is between (0.4-77.3%) at a range of
(15.5%) at the Hr-2 while the volume of shale in the well Hr-
9 is between (0.5-66%) at a range (13%).

2. Reservoir unit (RU-B): the thickness of this unit
(46 m) at well Hr-2 and thickness (54 m) at well Hr-9 as
shown in Figure 10 and 11. This unit is characterized by
porosity is between (0.0009-0.766) at a range (0.10) at the
Hr-2 well while at the Hr-9 well the porosity is between
(0.002-0.23) at a range (0.08) as it is characterized by oil
saturation at the well Hr-2 is between (0.01-0.4) at a range
(0.32) at the Hr-9 well, the oil saturation is between
(0.04-5.49) at a range (0.25), the volume of shale at the
Hr-2 well is between (1.4-98%) at a range (58%) while at
the Hr-9 well, the volume of shale is between (6.98-99%)
at a range (40%).
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4, Conclusions

Depending on the petrophysical analysis of well logs of
the Dhiban, Euphrates, and Serikagni formations in the
Hamrin wells (Hamrin-2 (Hr-2) and Hamrin-9 (Hr-9)):

1. The lithology includes limestone, dolomite, dolomitic
limestone, and marly limestone with anhydrite of
formations rocks.
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2. The formations can be divided into two reservoir units
(RU-A and RU-B) according to the effective porosity, oil
saturation, and volume of shale. Reservoir unit —A (RU-A)
is: the total thickness of the unit (86.25 m), average porosity
(0.14), hydrocarbon saturation (0.11), and the volume of
shale is (14.25). While Reservoir unit-B (RU-B) is: the total
thickness of the unit (50 m), average porosity (0.09), the
hydrocarbon saturation (0.26), and the volume of shale (49).
The best reservoir unit is RU-A, regardless of the heteroge-
neity of the thickness of both wells.

3. There are several types of porosity associated with
formations, they are diagnosed throughout the profile rela-
tionship between porosity values (Z@) and the Reservoir
quality index (RQI), such as: Intrapartical, Moldic, Intercrys-
talline, Vuggy and Interpartical. While the Pore-throat type is
dominant mesopores and macropores.
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XapakTepucTuka HagpTOra30B0ro IIACTa MiOLIEHOBOI0 Nepioxy
B KymnoJi Amnnac, Xampincbkoi anTukjinami, Ilisaiunnii Ipak

J.T. ®anxin, B.A. ﬁOHyc, M.A. Tis0

Merta. Bu3Ha4yeHHs Ta OL[iHKA XapaKTepHCTHK JiiTojorii HadrorazoBux ractiB Jlidana, €B¢ppaty i Cepikarui 3a cBepIOBUHaAMH XaM-
PiH Ha OCHOBi cyyacHUX Te0(i3HYHUX METO/IB Ta HU(PPOBUX TEXHOIJOTIH.

Metoau. Y nocimiukeHHI BUKOPUCTOBYBAIKCH MaHi cBepioBuH Hr-2 ta Hr-9 y mposinmii Canax anp-/in Ha pogoumii IliBHiunuit Xa-
MpiH. {51 MOHITOPHHTY CBEpUIOBUH BUKOPHCTOBYBAJHCS HaHi ramma-kapotaxy (GR), kommencoBanoro ueiirponsoro kaporaxy (CNL),
kapoTaxy migpHOCTI wacta (FDC), 3BykoBoro kapoTtaxy (cBepnoBHHHUI KapoTaxx, BHC), kaBepHOMETDii, KapoTaxk Oropy Ta JaHi KepHIiB
(TropuCTiCTh 1 MPOHUKHICTE). J{aHi Oynu mepeTBopeHi B IH(POBI 3HAUYSHHS VIS OOYIOBU KapOTaKHHX JiarpaMm i JITOJIOTII 3a JOMOMOT00
nporpam Didger-3, Logplot-7 Ta Excel. JliTonoriro miacTa BU3HAYalId Ha OCHOBI IIIIBHICHOTO raMa KapoTaxy, HEUTPOHHOTO KapoTaxy Ta
JKypHaJIiB HEHTPOHIB i JiarpaMu raMMa-KapoTaxy.

Pe3yabTaTn. BeraHoBineHo, 1110 JIiTOJIOTIS Ha(TOra30BUX IUIACTIB CKIIAAETHCS 3 BAIHAKY, JOJIOMITY, JJOJIOMITOBOTO BAalHSKY Ta Mepre-
JIMCTOTO BamHsKY 3 JOJaBaHHAM aHriapuTy. Po3paxoBaHi Ta oriHeHi neTpodi3uyuHi XapaKTePUCTUKH, a caMe: O00CAT CIAHIIB, MOPUCTICTD,
HACHYCHICTh BOAOIO Ta HACHUYCHICTh BYTJICBOAHAMH. Bu3HaueHo 3aranpHuil 00°€M BOIY Ta BYIJIEBOJIHIB AJIs IIApiB IUTACTa. 3alIPOIIOHOBAHO
HaTOTa30Bi YTBOPECHHS POAOBHINA XaMpiH MOJITUTH HA 1Bl MOTEHIIHI OAWHHUIII 3aJIeKHO BiJ NETPOQI3UYHIX JaHUX CBEPJIOBHH Yy TUIac-
ToBiit wactuni — A (RU-A). BuzHaueHo 3arajibHy MOTYXHICTh MOKIany — 86.25 M, cepennro mopucticts — 0.14, HAaCHYEHICT BYTJICBOIHAMH —
0.11 Ta o6csr cnanmis — 14.25. B Toii ke 4ac, y miactoBiif yactuni — B (RU-B) 3aransna nmotyxHicTs moknany ckinana 50 M, cepeHs mopu-
cricth — 0.09, HacuueHicTh ByrneBogasMu — 0.26, a oOcsr cnanmis — 49.

HaykoBa HoBH3Ha. Briepie 1y1st ymoB HadToraszoBux miactiB Jliban, €sdpar ta Cepikarui BusBlieHi X neTpoQi3ndHi XapaKTePUCTHKH,
(i3uKO-MeXaHI4HI BIACTUBOCTI Ta OCOOJIMBOCTI JIITOJIOTTYHOT OyIOBU MacuBYy.

IIpakTyHe 3HaYeHHs. BpaxyBaHHS BUSBICHOT BUCOKOI OPUCTOCTI Ta HACHUEHOCTI IIACTOBOI YacTHHU RU-A 103BOJIMTE BHOCHTH KO-
PEKTHBH Y TEXHOJIOTI4HI MapaMeTpH po3poOKH HAQTOBUX POAOBUIL JUIS HiIBUILEHHS €(EKTUBHOCTI BUAOOYTKY.

Kniouosi cnosa: sannsx, nagpma, oonomim, nempoizuunuii, Cepikaeni, €egppam, [iban

XapakTepucTuKa He)Tera3oBoro 1mJacTa MHOLCHOBOI0if HepHoaa
B KymnoJie Aiiac, XaMpuHCKOlH aHTHK/IMHATH, CeBepHblii Upak

I.T. ®aaxun, B.A. ﬁOHyC, M.A. Tus6

Hean. OnpeneneHne W OLEHKA XapaKTEPUCTHK JHUTOJIOTMU HedTeraszoBblXx IuractoB /[nbana, EBdpara m Cepukaram mo cKkBaKHHaM
XaMpHH Ha OCHOBE COBPEMEHHBIX Te0()U3MYECKUX METOJIOB U IIN(POBBIX TEXHOJIOTHI.

MeToauka. B riccnenoBaHiu HCIONB30BANINUCH JaHHble cKBaxHH Hr-2 u Hr-9 B npounumu Canax anb-/lun Ha mectopoxxaenun Cesep-
HbId XampuH. [1J11 MOHUTOPHHra CKBa)KMH HMCIIOJIb30BaJIMCh AaHHbIe raMMa-kapoTaxa (GR), koMIneHCHpoBaHHOTO HEMTPOHHOTO KapoTaxka
(CNL), xapotaxa mumotHocTH 1uiacta (FDC), 3BykoBoro kapotaxa (CKBaKMHHBIA KapoTax, BHC), kaBepHOMETpHsI, KapOTaK COMPOTHBIIC-
HUS U JIaHHbIE KEPHOB (TIOPUCTOCTH U MPOHHUIAEMOCTh). JlaHHBIE OBUIH MpeoOpa3oBaHbl B IU(POBEIE 3HAYCHUS VIS MIOCTPOCHUS KapOTaX-
HBIX JIHarpaMM | JINTOJIOTUH ¢ moMoIibio porpamm Didger-3, Logplot-7 u Excel. JIutonoruu ruiacta onpeaensuii Ha OCHOBE IIOTHOCTHOTO
raMMa KapoTaka, HSHTPOHHOTO KapoTaxka M KYPHAIOB HEHTPOHOB M JHarpaMMbI TaMMa-KapoTaxa.

Pe3yabTaThl. YCTaHOBIIEHO, YTO JINTOJIOTUS HeTEra3oBhIX IIACTOB COCTOMUT M3 M3BECTHSKA, JOJIOMHUTA, JOJIOMHUTOBOTO M3BECTHSKA U
MEPreJICTOr0 M3BECTHSKA C J00aBIEHHEM aHTHAPUTA. PacCUMTaHBI M OLEHEHB! NMeTPOQH3NYECKHE XapaKTEPUCTHKH, a UMEHHO: 00beM
CJIQHIIEB, TIOPUCTOCTh, HACKHIIIEHHOCTh BOJOI M HACHIIIEHHOCTh yrieBojopoiamu. OnpezaeneH oOuuii 00beM BOABI U YIJIIEBOJOPOIOB IS
cioeB ruiacta. [Ipeanoxxeno HeTerazoBbie 00pa30BaHUsI MECTOPOXKICHUSI XaMpPHH pa3eiuTh Ha 1BE NOTCHIMAIbHBIC €ANHUIIBI B 3aBUCH-
MOCTH OT METPO(PU3MIECKUX JAHHBIX CKBaXXHH B ruiacToBoil uactu — A (RU-A). Onpeneniena o6miast MOIIHOCTD 3anexu — 86.25 M, cpeHsist
nopucrocth — 0.14, HaceimeHHoCcTs yriaeBogopogamu — 0.11 u o0bem cnannes — 14.25. B 1o ke Bpems, B miactoBoii yactu — B (RU-B)
0011ast MOIIHOCTH 3aj1exH coctaBmia 50 M, cpenssist mopuctocTh — 0.09, HackImeHHOCTH yraeBogopoaamu — 0.26, a 00beM cranmes — 49.

Hayunas nHoBu3Ha. BriepBrie 1uist ycinoBuit Hedrerazopbix miactoB uban, EBppar n Cepukarau BBISBICHBI HX METPOPU3MUECKHE Xa-
PaKTePUCTHKH, PH3HKO-MEXaHHYECKHE CBOMCTBA 1 OCOOEHHOCTH JINTOJIOTHYECKOTO CTPOCHHS MacCHBa.

IIpakTHYecKasi 3HAYMMOCTb. YUET BBISIBJICHHOW BBHICOKOM MOPHUCTOCTH M HACBHIIIEHHOCTH IacToBoi yactu RU-A 1O3BOJIUT BHOCHUTH
KOPPEKTHBBI B TEXHOJOTMICCKUE MAapaMeTPhl pa3paboTku HeTera3oBbIX MECTOPOXKICHUHN IS TIOBBIIICHUS 3G (EKTHBHOCTH JOOBIUH.

Kniouesvie cnosa: ussecmusix, negpmo, oonomum, nempogpusuuecxuii, Cepuxacnu, Eegppam, /uban
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