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Abstract. The calculated values of wind pressure are identified without taking into account
changes in wind speed and pressure from different directions. Current load standards in Ukraine allow
taking into account the decreasing coefficients of wind direction if there is sufficient statistical
justification and when the objects are located on open flat terrain. The purpose of this work is to
identify possible effect of considering the orientation of frame buildings and corresponding coefficients
of the wind direction when designing steel columns of one-story frame buildings.

By analyzing design and calculated parameters of one-story industrial and civil buildings,
possible limits of their change were established, and a plan for the experimental design of columns
from broad-flanged rolling H-beams was developed and implemented. A dependence was obtained and
described by analytical expression that allow forecasting steel consumption for the columns of single-
aisle one-story buildings, taking into account their height, total load from roof and active component of
wind pressure.

Based on the results of earlier studies, the characteristic values of wind pressure and generalized
wind direction coefficients were established for each of 25 regions of Ukraine. For most part of the
territory of Ukraine, minimum wind loads are realized when wind directions are north-south or north-
east-south-west. Generalized wind direction coefficients, together with the formula for the forecasting
mass of columns, made it possible to identify possible savings in steel on the columns of one-story
buildings taking into account spatial orientation of buildings.

On average, throughout the territory of Ukraine, metal consumption of rolling columns decreases
by 4.2%, and in some cases, depending on the region, wind direction and building height, it can
decrease to 17.5%. Significant influence of the underlying surface and surrounding buildings on the
nature of the wind flow allows wind direction coefficients to be taken into account only when
calculating the frames of buildings located in an open flat area, under conditions that their values are
statistically substantiated using the results of wind observations at nearest meteorological stations.

Keywords: steel columns, metal capacity, orientation of buildings, wind pressure.

Introduction. The results of meteorological observations indicate that wind velocity and
pressure vary depending on its direction. Characteristic values of wind pressure in the State
Construction Standards (SCS) B.1.2-2:2006 "Loads and influences" are set in a safety margin as the
maximum values from all directions. The possibility of designing buildings considering their
orientation in the cardinal directions is provided in the load standards by including the decreasing
coefficient of the wind direction Cg;i, in the calculation. It is recommended to take this coefficient
equal to one, but if there is a sufficient statistical substantiation, it is allowed considering smaller
values of Cgj; when locating objects on the open plain. The expediency of considering orientation of
buildings and adjusted wind pressure for the corresponding wind direction is determined by
possible savings of steel, the value of which can be determined by the results of experimental
design of columns.

Analysis of recent research and publications. Wind load on a building is determined
according to the load standards [1, 2] taking into account geographical area of construction, the
established service life of the building and a number of reliability coefficients that reflect the nature
of the interaction of building with the wind flow. One of them is the coefficient of wind direction,
which specifies the wind load taking into account orientation of the building. Considering this
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coefficient is permissible [1] when designing buildings located on open plains, if there is sufficient
statistical substantiation. In other cases, it is recommended to take it equal to one.

Studies of wind pressure in different directions were performed in works [3, 4]. The result of these
works is the wind direction coefficients Cgjr for eight rhumbs published in [4] for each of the
administrative regions of Ukraine. Despite relatively uniform distributions of wind pressure by
directions for meteorological stations in Ukraine, the recommended [4] Cgir coefficients generally vary
from 0.5 to 0.8 and average 0.64. This indicates the possibility of a significant reduction in wind load on
frame buildings, taking into account the orientation of the transverse frames in the cardinal directions.

The method of administrative and territorial zoning of climatic loads has been implemented in
work [5]. The characteristic values of snow cover weight and wind pressure are given for each
region, which can be used instead of the corresponding values from the territorial zoning maps [1].
The use of data in [5] allows analyzing metal content of the carcass columns for the territory of each
of the regions of Ukraine, taking into account the influence of wind direction coefficients, which in
[4] are also given in terms of regions.

In general, the available information allows identifying the effect of considering coefficients of
wind direction in the design of frame buildings, but such studies have not been carried out previously.

The objective of the article is to identify possible effect of considering orientation of frame
buildings and the corresponding wind direction coefficients in the design of steel columns of single-
storey frame buildings.

Requisites and baseline information. The task is realized by experimental design of steel
columns of one-storey buildings at various combinations of constructive and design parameters
influencing metal capacity of columns. For common single-storey industrial and public buildings,
these parameters can take the following values:

* building height in the range from 6 m to 18 m;

* building bay in the range from 12 m to 36 m;

« spacing of transverse frames from 4 m to 12 m;

» constant load from the weight of load-bearing and enclosing structures of roofs in the range
from 200 Pa for a cold roof from a steel profiled flooring on purlins to 1500 Pa for the operated
warmed roof with green plantings;

» characteristic value of snow cover weight according to SCS [1] from 800 Pa to 1800 Pa;

* characteristic value of wind pressure according to SCS [1] from 400 Pa to 600 Pa;

» reliability coefficients according to the maximum calculated value of snow and wind load
vim = 1.04 for industrial buildings with a fixed service life Tes = 60 years and ys, = 1.14 for public
buildings with T = 100 years;

« importance coefficient for buildings of different classes of importance y, = 1.00... 1.25;

« design resistance of steel C 245, which in accordance with the requirements of SCS B.2.6-
198:2014 "Steel structures” [6] are often used for columns of public and industrial buildings, equal
to Ry = 230 MPa or Ry = 240 MPa depending on the thickness of the profiled steel bars;

« coefficient of operating conditions for columns y. = 1,0.

The analysis showed that in order to reduce the amount of experimental design, these
parameters can be combined into three generalized factors:

— H is the height of the columns from the edge of the foundation to the mark of the bottom of
the span piece of the transverse frame;

— N is vertical load from the roof, which takes into account the building bay and spacing of
the transverse frames, the calculated values of constant and snow load, considering the service life
of the building.

— Qa Is the active wind pressure, which takes into account the height of the building, spacing
of the transverse frames, characteristic value of the wind pressure and service life of the building.
The passive wind pressure g, on the leeward wall of the building g, and the wind load on the roof
structure, located above the bottom of the span piece of the frame F,, are approximately
proportional to the value of ga.
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The limits of change of generalized factors are established considering all possible
combinations of the constructive and calculated parameters listed above which are considered at
their identification. Based on the results of the evaluation, a plan of experimental design was
developed. The plan provides selection of sections of 125 columns for all possible combinations of
generalized factors. Their values are presented in Table 1.

Table 1 — Plan of experimental design of columns of single-storey buildings

. Marking, Values of factors by levels
Variable factors dimension 1 5 3 ) 5
Column height H,m 6 9 12 15 18
Vertical load on the column N, kKN 30 120 | 210 | 300 | 390
Qa, KN/m 0.60 | 1.55 | 250 | 3.45 | 4.40
Wind pressure on the frame Om KN/m 045 | 1.16 | 1.88 | 2.59 | 3.30
Fw, KN 40 | 12.0 | 20.0 | 28.0 | 36.0

The selected values of the three generalized factors almost completely cover possible limits of
change in the structural and design parameters of single-storey buildings. Five values of each of the
factors with a constant step of change will allow identifying and analyzing in detail the dependences
of mass and other parameters of the designed columns on the height of the building, the load on
roof and the wind.

Experimental design of the columns. Steel columns of frameworks of one-storey one-span
buildings without overhead traveling cranes are designed. The columns are rigidly fixed in the
foundations, and the span pieces are hinged with the transfer of vertical load along the axis of the
column. Based on the accepted calculation scheme of the transverse frame, the longitudinal force in
the column is equal to the load from the roof N, and the flection moment at the level of the
foundation is determined by the formula that takes into account wind pressure and column height.

All columns are designed from broad-flange rolled beam with parallel flanges in accordance
with the requirements of the norms [6] for strength in eccentric compression, stability in the plane
and from the plane of the frame, as well as ultimate flexibility. According to [6], the calculated
length of the columns in the plane of the free frame is equal to |, =2-H . The calculated length

from the plane of the frame when attached to the foundation and at the level of the span piece is
equal to |, =H, and in the presence of an intermediate braces girder on the columns |, =0,5-H .

Without such a girder it was possible to design only 26 columns with the height of 6 m and 9 m.
The generalized results of calculations of 125 columns are given in Table 2.

Table 2 — Generalized results of selection of sections of columns

Design parameters Minimum Maximum Average

Load from roof coating N, kN 30 390 210
Flection moment in the column M, KNxm 21.8 970.0 303.5
Sections of H-beams 20-broad flange-1 | 70-broad flange-2
Cross-sectional area of the column A, cm? 39.0 261.8 136.7
Utilization ratio relative to the axis X 0.103 0.987 0.599
Utilization ratio relative to the axis Y 0.090 0.733 0.449
Strength utilization factor 0.147 0.970 0.605
The highest utilization factor 0.147 0.987 0.705
Mass of column, kg 265 4133 1647
Flexibility relative to the axis X 83 148 127
Flexibility relative to the axis Y 71 150 107
The ratio of flexibility along the axis X 0.638 1.023 0.907
The ratio of flexibility along the axis Y 0.473 1.010 0.727
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The table shows that when designing the columns, H-beams from 20-broad flange-1 to 70-broad
flange-2, cross-sectional areas which differ almost 7 times were used. Noteworthy are the low
utilization factors of strength and stability, which indicate excess reserves of bearing capacity, an
average of 40...55%. Together with the large values of flexibility, this indicates that a significant part
of the cross sections of the columns was selected from the conditions of ultimate flexibility according
to [6]. This situation is due to the insufficient efficiency of the cross sections of rolled H-beams, which
have too large areas to provide the required radius of inertia. Thinner welded columns could be the best
solution.

According to the results of experimental design, the tabular dependence of the mass of
columns on the three selected generalized factors was obtained. The decisive factor is the height of
the column H. The values of the vertical load from the roof N and the active wind pressure g, have
much smaller effect on the mass of the columns. The obtained dependence is described in analytical
expression:

G =8,06-H*-0,365-N —16,6-q,+0,097-H -N +9,58-H -q, —85,7. (1)

The numerical coefficients are determined with the method of least squares. The values of H
in meters, N in kN and g, in kN/m should be substituted for formula (1). The resulting value of the
column mass is expressed in kilograms. In 90% of cases, the deviation of the mass of the columns,
determined by formula (1), from the actual results of experimental design does not exceed +10%.
This allows using formula (1) for approximate estimate of the cost of steel for columns of single-
storey buildings with broad flange rolled H-beams.

Correction of the influence of buildings orientation. Formula (1) and the wind direction
coefficients given in [4] for all regions of Ukraine allowed estimating the influence of the orientation of
buildings on the metal capacity of steel columns. Taking into account the symmetry of single-aisle
buildings, from the wind direction coefficients given in [4] for eight rhumbs, larger values are selected
from two opposite wind directions, for example, north — south or northeast — southwest. Examples of
initial and converted wind load distribution diagrams are shown in Figure 1. The inner lines of the
diagrams show the data [4] for eight wind directions, and the outer diagrams show the transformed
diagrams. The figure shows that for Kirovohrad region with a relatively uniform distribution of wind
pressure by wind directions, the minimum value of the direction coefficient increased from Cg = 0.64
to Cyir = 0.76. For Ternopil region with a more expressive non-uniformity of wind pressure in the
directions, the minimum value of Cgj; = 0.36 increased to Cgir = 0.56.

Kirovohrad region Ternopil region

1,0 1,0
09 09

08 038

NW 07 NE

Fig. 1. Coefficients of wind direction in Kirovohrad and Ternopil regions
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The smallest direction coefficients and the corresponding orientations of the transverse frames
of buildings are shown in Figure 2. The map shows that for the vast majority of Ukraine minimum
Cuir coefficients are realized in wind directions north — south or northeast — southwest. It is with this
orientation of the transverse frames of buildings the maximum effect from the direction of the wind
when designing columns of the frame will be obtained.

Possible steel savings taking into account the orientation of buildings and wind pressure for
the corresponding direction is estimated for buildings with a span of 24 m and height of 6, 12 and
18 m at constant load from the weight of insulated roof based on polystyrene, which is often used in
industrial and public buildings, Qu; = 800 Pa. The following analysis procedure has been
implemented for each of the 25 regions of Ukraine:

1. According to the results of administrative-territorial zoning presented in article [5], the
characteristic values of snow cover weight and wind pressure on the territory of each region are
determined.

2. According to the selected value of the roof weight and the value of snow load obtained for
the region, the vertical load on the column N is calculated.

3. Taking into account the characteristic value of wind load and building height established
for the territory of the region, the values of active wind pressure g, are calculated in five variants:
without taking into account the orientation of the building at Cg; = 1 and for four Cg, values
corresponding to four wind directions (Table 3).

4. For each of the three heights of buildings according to formula (1), the mass of the column
is calculated at the obtained value of the vertical load and at five values of the coefficients of wind
direction.

5. For each of the calculation options, the percentage of steel savings per column is determined
taking into account the orientation of the building compared to the calculation at Cy;r = 1.
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Fig. 2. Distribution of minimum Cg;; coefficients by directions on the territory of Ukraine

As a result of the performed calculations, steel costs for 375 columns and 300 values of
possible steel savings were obtained (25 areas, 3 building heights, 4 wind directions and calculation
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without taking into account the direction). From the obtained results (Table 3) the smallest, largest
and average percentages of savings on the territory of Ukraine at four possible orientations of cross
frames of one-storey buildings are chosen.

The data in the table indicate that taking into account the orientation of a building provides
reduction in the metal content of the columns by an average of 1.0...10.4%, and in some cases
savings of steel can reach 17.5%. The greatest savings are realized in the orientation of the
transverse frames of buildings in the directions north — south and northeast — southwest, because the
winds of these directions are mostly weaker than others. This is confirmed by Figure 2, which
shows the predominant directions of the weakest winds. In some cases, there is a lack of steel
savings due to the fact that the wind direction coefficients are approaching one.

Table 3 — Percentage of steel savings on columns of single-storey buildings

Building North - North-east — East - South-east — | Averages by
height South South-west West North-west directions

The lowest percentage of savings in Ukraine

6 1.57 2.49 0.00 0.50 1.14

12 0.90 1.38 0.00 0.28 0.64

18 0.66 1.01 0.00 0.20 0.47
The highest percentage of savings in Ukraine

6 17.49 15.82 7.70 13.54 13.64

12 10.54 8.99 4.29 8.03 7.96

18 7.91 6.59 3.13 5.96 5.90
Average savings on the territory of Ukraine

6 10.44 7.55 2.30 4.61 6.22

12 6.10 4.39 1.33 2.72 3.63

18 4.52 3.25 0.98 2.02 2.69

Table 3 also shows that the percentage of steel savings decreases with increasing height of the
building. At first glance, this contradicts logical notion that the effect of wind on taller buildings
should be greater. A detailed analysis of the results of experimental design showed that the detected
dependence is due to the selection of sections of high columns from the condition of maximum
flexibility with incomplete use of their bearing capacity. The use of more efficient thin-walled
welded columns will increase the effect of considering spatial orientation of buildings.

Conclusions based on the research findings:

1. According to the results of experimental design, the dependence is obtained and described by
analytical expression which forecasts the cost of steel on rolled columns of single-span one-storey
buildings taking into account their height, total roof load and active wind pressure component.

2. As a result of considering wind direction coefficients, metal consumption of rolled columns
of single-storey buildings on average in Ukraine decreases by 4.2%, and in some cases depending
on the region, wind direction and building height may decrease to 17.5%. On the territory of most
regions of Ukraine, maximum steel savings can be obtained with the orientations of the transverse
frames north — south and northeast — southwest.

3. Significant influence of the underlying surface and surrounding buildings on the nature of the
wind flow makes a very prudent approach to consider the coefficients of wind direction. They can be
taken into account only for buildings located on open plains, subject to statistical substantiation using
the results of wind observations at nearby meteorological stations.

4. The developed method of forecasting the metal content of columns and assessing the effect
of considering the coefficients of wind direction can be adapted to frame buildings of other types,
including high-rise buildings, welded or trussed steel columns, and reinforced concrete columns.
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BILIMB TPOCTOPOBOI OPIEHTAIIIl KAPKACHUX BY/IIBEJIb
HA METAJTOEMHICTbD CTAJIEBUX KOJIOH
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Llenmpanvroykpaincokull HayioHanbHUL mexHiuHuu yrisepcumem, m. Kponuenuyvxuii
np-KT YHiBepcuTeTchkuii, 8, M. Kponupauubkuii, 25006, Ykpaina

AHoTauis. Po3paxyHKOBi 3Ha4eHHsI BITPOBOTO THUCKY 3a3BHYail BCTAHOBIIIOIOTh 0€3 ypaxXyBaHH:
3MiH IIBUJIKOCTI Ta THCKY BITPY Pi3HUX HampsMKiB. YUHHI HOPMHU HaBaHTA)KEHb YKPaiHH JO3BOJISIOTH
32 HasBHOCTI JIOCTaTHBOI'O CTaTUCTUYHOIO OOIPYHTYBAaHHS Ta INpPH pO3TAIlyBaHHI O0'€KTIB Ha
BIIKPUTIN PIBHUHHIM MICHEBOCTI BPaxOBYBATH MOHMXKYHOUl KOe(IIIEHTH HampsIMKy BITpY. MeToro
JaHoi poOOTH € BUSBJIECHHS MOMIJIMBOTO €(EeKTy BiJl ypaxyBaHHS Opi€eHTallli KapkacHUX OyaiBeNlb Ta
BIJMOBIAHUX KOE()ILIEHTIB HANPSIMKY BITPY MPH NPOEKTYBaHHI CTAJIE€BUX KOJIOH OIHOMOBEPXOBUX
KapKacHUX Oy/liBellb.

HInsixoM aHami3y KOHCTPYKTHBHHUX 1 PO3PAXYHKOBHX IapaMeTpiB OJHOIMOBEPXOBUX BUPOOHUUYMX
1 IMBUIbHUX Oy/iBeJIb BCTAHOBJIEHI MOXJIMBI MEXI 1X 3MIHH, po3pOOJieHHH 1 peanizoBaHUM IMJiaH
eKCIIEPUMEHTAIIBHOTO TIPOEKTYBAHHS KOJIOH 3 IMHPOKOIOIUYHHUX MPOKATHUX JBOTaBpiB. OTpuMana i
OIMCaHa aHAJITHYHUM BHUPA30M 3aJE€XKHICTb, SIKA TO3BOJISE MIPOTHO3YBATH BUTPATH CTall Ha KOJOHHU
OJTHOIIPOJIITHUX OJTHOIIOBEPXOBHX OY/IBENb 3 YpaXyBaHHSAM iX BUCOTH, CyMapHOIO HaBaHTAKEHHSI BiJ1
MIOKPIBJIi T aKTUBHOI CKJIaJI0BOi BITPOBOT'O THUCKY.

3a pesynbTaTaMu paHIIe BUKOHAHUX JIOCHITKEHb BCTAHOBJICHI XapaKTEPUCTUYHI 3HAYCHHS
BITPOBOT'O THUCKY Ta y3araJlbHeHi KOe(illi€eHTH HaNpsIMKY BITPY JJs1 KOKHOTO 3 25 perioHiB YKpaiHu.
Jlns mepeBakaroyoi YaCTMHU TepUTOpli YKpaiHW MIHIMaJbHI BITPOBI HaBAaHTAXEHHS PEaNi3yHOThCS
MpU HampsMKax BITPY MiBHIY — MiBAeHb a00 MIBHIYHUHN CXiJf — MIBACHHUN 3aXill. Y3araJibHeHi
Koe(illieHTH HAMpsSIMKY BITPY pa3oM 3 (OpMyroro ajisi TMPOTHO3YBaHHS MacH KOJIOH JO3BOJIHIIN
BUSIBUTH MOXJIMBY €KOHOMIIO CTaji Ha KOJIOHM OJHONOBEPXOBHX OyIiBedb IpHU ypaxyBaHHI
MIPOCTOPOBOI Opi€HTAIIlT OY/TIBETb.

B cepennbomy o Teputopii YKpaiHu METaT0eMHICTh MPOKATHUX KOJIOH 3MEHIIyeThes Ha 4,2%,
a B OKpEMUX BHUIIaJIKaxX 3aJI€KHO Bl 00J1aCTl, HAPSMKY BITPY Ta BUCOTH OY/IIBJI1 MOKE 3MEHILITYBaTHCS
10 17,5%. IcroTHuii BIUIMB MiICTHIAal0YO0T TOBEPXHI Ta JOBKOJMIIHIX Oy/1IBEJIb HAa XapakTep BITPOBOTO
MOTOKY JONyCKa€ ypaxyBaHHsS KOe(DILIEHTIB HAMpsSMKY BITPY JIMIIE HpU PO3paxyHKax KapKaciB
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OyJiBelb, pO3MIIIEHUX HA BIAKPUTIH PIBHUHHINA MICLIEBOCTI 32 YMOBH CTaTUCTHUYHOTO OOIPYHTYBaHHS
X 3HA4YEHb 3 BUKOPUCTAHHSIM PE3yJIbTaTIB CIIOCTEPEKESHB 32 BITPOM Ha HAWOJIMKIUX METEOCTAHITISX.
KirouoBi ciioBa: crasneBi KOJIOHU, METAIOEMHICTb, Opi€HTAIlisl Oy 1iBeNb, BITPOBUII THUCK.
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AHHOTauus. PacueTHble 3HaYeHUs BETPOBOIO JaBJICHUA OOBIYHO YCTAaHABIMBAIOT 0€3 ydera
WU3MEHEHUI CKOPOCTH W JABJICHUS BETPa Pa3HbIX HaIpaBlIeHUH. [[eHCTByromue HOPMBI HAarpy3oK
YKpauHbl TO3BOJSIOT MpPH HAIMYMK JIOCTATOYHOTO CTAaTHCTUYECKOTO OOOCHOBAaHUS M TpU
pacroyio)KeHU OOBEKTOB Ha OTKPBITOW PpaBHUHHOM MECTHOCTH YYHMTHIBaTh IOHMXKAIOLIUE
KO3 puIHeHTs HarpasieHus BeTpa. Llenpo naHHOW pabOThI SBISIETCS BBIABICHHE BO3MOXKHOTO
spdexTa OT yueTa OpHEHTALMM KapKACHBIX 3JaHMH M COOTBETCTBYIOIIMX KO3(dULmeHTOB
HaIpaBJIEHUs BETPaA MPHU MPOECKTUPOBAHUY CTAJIbHBIX KOJIOHH OJHOATAKHBIX KAPKACHBIX 3JaHUM.

Ilyrem  aHanmM3a  KOHCTPYKTMBHBIX M PAacueTHBIX  [apaMETPOB  OJHO3TaXHBIX
IIPOU3BOJICTBEHHBIX M TPAKIAHCKUX 3/1aHUN YCTAHOBJIEHBI BO3MOYKHBIE IpENeibl UX W3MEHEHUS,
paspaboTaH M  pealu30BaH IUIAaH SKCIEPUMEHTAIBHOIO  IPOEKTUPOBAHMS  KOJOHH U3
IIMPOKOIOJIOYHBIX MPOKATHBIX JBYTaBpoB. [loslyueHa M omucaHa aHAIMTUYECKUM BBIPAXKEHUEM
3aBHCHUMOCTb, KOTOpasi MO3BOJIAECT NIPOTHO3UPOBATh PACXOJbI CTAJIM HA KOJIOHHBI OJHOIPOJIETHBIX
OJIHOATAXHBIX 3JaHUN C Y4ETOM HX BBICOTBI, CYMMapHON HAarpy3Kd OT KPOBJIM M aKTUBHOMN
COCTaBJIAIOLICH BETPOBOIO JABJICHHUS.

[lo pe3ynbraraM paHee BBIIOJHEHHBIX HMCCIEAOBAHUN YCTAHOBJIEHBI XapaKTEPHCTUUYECKUE
3HA4YeHHUs1 BETPOBOIO JABJIECHUSA U 0000IEHHbIE KO (UIMEHTHl HAPABICHUs BeTpa sl KaKI0ro
u3 25 pernoHoB YkpawHbl. s mpeobnamaromeil 4acTé TEPpUTOpHH YKpauHbl MHHUMAIIbHBIC
BETPOBBIC HArpy3KH PEANU3YIOTCS IIPU HAIIPABJICHMSX BETpa CEBEP-IOI WM CEBEPO-BOCTOK - FOTO-
3amang. OO0o0OmeHHble KO3(PQUIMEHTHl HampaBiIeHUs BeTpa BMecTe C QopMmylaod aus
IIPOrHO3UPOBAHUS MACChl KOJIOHH MTO3BOJIMJIN BBIIBUTH BO3MOYKHYIO DKOHOMMIO CTaJIM Ha KOJIOHHBI
OJIHOATAXKHBIX 3/IaHUH IIPU yYETE MPOCTPAHCTBEHHON OPUEHTALMH 31aHUM.

B cpennem no tepputopun YKpauHbl METANIOEMKOCTh IIPOKATHBIX KOJIOHH YMEHbIIAETCS Ha
4,2%, a B OTIIENbHBIX CIy4yasX B 3aBUCUMOCTH OT 00JIaCTH, HallpaBJICHUs BETPA U BBICOTHI 3JaHUS
MOKeT yMeHbmatbesd a0 17,5%. CymniecTBeHHOE BIMSHUE MOACTUJIAIOIIEH TOBEPXHOCTH U
OKPY)KAIOIIMX 3/1aHUH Ha XapakTep BETPOBOTO IIOTOKAa JOMYyCKaeT ydeT Ko3((PUIMEHTOB
HaIpaBJIEHUs BETpPAa TOJBKO IIPU pacyueTax KapKacoB 3JaHMM, PACIIOJNIOKEHHBIX HA OTKPBITON
PaBHUHHOW MECTHOCTHM IIpU YCJIOBHUM CTAaTUCTHUYECKOrO OOOCHOBaHUS MX 3HAUYEHUH C
UCIOJIb30BAaHUEM PE3yIbTATOB HAOMIOJCHUN 32 BETPOM Ha ONMKaMIINX METeOCTAaHIIHSIX.

KuroueBbie €10Ba: CTAIbHBIE KOJIOHHBI, METAIZIOEMKOCTb, OPUEHTALMS 3[IaHUN, BETPOBOE
JIaBJICHHUE.
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