ANALYSIS AND CALCULATION OF STEEL TANK HEIGHT H=12m,
DIAMETER D=6m ACCORDING TO EUROCODE
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Summary: This paper is shown the
calculation of the above-grounded 12-
meter high with a diameter of 6m steel
tank for water and sulfuric acid storage
purposes. Wall thickness, as well as roof
thickness of the tank, is t=5cm.
Construction of the tank is modeled by
ABAQUS software package. The real
tension condition in tank walls is
obtained by observing expected cases
of loads. Construction load analysis is

executed according to European
Standards.
Keywords: EuroCode, Steel Tank,

Water, Sulfuric Acid

1. INTRODUCTION

Tanks are hermetically sealed storages,
which are used for storing liquids (water,
sulfuric acid, or other dangerous fluid
materials) or gases. Type of tanks
depends on geometric  shape,
characteristics of a construction,
capacity, materials which were used for
tank construction, materials stored in a
tank, location and building style etc. The
most important types of tanks are
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Pe3sume: Y oBom pagy ce npukasyje
npopadyyH Haa3eMHor YenuyHor
pesepBoapa 3a cknaguliTerwe BoAe U
CYMIMOPHE KUCENWHE, YKYNHe BUCUHE
H=12m wn npeyHuka D=6m. [OebrbuHa
nnawTta 3uga M KpoBa pesepBoapa
N3HOCKU t=5.0cm. KoHcTpykumja
pesepBoapa MogenupaHa je nomohy
nporpamckor naketa ABAQUS npema
peanHum cnydvajeBuma ontepehemna
Koja ce Mory o4ekuBaTtn, 4ume je
nobujeHa peanHa crnvka HamMOHCKMX
cTaka Yy 3ugoBMMa  pesepsoapa.
AHanusa ontepeherwa KOHCTpyKUuje
u3BplleHa je Ha ocHoBy EBponckux
cTaHgappga.

KrbyuyHe peuu: EBpokoa, 4enuyHu
pes3epBoap, BoAa, CyMrnopHa KucenuHa

1. yBOA4

PesepBoapu Cy XepMeT14kM 3aTBOpeHa
cknaguwTa, y kojuma ce obaBrba
CKNnaguLITEHE TEYHoCTH (Boge,
CYMMNOpHe KuCenvHe, WnM  ocTanmx
onacHux MaTtepuja y TeYHOM CTaksy) UIu
nnuHoBa. Tun pesepBoapa 3aBUCK
O[L:T@OMETPUJCKUX U  KOHCTPYKTUBHMX
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underground tanks and aboveground
ones. The most of the above-ground
tanks have cylindrical shape. Walls are
formed of curved steel plates
interconnected by welding. The bottom
of the storage tank is a slab made of
welded steel plates. In numeric analysis,
tanks are modeled like they are attached
to the ground, so the shape of a bottom
is not particularly important, but when it
comes to designing the shape of a
bottom mustn’t be neglected.

2. DESCRIPTION OF THE
CONSTRUCTION AND LOAD
ANALYSIS

Analysis is carried out for 12-meter high
steel storage tank with the volume of
V=320m3 Construction of the tank is
made of curved steel plates
interconnected by welding. Tank is
aboveground cylindrical construction
with diameter of 6m and wall thickness
of ti=bcm. It is divided on four
longitudinal segments. The top of the
tank is spherical, and its thickness is
also t2=5cm. The bottom of the tank is
steel plate with the same thickness as
walls. Below the bottom is circular 25-
centimeters thick reinforced concrete
slab.

The tank is supported by ring base made
of reinforced concrete (b/h=30/130 cm)
which is attached on foundation with
M20, 6.8 strength class, anchor bolts.
The tank is planned according to EN-
1993-4-2 which defines rules and
principles for construction of cylindrical
liquid storage steel tanks. Construction
of the tank is modeled by ABAQUS
software package with the real load
distribution by the surface of steel
sheets. The material is defined as elastic
and isotropic for all constructive
elements with Young's modulus of
elasticity E=210GPa, Poisson’s ratio
v=0,3, and coefficient of linear thermal
expansion at=10° 1/C For the
calculation and dimensions of the
spherical roof, the walls of cylindrical

KapaKkTepucTuka, KanauuTteTa,
mMaTepujana of Kora Cy HanpaBIbeHu,
KapakTepucTuka pobe Koja ce
CKNaguLTh, MecTa u HadvHa yrpagwe,
HauyMHa nocCTaBrbaka, nNpuMeHe wn
apyro. [loctoju MHOro pasnuunuTux
obnuka knacudukaumje pesepsoapa, a
HajouTHWja je nogena pesepBoapa Ha
Hag3emMHe U noasemHe.  BehuHa
Haf3eMHUX pesepBoapa mma
UUNUHAPUYHKM 06nuK nnawTa. MNnawrT je
opMmMpaH of 3aKpUBILEHUX YENNYHMX
nnovya mehycobHo noBe3aHuXx
3aBapuBaweM. [IHO pesepBoapa je
nnoya wuspaheHa of — 3aBapeHux
YenuuHMX  nnoya. Y  HYMepUuKoj
aHanuan pesepBoapu ce Moaenupajy
kao npuuspheHu 3a TNo na obnuk gHa
Huje GUTaH, anu koA NpojekToBaka To je
Ba)Ha KOMMOHEHTA.

2. ONnUC KOHCTPYKUMJE U
AHAJIU3A ONTEPETREHA

AHanusa je cnpoBefeHa 3a YenuyHu
pesepBoap 3anpemuHe V=320m3 u
yKynHe BucuHe H=12m. KoHcTpykuwmjy
pesepBoapa CauvhaBajy 3aKkpuBIbeHe
yenuyHe nnove MehycbHO noBesaHe
3aBapuBareM. PesepBoap je Hag3eMHa
KOHCTpYKUMja uUMnMHApUYHOr  obnvka
npeyHuka D=6m, n gebreuHe nnawTa
t1=5cm nogerbeH Ha 4YeTUpU y3ayxHa
cermeHTa. KpoB pesepBoapa je cchepHor
obnuka agebrbuHe numa t=5cm. OHoO
pesepBoapa u4vHM Takohe 4enuyHa
nnoya aeb6romHe t3=5cm umcnog koje ce
Hanasn apMupaHobeTOHCKa  Kpy>KHa
nno4a aeb6rouHe 25cm.

PesepBoap je ocrnoweH Ha TeMerbHU
apMnpaHOBETOHCKM NPCTEH AUMEH3Wja
b/h=30/130 cm un npuuspwheH Ha
Temerb npeko aHkepa M20 knace
yBpcTohe 6.8. PesepBoap je
npojektoBaH npema EH 1993-4-2 «koju

daje npasuna U nNpuvHUMne 3a
KOHCTPYKLMje YenuyHUx pesepBoapa
LUMNUHAPUYHOT obnuka, 3a
CKnaguwTee  TeYHux  npoussoda.

KoHcTpykumja pesepBoapa MofenupaHa
j& NPOCTOPHMM NpopaYyHCKMM MOLENOM
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tank, ring shaped reinforced concrete
foundation, steel anchor bolts, all the
relevant loads for determining maximum
impact on construction were analyzed:
Dead load (Dead load is primarily due to
self weight — value taken automatically
using software package ABAQUS),
hydrostatic pressure from the fluid in the
tank, wind load calculation for the
following location: Subotica, basic wind
speed Vb=20m/s, Il category of terrain,
Snow load calculation for the following
location: Subotica, characteristic value
of load on the soil Sk= 1,0 kN/m?, The
effect of horizontal seismic component
with soil acceleration ag = 0,06g = 0,59
m / s2, Thermic influence AT=32C

y nporpamckom nakety ABAQUS, ca
cTBapHOM pacnopgenom ontepehera no
NOBPLUNHA YenUYHMX nvMmosa.
MaTepujan  je Moaenupan Kao
enactmyaH u M3oTponaH 3a cCBe
KOHCTPYKTUBHE enemMeHTe ca JaHrosnm
mMogynom enactudHoctn  E=210Gpa,
MoacoHoBuM koeduumjeHTom v=0,3 1
KoeULUjeHTOM fnuHeapHe TONMoTHe
avnatauvje matepujana ot=10° 1/C.
3a npopadyyH n pumeHsunje cdepHor
KpoBa, mnawita uunuHapa pesepsoapa,

npcTeHacTor apMunpaHobeTOHCKOr
Temerba, YernuYyHnx aHkepa,
aHanu3MpaHa Ccy CBa MepodaBHa
ontepehemwa 3a oapehuBame

MaKCMManHux ytuuaja y KOHCTPYKUUn 1
T1o: CranHo onTepehewe (concteBeHa
TEXMHa KOHCTPYKUMje — ayTOMaTCKu
y3eTa y nporpamckom nakety ABAQUS),
XMAPOCTaTUYKN MPUTUCAK OF TEYHOCTU Y
pesepBoapy,ontepeherwe BeTpoM 3a
Jlokaumjy Cy6oTuua rge  OCHOBHa
Op3nHa BeTpa wusHocu Vp=20m/s nu
yCBOjeHOM kaTeropujom TepeHa I,
ontepehewe cHerom 3a Jlokauumjy
Cybotvua ca  KapakTepuCTU4HOM
BpegHowhy ontepehera Ha Tno Sk=1,0
kN/m?2, aejcteo XOPU3OHTarHe
KOMMOHEeHTe 3eMrboTpeca ca yop3amem
Tna ag= 0,06g = 0,59 m/s?, yTuuaj
Temnepartype AT=32TC.
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Cnuka 1 — NonpeyHn npecek 1 0CHOBa KpoBa pe3epBoapa
Figure 1 — Cross section and base of tank roof

3. CONSTRUCTION CALCULUS 3. MPOPAYYH KOHCTPYKLUMUJE Y
ABAQUS SOFTWARE PACKAGE NPOrPAMCKOM MAKETY
ABAQUS

Cnuka 2 — 3[1 mogen YyenuyHor pesepsoapa
Figure 2 — 3D steel tank model
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Fluid influence

According to EN 1991-1-4, fluid loads
are calculated with all types of fluids
which could be stored in the tank,
geometry of the tank and maximum
depth of liquid in the tank. Characteristic
pressure values p are:

p(z)=7z,

YTuuaj og TeyHocTun

Mpema EN 1991-1-4 ontepehemwa
ycnea TEYHOCTUM cpadvyHaBajy ce y3
y3umarse y 063up: CBMX BpCTa TEYHOCTH
unje ce cknaguwTewe npegsuha y
pesepBoapy, reomeTpuje pesepsoapa u
makcumanHe moryhe gybuHe TevyHocTu
y  pesepBoapy. KapakrepuctnyHe
BPEAHOCTN MPUTUCKa P N3HOCK:

@

y- unit weight of liquid / 3anpemuHcka TexumHa Te4yHocTw, z- depth of fluid / gybuHa TeuHocTU

}’water/vode:lovoo[kN /ms} ) 75.acid/s.kise|ina=17v70|:kN /m3:|

Wind load analysis ( EC 1991-1-4)

Height of the tank wall / BucnHa 3mga pesepBoapa
Diameter of the tank / npeyHuk pesepBoapa

Elevation of the construction /

HaZMopcka BUCMHA Ha KOjoj ce Hanasu objekaT
Fundamental wind speed / ®yHaameHTanHa 6p3uHa BeTpa
Coefficient of direction / KoeduumjeHT npaBua

Coefficient of seasonal influence /
KoeduuujeHT ce3oHcKor genoBana

AHanusa ontepehemwa
(Mpema EN 1991-1-4)

BeTpoOM

z=11.0m
D=6.0m

H,=76,0m
Vpo =20,0m/s
Cdil’ =1,0m

Cseason =1,0m

Basic wind speed / OcHoBHa 6p3uHa BeTpa:

Vb =Clir * Cseason *Vbo

V, =1,0-1,0-20,0=20,0m/s

EN 1991-1-4 (4.1) )

Average wind speed / Cpeata 6p3nHa BeTpa

Vin(z) =Cr(2) *Coz) Vb

EN 1991-1-4 (4.3) ©)

Coefficient of topography / KoeduumjeHt Tonorpaduije Co(z) =10

Category of terrain / kaTeropuja TepeHa

length of roughness / gyunHa xpanaBocTu

minimal height / MuHMManHa BucnHa
maximal height / makcumanHa BucmHa

Coefficient of terrain / koecnumjeHT TepeHa:

0,07 0.0
k, =0,19- b =0,19- 0,05
0,05

Zo.n

Ke=1

2, =0.05
Zpmin =2,0m
Zmax =200m

0,07
) -0,19 EN 1991-1-4 (4.5) ()
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Roughness coefficient / KoeduuyunjeHT xpanaBocTu:

CI‘(Z) = kl’ In[

Cr(z) =0,19-In (1—;j =1,024789 za2,00m<11m<200,00m

ij 28z <7< gy EN 1991-1-4 (4.4)
Zy

Vm(z) =1,024789-1-20,0=20,49578 m/s

Turbulence intensity / UHTeH3uTeT TypOyneHumje

K
(2) = ZAZyp <257y, EN 1991-1-4 (4.7)

z
CO(Z) -In [ZOJ

Turbulence coefficient / KoeduuunjeHTt TypbyneHumje K, =1,0

| :L:O,185404 za2,0m<11,0m<200,0m

v(z)
1,0-In 1
0,05

Impact wind pressure / YaapHu nputucak Betpa

%o(z) :(1+7'v(z))‘%’P'Vrﬁ (2) EN 1991-1-4 (4.8)

Up(z) = (1+7-0,185404)%-1, 25.20,495782 .10 =0, 603291kN / m?

Table 1 — Impact wind pressure in altitudes
Tabena 1 — YaapHu nputrcak BeTpa no BMCUHama

Height above the C‘r(z) Vm(z) IV(Z) p(2)
ground / Bucuna

n3Hag TepeHa z[m]

2 0,701 14,02 0,271 0,356

4 0,833 16,66 0,228 0,45

6 0,91 18,2 0,209 0,51

8 0,964 19,28 0,197 0,553

10 1,007 20,14 0,189 0,589

11 1,025 20,5 0,185 0,603

Wind force / Cuna BeTpa

Fv =Cs Ca - Cy - Uy(y) - Arer EN 1991-1-4 (5.3)
K
\(z) ===~ ZZninSZSZpy  EN1991-1-4 (4.7)
Co(z)°In Zs
ORI

z3,=0,6-h=0,6-11=6,6m > 7.,

®)

(6)

™

®
©

| JOURNAL OF FACULTY OF CIVIL ENGINEERING 35 (2019) |



1,0

v(z) =
1 0-In ﬂ
0,05

Measures of turbulent length / Mepa TypOyneHTHe oyxuHe

| =0,2048 za2,0m<6,6m<200,0m

a

z

L) =Lt [—SJ 7azg > Zyin EN 1991-1-4 Annex B (B.1)
Z

a=0,67+0,05In(zy)=0,67+0,05In(0,05) =0,520213

Reference height / PecpepeHTHa BucnHa

z, =200,0m EN 1991-1-4 Annex B (1)
Reference length / PecbepeHTHa ayxuHa
L, =300,0m EN 1991-1-4 Annex B (1)
6,6 \”
L{z) =300,0-| -2=| =50,86656 za6,6m>2,00m
) 00,0
Cole) =Ko .|n(Z—SJ 282, < Zg < 2y EN 1991-1-4 (4.4)
S ZO

Cr(z ) :0,19-|n[£j:0,927732 za2,0m<6,6m<200,0m

Vin(z,) = 0,927732:1-20,0~18,55465 m / s

(10)

(11)

(12)

(13)

Coefficient of construction / KoeduunjeHT koHcTpykuuje: for buildings up to 15 m high,

the coefficient of construction can be adopted 1 / 3a 3rpage BucuHe go 15 m
KoeduunjeHT KoHCTpyKumje C;Cy; Moxe Aa ce ycBoju 1.

cpCI.n

0° 307\ &

-1

Cp0 min

-2

Cnuka 3 — KoeduumjeHT cnorballukser nputmncka
Figure 3 — Coefficient of external pressure
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Situation of the calculation,
coefficients, and combinations of
influences

General assumptions given in EN 1990
are applicable, but reservoirs are
different from other structures because
they are exposed to full loads for most of
the service life, and it is recommended
that the use of EN 1991-4: 2006 Annex
A (Table A.2), which defines load
combinations and partial safety factors
for border and usable states.

MpopauyyHcke cutyauumje,
koeduUMnjeHTU N KoMBUHauuje
Aenosarba

OnwrTte npetnocTtaBke gate y EN 1990
Ccy npumeruBe, anu pesepBoapu ce
pasnukyjy of octanux KOHCTpyKuuja jep
Cy W3NOXeHW nyHum onTepehexwnma
BehnHy ynotpebHor Beka, na ce
npenopydyje kopuwhewe EN 1991-
4:2006 Oopatak A (Tabena A.2), koju
nedvHuwe kombuHaumje ontepehewa
1 napuujanHe akrtope CUrypHOCTM 3a
rpaHnyHa n ynotpebHa crawa.

Table 2 — Load combinations for the limit state of load capacity

Combination
of loads

DESCRIPTION OF THE COMBINATION

1 self weight (G) + liquid (F) + wind (W)

self weight (G) + liquid (F) + snow (S)

self weight (G) + wind (W)

self weight (G) + temneparypa (T)+ liquid (F)

A w|N

self weight (G) ) + liquid (F) + seismic (Ag4)

Tabena 2 — KombuHauuje ontepehera 3a rpaHUYHO CTake HOCMBOCTM

Kom6uHauuja
ontepehewa

onnc KOMbBMHALUMJE

1 CtanHo ontepehewe (G) + TevHoct (F) + Betar (W)

CranHo ontepehemne (G) + TevHocT (F) + cHer (S)

CrtanHo ontepehewe (G) + Betap (W)

CrtanHo ontepehewe (G) + Temnepartypa (T)+ TeqHocT (F)

A w|N

CranHo ontepeheme (G) ) + TeqHocT (F) + censmuka (Agq)

Table 3 — Load combinations with corresponding coefficients:
Tabena 3 — KombuHauwje ontepehetnsa ca ogrosapajyhum koeduumjeHTUMa:

]/G,jG + ]/Q,l 1.0F + yQ,lO6 w

}/G,jG + }/Q_11.0 F+ VQ,i0-6 S

yG,jG + yQ’iO.6 w

YG,]'G + Ylel. 0T+ YQ,iO' 9F

QR (WIN|F

G+ T+ A

Where is / Gde je: G — self weight / conctBeHa TexuHa; Ag; — load from seismic /
ontepehewe of censmuke; T — load from temperature / ontepehewe oa Temnepatype; F
— liquid / TeuHocT; S — snow / cHer; W — wind / BeTap
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Diagrams of stress Ounjarpamu HanoHa

Influence on the tank due to constant load / YTuuaju Ha pe3epBoapy ycnen
AejctBa ctanHor ontepehewa

5, Mises
SMEG, {fraction = -1.0)
(Avg: 75%)

+5.751e+00
+8.966e400
+5.151e+00

+7.336e+00
+6.520e+00
+5.705e+00
+4.890e+00
+4.075e+00
+3.260e+00
+2.445e+00
+1.630e+00
+8.151e-01

+0.000e+00

Cnvka 4 — HanoHu y pe3epBoapy ycre AejcTBa COncTBeHe TexXnHe nspaxenu y Mpa
Figure 4 — Stress in the tank due to the effect of self weight expressed in Mpa

Influence on the tank due to liquid / YTuuaj Ha pe3epBoapy ycnea AejctBa
TeYHOCTU

5, Mises S, Mises
SNEG, (fraction = -1.0}) SMEG, (fraction = -1.0)
(Bwg: 75%) {fvg: 75%)

+0.000e+00

a) water / Boga b) sulfuric acid / cymnopHa kucenuHa

Cnuka 5 — HanoHu y pe3sepBoapy ycrnepn aejctea Te4HOCTU uspaxeHn y Mpa
Figure 5 — Stress in the tank due to the effect of liquid expressed in Mpa
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Influence on the tank due to wind / YTuuaj Ha pe3epBoapy ycnen aejctea BeTpa

5, Mises

SMNEG, (fraction = -1.0)

(Avg: 75%)
+5.286e-01
+4_B46e-01
+4.405e-01
+3.965e-01
+3.524e-01
+3.084e-01
+2.643e-01
+2.203e-01
+1.762e-01
+1.322e-01
+8.810e-02
+4_405e-02
+0.000e+00

A

%

Cnuka 6 — HanoHu y pe3epBoapy ycneq Aejctesa Betpa uspaxenun y Mpa
Figure 6 — Stress in the tank due to the effect of wind expressed in Mpa

Influence on the tank due to seismic / YTuuaj Ha pe3sepBoapy ycnen AejcTBa
censmuke

5, Mises S, Mises

SNEG, (fraction = -1.0) SNEG, (fraction = -1.0)

(Avg: 75%) (Avg: 75%)
+8.975e+00 +1.381e401
+8.227e+00 +1.2662+01
+7.47%e+00 +1.151e4+01
+6.731e+00 +1.036e+01
+5.983e+00 +9.209e+00
+5.2362+00 . +8.058e+00
+4.488e+00 +6.906e+00
+3.740e+00 +5.755e+00
+2.992e+400 +4.6042400
+2.244e+00 +3.453e+00
+1.496e400 +2.302e+00
+7.47%e-01 +1.151a+00
+0.000e+00 +0.000e+00

a) water / Boga b) sulfuric acid / cymnopHa kucenuHa

Cnvka 7 — HanoHu y pesepBoapy ycrieq Aejctea censmuke napaxeHu y Mpa
Figure 7 — Stress in the tank due to the effect of seismic expressed in Mpa
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Influence on the tank due to temperatures / YTuuaj Ha pe3sepBoapy ycnen Aejctea
Temnepartype

5, Mises
SNEG, (fraction = -1.0}
(Avg: /o¥p

e+l
+0.000e+00

Cnuka 8 — HanoHu y pe3epBoapy ycnes Aejctea Temnepatype uapaxeHnu y Mpa
Figure 8 — Stress in the tank due to the effect of temperatures expressed in Mpa

Influence on the tank due to snow / YTuuaj Ha pe3epBoapy ycnepn gejcTBa cHera

S, Mises

SMEG, (fraction = -1.0)

(Avg: 75%)
+1.315e-01
+1.209e-01
+1.09%e-01
+5.890e-02
+5.791e-02
+7.692e-02
+6.593e-02
+5.495e-02
+4.396e-02
+3.297e-02
+2.198e-02
+1.09%e-02
+0.000e4+00

Cnuka 9 — HanoHu y pe3epBoapy ycnepn aejctea cHera nspaxenu y Mpa
Figure 9 — Stress in the tank due to the effect of snow expressed in Mpa

Table 4 — Stress values for adopted load combinations
Tabena 4 — BpegHocTu HanoHa 3a ycBojeHe koMbuHauumje ontepeherwa

Combination / Water / Boga Sulfuric acid / Cymnopka
Kom6uHauwmja Kncenuha
o stress/nanouu [MPal o stress/uanonu [MPa]
1 40.23 61.55
2 40.33 61.65
3 13.17 13.17
4 83.76 90.08
5 29.29 44.10
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On the basis of the implemented budget,
it can be concluded that the relevant
combination of load 4, which includes
the self weight, the temperature and the
liquid to be stored (water and sulfuric
acid), are included.

Ha ocHoBy cnpoBefeHor npopadyHa
MOXe Ce 3aKrbyuuTu Ja je meponaBHa
KomOuHaumja onTtepehewa 4, y Kojy
yrnase ConcTBeHa TeXuHa, Temneparypa
M TEYHOCT Koja ce cknaguwTtu (Boaa
OHOCHO CyMMOpHa KucenuHa).

The applicable combination in the characteristic cross-section / MepopaBHa
KOMOMHaLMja y KapakTepUCTUYHOM NpeceKky
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a) water / Boga

b) sulfuric acid / cymnopHa kucenvHa

Cnuka 15 — HanoHu 3a MepoaaBHy kombuHaunjy umapaxenu y Mpa
Figure 15 — Stress for the relevant combination expressed in Mpa

4. CONCLUSION

After the static analysis of the steel
storage tank for sulfuric acid and water
tension diagrams for some of the load,
cases are shown in this study. The
seismic analysis was done for the
acceleration of soil from ag = 0.06g,
which was read from the seismic map for
the Republic of Serbia. Because of the
same geometry of the tank, the tension
at the bottom of the tank wall is the same
for load types: Self-weight, snow, wind
and outside temperatures. While the
effects of stored liquids and seismic
differ greatly due to the different density
of the liquid. The value for seismic
analysis in the tank, in which the sulfuric
acid is stored, is two times higher than in
the water storage tank, and the ratio of
the hydrostatic pressure ratio is 1.80.

4. 3AKIbYYAK

HakoH cnpoBefeHe ctaTuyke aHanuse
Yenu4HOr pe3epBoapa 3a CKNnagullTeHe
CyMMOpHE KUCEeNnvHe W BOAE Yy OBOj
CTyauMju Ccy npukasaHu Aaujarpamm
HanoHa 3a Heke of cnydvajesa
ontepehewa. Censmuuka aHanusa je
paheHa 3a ybpsawe Tna og ag=0,06g
KOjW je ounTaH ca CensMuonoLLKe KapTe
3a Penybnuky Cpbujy. 36or wucte
reomMTepuvje pesepoBoapa HamnoHW Ha
OHY 3upa pesepBoapa Cy UCTM 3a
cnyyajeBe ontepehewa: ConcTBeHe
TEeXWHe, CHera, BeTpa W crorballke
Temnepatype. [ok ce 3a gejctBa of
CKNnaguwTeHe TEYHOCTU W Censmuke
3HaTHO pasnukyjy 36or pasnuuute
rycTuHe TeYHOCTW. 3a  Ceu3MUYKy
aHanu3y BpedHOCTU Yy pesepBoapy Y
KOMe Cce  CcKrmaguwTu  CyMropHa
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KucenuHa cy asa nyta Behu y ogHocy Ha
pesepBoap y KOMe ce cknaauwTy Boaa,
a 3a yutuuaj XxmgpocTaTuyKor npuTucka
oaHoc je 1,80.
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