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Vertical Atmospheric Tank

PrOJECT .t CEREBRO - EXEMPLOS

Vessel Identification ..o Tanque-CER-ATM-05

1 - Main Characteristics

1.1 L3/ L PR RPR Vertical
1.2 1O 0= - 1110} o U PPRRRT Atmospheric
1.3 USEFUl VOIUME (V) « it ee ettt ettt e e e e e e e e 1778
14 ACLUAL VOIUME (VR) -ttt a e e e e e e as 1956
1.5 TOtAl VOIUME (WVTT1) --tteeeeiieei ettt e e e e e e e e sanereeeeeeens 2061
1.6 Additional of VOIUME ........oiiiiiii e 10.00
1.7 10} o 3N 1= = Vo PSSR Toriconical ASME 6%
1.8 BOttom Head.........cviiiieiii e Toriconical ASME 6%
1.9 Product maximum dENSILY ........ccoccciiiiiiee e 1300.00
1.10 Overthickness (N0 OVErthiCKNESS) .......uvviiiiiiiiiiciiieiice et e e 0.00
1.11 Shell Weld Efficiency(Not Radiographed)(€c) -« ...cvvverrurreiinieieiiiiieieriieee e 0.70
1.12 Top Head Weld Efficiency(Not Radiographed)(€s) ... ....ccvvrrernrrieeniiieieiniieee e 0.70
1.13 Bottom Head Weld Efficiency(Not Radiographed)(€;).........coovverrirreeiiiieeeiniieeens 0.70

2 - Geometry

2.1 INSIAE DIAMELET (D)....ueeeiieeiee ettt et e e e e e e e e e e e e e e e ennreeeeeaeas 1200
2.2 103, [TaTo [ Toll o T=TTo | a0 ) TSRS SRRRR 1500
2.3 LiQUid HEIGNT (HLL) +onvereieieiee ettt 1343
24 (D I = Lo TP PP O TR PRP PR 0.80
2.5 S A=Y | =T | 1o U USSR 1480
2.6 Top Head's HEIght (Hrs) «eeeeiieerieiiie ettt s e e e e e e e e e e e 179
2.7 Bottom Head's HeIgNt (H;) ..eeeeeeeeiiiiieiie et 643
2.8 Height from bottom to ground (Hep) -...eeeeeeeaeioiiiiiee e 400
2.9 Vessel total height (Hir) coeeeoo e 2702

3 - Material

3.1 BLI0] o 31 1= o SRR Stainless steel - SA-240 TP 304
3.2 SHEIl ... Stainless steel - SA-240 TP 304
3.3 Bottom Head..........uuoivieeeiieeeeeeee e Stainless steel - SA-240 TP 304
3.4 [T o [PPSR Stainless steel - SA-240 TP 304
3.5 BaSE PlAte ......evoiiieeeeeeee e Stainless steel - SA-240 TP 304

4 - Plates Thickness

4.1 JLIe] o3 (== T [ (S TP 3.00
4.2 ] 1 1=T1 (=T T SRR PP 2.50
4.3 Lo 100] gl o (== Vo [ (e IO TP PP TP 3.00
4.4 =T L] (S PP 2.11
4.5 BaSe Plate(Bgp)......cvriviriiiiiiiiiiii i 5.00
4.6 OVEIhICKNESS ... e 0.00

5 - Finish
5.1 Tank Inside Surface.........cccooeiieiieeiiiiiiiciiieee, Polished Grit 220 + Electropolishing
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5.2
5.3

Tank EXternal SUIMACE ........coovueeiiiiiee et Polished Grit 220
T T PPPERR Polished Grit 220

6 - Net Weight (without features)

6.1
6.2
6.3
6.4
6.5
6.6
6.7

BLIe] 3 5 (== T [ (T PP UPUU T UOPUPUPRPPT 32
S 3T (7 TSP SUSRSTRRIN 111
[STe]100] g I = (== Vo [ (7 SRR SR 42
=T 0 T (T PR 20
Base Plate(Ggp) ...veiveeiriiiiiis it 2
[ 00T o1V 1= U () IR 207
Tank With the ProduCt(Gior) «....vvererereeeriiiiiieirieieesessiiiieeee e e s s s snererr e e e e e e e s snnnnneeeeees 2750

7 - Supporting System - Main Characteristics

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
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YU o] o 0] 1 1] oo [P RS PPPRERR Legs
N T ] o T= T o =T S 4
=T T 187/ o = RSP Schedule
NomMiINal diMENSIONS .......ciiiiiiiiiiiiie e @3" Schedule 5s
[T T D 1= 153 o] o ISP 88.90
TICKNESS ... 2.11
Leg total NEIGNT ..o 1077.4
BASE PlAte TYPE ..eeeiiiiiiiiiiiie et e e Circular
Base Plate DIMENSIONS..........ccoviiiiiiiiiiiieeeeieeeeeeeeeeeee ettt ©2137.00
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8 - Vessel (Dimensions)
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Head Report - Top

9 - Main Data

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8

[ [T= Lo I I oL TR PP Toriconical ASME 6%
INSIAE DIAMELET ... ..ot et e et e e e e e e e e 1,200
QLI 1T 1T 3.00
LI 11T LV 0.00
Material ........covvvviiiiiiiiiiiiiieeeeeeee e Stainless steel - SA-240 TP 304
[ 1= 171§/ PRSP 7,963
F/D TALIO c.eeeiiieeeeeeeeeeeeeeeee e 0.06
VerteX SEMI-ANGIE(OL) «veeierreeeiiiiie ettt ettt e et e et e e e e e snreeee e 80

10 - Results

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11
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B [0 1o 11T [ = Uo 110 1SN () USROS 72
Knuckle height (N1) oo e 71
Flange's Height (NS) .....eeviiiiiie e 10
Head inside height (H) ..oevvveerieee e 176
Distance from the head center to the inside-corner center (ry) ......ccccccevveeviiinnnen. 528
Cone external FAdIUS (F2) oeveeeeeeeeaiiiiiei et e e e e e e e e e e e sebe e e e e e e e e e snneeees 541
Developed cone external radius (Re) . e eeeeeeeiaiirieeiieiee e 660
Developed plate Semi-angle(B) .. .ooeeoiuereeiiirieiiie e 177
Head total VOIUME(Vipgar) ««««eeeeeeeeemammmrmmreeaaeeiaaitieeeeeaeeaaaeteeeeeeaeeesannreseeeaeeeaennnneees 0.117
Head Net WeIght (PL) et 32.13
Head gross WeIGNT (PR) --..eveeeieaiiiiiiiiieeie et e e 41.97
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Head Report - Bottom

11 - Main Data

111
11.2
11.3
114
115
11.6
11.7
11.8

[ [T= Lo I I oL TR PP Toriconical ASME 6%
INSIAE DIAMELET ... ..ot et e et e e e e e e e e 1,200
QLI 1T 1T 3.00
LI 11T LV 0.00
Material ........covvvviiiiiiiiiiiiiieeeeeeee e Stainless steel - SA-240 TP 304
[ 1= 171§/ PRSP 7,963
F/D TALIO c.eeeiiieeeeeeeeeeeeeeeee e 0.06
VerteX SEMI-ANGIE(OL) «veeierreeeiiiiie ettt ettt e et e et e e e e e snreeee e 45

12 - Results

12.1
12.2
12.3
12.4
125
12.6
12.7
12.8
12.9
12.10
12.11
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B [0 1o 11T [ = Uo 110 1SN () USROS 72
Knuckle height (N1) oo e 51
Flange's Height (NS) .....eeviiiiiie e 10
Head inside height (H) ..oevvveerieee e 640
Distance from the head center to the inside-corner center (ry) ......ccccccevveeviiinnnen. 528
Cone external FAdIUS (F2) oeveeeeeeeeaiiiiiei et e e e e e e e e e e e sebe e e e e e e e e e snneeees 579
Developed cone external radius (Re) . e eeeeeeeiaiirieeiieiee e 886
Developed plate Semi-angle(B) .. .ooeeoiuereeiiirieiiie e 127
Head total VOIUME(Vipgar) ««««eeeeeeeeemammmrmmreeaaeeiaaitieeeeeaeeaaaeteeeeeeaeeesannreseeeaeeeaennnneees 0.271
Head Net WeIght (PL) et 41.59
Head gross WeIGNT (PR) --..eveeeieaiiiiiiiiieeie et e e 60.76
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Supporting Report

13 - Requirements in Supporting System

131
13.2
13.3
134
135
13.6
13.7
13.8
13.9
13.10
13.11
13.12
13.13
13.14

WINA VEIOCIEY (V1) 1 eieitteieiee ettt ettt e e e e ettt e e e e e e e e annreeeaaaeeeanns 0
Wind Deriving Srength (Fy) ..o e 0
SEISMIC ZONE ...ttt 0
Seismic EMPIric COEfICIENT (Kms).eeeerrrrrrrrrreeeeiiiiiiiriereeesssirereeeeesssssssrnneeeeeessennnes 0.00
Horizontal Inertia Strength (Fap) «oooeeeveeeeeeee e 0
[ [0 1 v= Ul o { o TN () IR 0
Tumbling Momentum iN LTT (MLT1) coeeeooiieieee e e e e e e e e e e e e 0
Tumbling Momentum in Anchorage Point (Mp).......uvverreeeeiiiiiiiiiiee e 0
Legs Reaction Opposed to the Wind (F¢) ......ocvveeeeeiaaiiieeeee e 682
Legs Reaction Towards the WiNd (F1)......cooiiiiiiiiiaeiieeee e -682
Eccentric SIrength L (Feyg) -« o eeeeeeeaaammmeeeeeae ettt e e e e e e e e e e 682
Eccentric Srength 2 (Feyo) -« eeeeeeeiaeiiiiiie et -682
Lateral Strength 0N LegS (FL) «ooeeiiiiiiiieiieee et 0
Shaft ECCENIICILY (Bx) vvveeiieererieeireee ittt e e e e s sttt e e e e e e s srrae e e e e e e s s snnaaaeeeeeeennnnnns 1.50

14 - Base Plate Characteristics

141
14.2
14.3
14.4

Base Plate DIMENSION(IS) ... uueeieaiiiiiiiiiiiiee et e e 137.00
Base Plate ThIiCKNESS(€5) «.vxvtteaaiiiiiiiiiiiee ittt e e a e e 5.00
Admissible contact pressure between the Base Concret/Pad(8p) .. . ccceeeeeeuvveveennnn. 73
Actuating Contact Pressure between Base/PA(Pc) . vvvrrrreeeeiiiiiieerreeeeeiiiiinereaeaeeinns 5

15 - Welded Joint Dimensioning

151
15.2
15.3
154
155
15.6
15.7
15.8
15.9
15.10
15.11

Welding Fillet Unilateral Length (L1) .....ooooiueiiiiiieieeiieeee e 136
Weld Shearing Strength (Fes). ..o eeeeeeeieeeeiee e 15.2
Weld Section Linear MOAUIE (Syy) .« eeeeeeriamieiiieaeee i 18256
Weld Bending Strength (Fis) «..oooovveeerreeieiiiiiieeeee e e s ar e e e e s snnnanee e e e e 0.6
Total Combined StrenNGth (Fic) .vveerereeeiiiiiiiieee e 15.2
BENUING SIIESS (O5) «eevvreeeeiiriiee ittt e ittt e ettt et e st e s re e e s nre e e e aaees 501
Weld Fillet Width (D) «.eeoveeeeie e 2.50
Longitudinal Traction Stress on the Shell (G11) .. cvvve i -14.2
Longitudinal Compressure Stress on the Shell (G1c) .. v 28.8
Tension EXtension LOCANZEA (Lo) «vvvveeeieerrreiiieeeeiiiiiiieeee e e e e s st e e e e s e snaaaeeee s 166.5
Stress Located ADOVE the LG (O1). . uiururrreeiiiiiiiiiiiie et 163.8

16 - Anchors Characteristics

16.1
16.2
16.3

Minimum area for aNCHOr SCTEW(AGCH) «+«ceeeererrrrrieriie ettt e e e e e e e e e 0.0
Anchor screw minimum diameter(dep) «..ooovvrrrereeeeiiiiiee e 8.0
Anchor screws fixation diameter(Dep) ....ooovvrrrrrreeeiiiiiiiere e e 1208.0

17 - Cylindric Pipe Data

171
17.2
17.3
17.4
175
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Pipe External Diameter (dep).......ccooveviiiiiiiiiiiiiici e, 8.74
Pipe ThiCKNESS (Ep).....ciiiiiiiiiiiiii i, 0.21
Pipe Material.........cccccoovvciiiiiei e Stainless steel - SA-240 TP 304
Material Drainage Stress (Fy) ..., 2109
Material Elasticity MOdUIE (E) .......ccccvvviieieee i 1989687
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18 - Section Characteristics

18.1 SECHON ATEA (A) ...ttt eee et et ee et 5.654 cm?’
18.2 INertia MOMENTUM (1)) ..uveeieeee ettt e e e e e e e e e e e e e s e sanebeeeeeeens 51 cm’
18.3 Resistance elastic MomMentum (W) ....ooooe oo 11.77 cm?®
184 GYration RAGIUS (Fy) «eeeeeeeeiiieiieeieeee ettt e e e e s et ee e e e e e s anbbeeeaaaeeeanns 3.016 cm

19 - Data for Axial Compressure

19.1 Maximum length without bracing (L) ........cooiiiiiiiiiiiieee e 103.282 cm
19.2 Effective Length FActor (K) ......ooo e 1.20

20 - Actuating Requiring Stresses

20.1 Axial Stress Due T LOAdING (Pg) vvvereeeeeiiiiiiiiiieeeeeeiiiiieee e e e e s e siieaee e e e e s 681.89 kdf
20.2 Bending Momentum Due to Loading (Mg) -...occvvveerreeeeiiiiiiiieee e eeiivieene e e e 102.28 kgf.cm

21 - Loadings for Dimensioning

21.1 Required Axial Stress : Loading =1.4 D (Py) «occvverreeeeiiiiiieiieee e viiiieeeee e e 954.64  kdf
21.2 Bending Momentum Required : Loading =1.4 D (My) «occcovvvvveeeeeiiiiiieeee e 143.20 kgf.cm

22 - Nominal Stresses For The Profile

22.1 Section C.6:d¢p/ep < 0,441E/F, (41.42 <416.01) ccceiiiiiiiiiiiiiicic OK

22.2 SeCtioN C.6.1 ..ooviiiiiiiiiin i dep/ep < 0,070E/F,

22.3 LC TR UPPUPPPURRRI 0.95

22.4 Nominal Bending Momentum (M) ......eeeeeeeaaiiiiiieeee e 31034.91 kgf.cm
225 Checking:My/®uM;; < 1.0 (0.00 < 1.0)uuuueiiieieeeiiiiiiiiee e e ceiteee e e e e srvare e e e e e e e nnneees OK

22.6 Section C.4.1 ..o Sections not subject to buckling by twisting

22.7 ST R PR 41.09

22.8 Buckling Elastic TENSION (Fe).vvviiiiiiiiiiiiiiiee e st e e eiveaeeee s 11631.66  kgflcm?
22.9 Section C.6.2: Compressure of Cylindric Pipes.......cccccoviiiiiiiieiiieiiiiiiieee. Fe > Fy/2

22.10 D utiieiiiie ittt et e bt e b e e btk be e oA be e e be e e aRbe e e ebee e anbeenabe e e anbeenneean 0.85

2211 R COEFFICIENT ...eiiiiieeie et 0.301

22,12 Ag e 5.654 cm’
2213  EffectivVe SECHON ArEA (Ae) cv.eeeeereeeeeeeeeeeeeeeseeeeeseeeeeeeeseseeeeeeees s s seseee s, 5.654 cm’
2214 BUCKING SIESS (Frn) «veveeeeeereeeeeeeeeeeeseeeeeeeeee s s eeeeseses e e s e ee e eneneeen. 2013.59  kgf/cm?
22.15 Nominal AXial Stress: Pp = FrAc oo 11384.18  kgf
22.16  Checking: Py/®¢Pp < 1.0 (0.10 < 1.0) cueeiiiiiieiiiieeieeeiee sttt OK

23 - Combination of Bending and Compressure:1.4 D

23.1 Section C.5: Combination of Axial and Bending Stress ........ccccccvviiiieeeeieeniennnnee. OK
23.2 PR RRUP R PURRT 1.0
23.3 Gy vttt 1.0
234 P E ettt bbbt eh et e e e be e ahbe e e beeeaae e 65761.59  kof
23.5 DN -+ s e e emreeenmneeean et e st e nan et e ARt e eR e e oA R et e AR e oo R et e R et e nR e e oA R et e eR et e aR et e nE et e e r e e e r e e nn e e e e ennes 0.98
23.6 Pu/dcPn + CrxMuxddpMnyaing + CrnyMyy/dpMpyotny < 1.0 (0.10 < 1.0) oo OK
23.7 Pu/ocPno + MuddpMny + Myy/dpMpy < 1.0 (0.10 < 1.0) oo OK
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24 - Welded Joint Details (no scale)

bsp

dsp
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Dimension |Value (mm)
bsp 24.05
bw 2.50
dep 88.90
dsp 137.00
esp 5.00
Hp 1077.42
hpl 44.59
L1 136.00
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