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1. Tank Definition 42|

Tank> Tank Definition...
Tank 2 EE 0|23}0] Metallic Tank 2| 3 X} Shell R &S AMSHL|CT |

Material Type

Target models to buid
Material/ Type:  Metalic I B 20 misymmeic structura) 3D asisy e ot
b
Elevation: ‘Above ground tank = Oz () 3D shell structural

Tank Defintion  Load

Base Slab Wal  Roof Lateral Roof Polar  Beam Section  Matenals Support {20)

Base slab
Descrption L] Dim]
398 12 ‘Il
Outer part (L_otfer, D_outer) |67 15 .
2 Linner | Louter
Taper part (W_t} 08 ‘
Base heating (L_heating.0_h.. 465 0386 D'""I ¢ Dheating K GL
Ground level (0_grund) 039 . Lnating| [Doueer § 110
! Dyouna
! w,
e
Name |Tnk2 v | new)
oK Cancel Apply

Target models to build

3 A Shell 2% T4& 2IH 3D shell structural’ SM& MEiBLICH
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Tank Def

Tank type: Target models to build
Msterial Typs:  Metalic ¥ st iinre
Elevation: [ E—— o [T 2D beam-stick seismic

Tank Defintion Load | Support (30)

Base Slab  Wal  Roof Latersl Roof Polar Beam Section  Materisls  Support {20

| Louter

% Dhea

Base slab
Description Lim} Dim}

Outerpart {L_outer. D_outer) |67 15 A

Taperpart (W_1) 06

Base heating (L_heatng,0_h... |46.5 038 [""MI

Ground level {D_ground) 03 1
1

Setzero Set defaults

Hame |Tnk2

Tank Definition

Base Slab

Ctio ol CHE X S
HFEFERS| A FHE Zelg Lt
Tankiyps Target models to build
MaterialType:  Metalic - 20 aximymiretis s
i Poovs gtk = (12D beanvstick seismic

Load | Suppott (3D)

Base Slab  Wall  Roof Lateral Roof Polar Beam Section Materials  Support {20)

oK

:Lnemns

Wi

< (new)

Cancel Apply

[]2D sxisymmetric coupled thermalistructural
B3 30 shell structurs!

T
Descrption Ll Oirl
12 C'L
Outer part (L_outer, D_outs) | 67 15 . ; g
o [ Lot
|| Tasersan vt 06 <
| Base hesting {_eaiing Db . | 46.5 0386 D l T Dhpaing. S [t ai
1| Ground fevel (0_ground) 09 : Eneating| [Doaw 3T
! Dgreuna
! W,
Setzero | Setdefaults
Name |Tnk2 \,‘ 2 fnew)
oK Cancel Apoly

LNG M3 ROOF STEEL FRAME &4 ZE

Help

Help



Wall

Y3 HH O WH 28 8 HM MOAHES| Zf 0| £, HH| 2Z2| ?X|E olgfLC.

Tank Defi

\
Tank type Target madels to build

MaterialType: | Metalic - FIEE 5 J () 2D sxisymmetric coupled thermalistructurl s
i TR - () 2D beam-stick seismic 18 30 shell structural 2

Load | Support (3D)

Base Slab Latersl oot Polsr Beam Section Metstisks Support (20)
Radius A
I\rtsiriemrhusfﬂ_'\mij 432 [mII Inside . Outside
Height / Thickness il e
Wal  Helght() Thickness o Sifferer  Stage
o Mom; Stftenerssction D Zosn YN T TR
30 20 [} Ouside =¥ =
FED) 20 0 Ouside - Y - i e
EET) 80 [} Owside = Y = % .
% Stiffeners
4 30 80 i} Outside = |Y i S
5 |30 20 0 Ouside = Y <
5 |30 80 [} Ouside = |Y = e
7 30 80 o Outside =~ |Y =.
2 P Py a . “HH
acd Delete i
Setzes || Setdefadts Openings
Name |Tnk2 v | 5 fnew)
oK Cancel Apply Help
Roof Lateral
= . . . o] E2
Roof o] 7@ utA, FAMO|M Zt Lateral ring 7HX|2| H2|, Compression ring 2| Z0| & &)
Terk type Targt models to buid
MaterialType:  Metalic v 20 © ()20 sxisymmetric coupled thermalistructursl 5
[ T - 7120 beam-stick seismic 5 20 shell structural 5 i

BaseSlsb Wal  RoofLatersl Rocf Polar Beam Section Materials Support (2D)

‘
‘

‘

a

! 1

Conghjnm] _fnge {degee] j R T ke g ‘

50000 TR — Beam 2 1

Dome height (D) (11075 ; |
i |

Ro—— / \ ;

j \

Raof dome
Polar angle (Pa) 437983 27881
Dome
Height
{Upper compression ting / Fin plate oh)
Lengif [mm} T ] |
1675E3 300 Lateral Ring Radius (Rn) |
 Compression ring 2 1083 e |
Compression fing 3 3750 ~—Pola, Sogt |
s ; |
Fin plate {Ls.Te) 160.0 150 - A
A - Radius {Dr) fall plate
Finplate eccentricty (e} |00 w5,
! "39»,,&:
Lateral ing
Ring ID Radus frm]  Section D  Dorme height (D fo sphere dome = 11070 3 mm —
S0E3 i) A 3 3 F"b.‘_
1 94E3 1 2 gy
2 21263 1
Add
3 32063 1
Delete.
Setzero || Setdsfaults
Mame | Trk2 | Elinst

oK Cancel Apply Help ||
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Roof Polar

Polar beam, Bracing 2| 7H=2 EtH A4S FolgtL| Ct

Tank X
Tank type Target models to buid
Material/Type  Metalic v 30 axisym struotural [ 20 axisymmetric coupled thermalistructural
[ 20 beam-stick seismic B 20 shell structural ]

Elevation: Above ground tank v

Load | Support 3D)

BaseSlab Wall  Roof Lﬂtera\l Rocf Pelar IEeamSedmn Meterials Support {20)

Piste / Polar bsam / Bracing

Flate No of :

; Polarbeam Mo cf Bracing
RinglD ;:“n";";"e-‘-“ E:‘:,:,g seclion D  bracngs DECMEBRE o ohTip

80 4 ‘ .
1 80 %2 3 0 L -2
2 80 52 3 4 w -2
3 80 92 3 4 AU -2

Selzero || Setdefaulis Add Delete
s gy v x x
of centre ring b Polar/Radial arang ~
Name |[Trk2 | o new)
oK Caresl Apply Help

Beam Section

Roof Z X THH &&2 FOlBLIC} EU Sections 2| IPE Shape & 0|-&3t0 tHHE FolgtL|Ct.

Tank Definition o
Tank type Tanget models to buid

MaterialType:  Metalic v B s ) 2 kil " :‘

Elevation Above ground tark = ([ 2D beanrstick seismic 18 30 shell structural o

Base'Slab Wal  Roof Latersl 'Ranf'PuJarI Beam Section Iﬂama’s Suppert (2D}

]
|
|
|
Beam Section {
D Library Type SectionName Rotation  Miror L 11 L2 12 L3 3 r |
1 |EUSections = |IPEShapes(. ~|IPE380 *|0  ~|Neme ~|1000 |100 (60 (0D 00 00 |00 '
2 |EUSections - |IPEShapes(.. - |IPE400 v|0  +|Neme ~|1000 |100 |2000 (100 |00 00 |00 |
3 |EUSections  + |IPEShapes(. +|IPE450 +|0  +|Neme ~|1000 [100 |2000 (180 |08 |00 |00 !
4 |EUSections = |IPEShapes (. - |[ESEiEHEMMENDEIDRDIRDRRNN. - o ~|Mone ~[1000 |100 [500 [100 800|100 100 |
i
!
|
|
Setzern Set defaults Add Delete

t -
-l—-'l -~ WaLL
by oy ¥ {l = D
Inside | | Outside
t Welding n_ﬁ "—“\]
(Refersnce Line .
o fatation/mirrorn H
Name |Trk2 | Fof (new)

oK Cancel Apply Help
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Material

Material 20|l =254 HO|EHE

Support(2D)

3AHE Bl 2RO = 2 A+

Load

Tank Definitior

Tank type

MaterialType: | Metalic

Elevation: Above ground tark

o | st

YeiBiL

Target models to buid

() 2D beam-stick ssismic

Roof Lateral  Roof Polar  Beam Section| |Support (2D}

() 2D axisymmetric coupled thermal/structural

ICE Z £ X0l CHE =SS

1B 30 shell structursl

o

Base Siab Wal
I— Basicsodis | Fomstrkato | Massdensiy { I"E;':;Ln . l‘:d”“]i vy | Heetcapacly oL
ENmY W phom]  pEemnE sndenty  mc)
Concrete fase} 35,069 02 2563 10066 20 225766 BaseSiab
Stesl (wall) 209.0E9 03 7883 11066 450 336136 Wal
Steel froof) 203.0E8 03 7863 11066 450 3361866 Root
Steel (upper compressioning) | 209.0E9 03 7853 11066 450 33618E6 Rocf upper compression ing
Polar beam 209.0E9 03 7883 11056 450 3361366 Rater Beam
Lateral beam 209.0E9 03 78E3 11056 450 336186 Lateral Beam
Bracing 209.0E9 03 7853 11066 450 3361866 Bracing
Fin plete 209.0E9 03 7863 11086 450 33613E6 Eracing
Raft 35,089 02 2583 10.0E6 00 00 Raft
Pﬂe(&umﬂaaﬂal] 350E9 02 25E3 100E6 i1i) 20 Pile (Cireumferential)
Pie (Crosswise} 35,059 02 2583 10056 00 00 Pl (Crossuise)
Sstzers || Setdefaults
Name |Trk2 | F fnew)
oK Cancel Apoly Help

Structural Dead Loading/ Structural Variable Loading

Load HO| M 30 2R3t

LNG M3 ROOF STEEL FRAME &4 ZE
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Tank Definition

Tank type Target models to build
MaterialType:  Metalic v 20 syt siusal () 2D sxisymmetric coupled thermal/structural 0 i
Blevetion: -~ (712D beam-stick seismic 8 20 shell structursl

Above ground tank

Tank Defition - upport (30)

Strictural Dead Loading  Structural Viariable Loading
2 Max value Min value - Liquid Bottom
tnadtype Natztion, Dimension [l penmz km] Nz khm] | |
a_1_liuid 421 1835662 183662
Liquid botiom _2_liuid 00 00 00
Liguid bottom 0_3_liquid 00 00 00
Liouid bottom q_4_liquid 00 00 00
Gas pressure [ 00 290 290
Live load a_rlve 0o 12 00
Snow lozd q_rsnow 00 12 00
Test load fiauid bottom) | P_hycrostatic 421 183662 00
Testload fiqud wal) | P_hydrostatic_wall  |38.92 183652 00
Teet load fprieumatic] | P_pneumatic. 00 %625 00
Setzers | Setdefaults
Narme [Tnk2 o] 5w
oK Cancel Apply Help
(o] []] __I.I.A-lg Ol"' |X—| RS o Ol'c‘SF | r 0” -I K ; =3
AR 2E FHE QI X 2HE D LLE Support Type O M Detailed foundation 2
A EH‘“l.O:I migel] |7<E Gl 2| st A ol | r
|_-1—|o ‘l'l'Ej—l—EEEOE _MI:IL‘I:.
Tanik type Target models to bud
MasterialType:  Metalic v 20 sisymmet ; [ 2D sxisymmetric coupled thermlistructural 40 sl
vt Horegoadian — [ 2D beam-stick seismic 8 30 shell structural 1l tosfon
Tank Defintion | Load
Base Suppnnl
Support type Crcumerential Supports
Simplified foundation A D R Intialtheta  Mumberof  Vertical Horizontal Add
M egree] piles sifiness  stifness
) 7 00 5 523018E3 |42297E3 e
L S 00 & 523.018E3 |42297E3
Wo. cross : 213 3 |44 00 68 523.013E3 |42297E3 Setzero
¢ Cir 156.1965E3
DACross:  GITISTED Set defaults
Crosawise Supports
Grid wizard Vertical stiffness [kh/m] 523.018E3 Horizontal stiffress [kU/m]  42.297E3
X coordinates (Unks: m) ¥ coordnates (Units: m) —
P1 P2 P P4 F5 5 P7 | Py P2 3 P4 5 i #7
42 |84 [126 .8 |210 |52 o0 joo [0 oo joo  [oo Add row
00 |4z (B4 126 |68 |20 |a52 42 |42 |42 |42 |42 |42 |42
00 |42 |84 126 |68 |70 |82 44 |84 |44 |84 |84 |84 |84 o
o0 |42 |84 |126 |68 |210 |52 {26 126 |26 |126 |-126 |-126 |26 BelEiE
00 |s2 |84 126 |68 |20 (252 168 |68 |168 |168 |68 |168 168
op |42 jea 126 |2 |20 |2 210 |10 (210|218 |210 -0 210 Snize0
an a7 R4 136 1R A Mn 252 252 252 252 252 252 Set defuilts
Name |Trk2 | new)
oK Cancel Aoply Help
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2. 7|22 448

Tank> 3D Shell Model...

29| Ol '=E AESH0] 3D Shell 22 S FHELIC
A

ot L|CF.
Qo M ™ol Tank Definition Data & ME{SI D DHIIAHS X|HeL|CH MM DRSS 7M7)

o SIS
|Si M Half symmetric model &2 X3 djjH|etL|Ct
Tank - 3D Shell Mode| X
Tank definition datz Trk2 ~
Model filename Roof Steel Frame Design
s — -
Saved model file path C:itUsersOEMY Documents'itLUSASZ30W Projects Whoof Steel Frame Design(3D £
Modelling options
Element size [m] 20 I [T Half symmetric model I [ Include temporary opening
|| Rigad tin plate
Number of eigenvalues 10 [ Include non-structural masses in the eigenvalue analysis

Number of butiresses i) Vertical prestress type  Tendon Loads

Extruded thickness 1.0 [m}

Buttress width 50 {m] 1- Base / Wall | Ringbeam

2 - Fingbeam 15t PS
- 3 - Roof frame 1/ Inner waork
a 4-Roof frames 2.3
Roof construction plan Single fayered roof 1 5~ Roof wet / Rocf complete
= &~ Ringbeam Znd PS

Foof first stage thickness (ratio) 1.0 7 -\l vertical PS
Initial prestress for ringbeam (ratio) 1.0 8 - \Wall horizental PS

Initial prestress for base slab (ratio) 05

Cancel Help

29 g4
AP XL7} Tank Definition Off 2|8k Zhofl 2} of2jet 20| sfjAf mEo| LA E Lk

Level (+Om)
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& 2o/

24 lor5Y

Ly

24 =0 g

el 7|5t5d

_ o %
NEE &- = B X D-0 -8
File Ecit View Geometry Aftributes Analyses Utilities Taols Bridge Building Composte Design Tank KEPCO Window  Help
LUSAS View: Roof Steel Frame Design(3D Shell).md| Window 1 x} -
Groups ¢y Attribu.... (B Analyses o Utiiities [FReports | [& T a8, N, 500 0.0 300, P00, .. -0, A 100 200 300 0D 50,0 B 0.0 "800
- Roof Steel Frame Design(3D Shell) md =
3 Attrbutes (144) = -
=
-] Line (43) Ayl atigury, ) 30 A
-3 Surface (1) = Definition
= © From library / calculator EU Sections ~
' Oenter properties: IPE Shapes (EN89) -
(i S:RafterBeam_Center (Re) (IPE 400) o O Optimisable kb foh Rl
i o E:RafterBeam_Transition (IPE 400/ IPE 450) =1 TPE 360 v
(i % 7:RafterBeam_L (IPE 450) Retmdniln )" ahﬂ’(‘:: None ~
(i B:RafterBeam 2 (IPE 450) 100%
o RafterBeam 3 (IPE 450) e
it g 10:Bracing_2 (IPE 400) E3
(s1g% 11:Bracing_3 (IPE 400) o i
i o 12iLateral Beam 1 (IPE 350)
(it g 13iL5teral Beam2 {IPE 360) =
(g 1%:Lateral Beam3 (IPE 360) =
23 & 18:Roof-Wall Connection Plate (Sctn_1 (RSSD=0,16F ¥
5575 T
(4% 39:Stiffener_Wall_3 (IPE 400) : i .
e, disuirener wal_14rE 400) £ Reinforcement (anly used for RC design chedss) ks 2
(¥l g% +1:Stffener_Wall_13 (IPE 400) None w
~[_] Surface (28)
— Material (12) & ezorign Centrod v eyorgn Sameasez v
|1 Tsotropic {10) =
3 Orthotropic (1)
g% 11:Base_Wal_Dummy Cross sectional area (A)
=3 Joints (1) Second momert of area about y axis {iyy)
*..o% 12:Base Slab Joint Material 2 econd moment of area about 2 axis (122}
123 Supperts (5) Froduct mameri of area ly2)
-g% 1:Crossuise Base Support Torsional constant ) 0.375796E6
&% 2:Creumferential Base Support(R = 36.7) Effective shear area in y direction (Asy) 38830563
&% 3:Circumferential Base Support(R = 40.8) L3 Effective shear area in 2 direction (Asz) 28229363
~% *Craumferential Base SuppartR = 44.3) i Eccentucyin y drection 64} s
& SiFree | Eccentriciy in z direction (ez) 084
23 Loading (29) |
B Dscrete (2) 53 Visualise. Section details...
- Struetural (27) 3
=23 Local coordinate (3)
=3 Cylindrical (2) = Name |Lateral Beaml «| oz
&) 1:LocalCoord =
Close. el Apply Help
Al v | spedfy.. ||=
Text Output v ax
© Al messages () Errors and warnings () Only errors () LPT Commands Selected Items  Cyciabie [tems
Bending moment shape —109 (undefined) for line 796

9?13 n3

For Help, press F1

DBAbR Units NmkgsC  XMMA  WNA  ZNA  Selected: Lateral Beami

LNG M43 ROOF STEEL FRAME &

AHE




3. 24 7|1 39
Design> Steel Frame Design...
I HAHEE Qs A 7|52 F gLt Steel Frame Design CHEE O =7HE Europe 22

AEsta, A 7|F2 EN1993-1-1: 2005+A1:2014 & MESIL|C} Fy & fu chosen from &5 0f

product standard & ME{TtL|CH

Steel Frame Design b
Country Europe ¥
Design code EN1953-1-1:2005+A1: 2014 ~

Code parameters
Naticnal annex
Recommended Values (EN 1993-1-1:2005+A1:2014) o
Name Clause Value
| | Plastic secti o |
32101) Product standand e
miting valle of T 3.2.211) k]
Hlongation at failure (%) |3.2.2{1) 150
Limiting value of eusey [32.2{1) 150
MO 6.1(1) 1.0
M1 6.1(1) 1.0
2 6.1(1) 1.25
ALTD 6323(1) 04
Defaults 0K Cancel Help

fy & fu chosen from’ 0| M M2 FHE SEZLE(fy)2t ST = (fu)E 278st= WES X|-F L
'Product standard'= M ZFZ XM (EN 10025-2 £)0| S/HE ZEZHOM CHHO| M| F7H0f a2}
Aso=2 =3|THL L ‘Table 3.1'2 MEHSH EN 1993-1-1 Table 3.1 2] 2XZHE T4 #7tg=2 2H

HEghL/o.

LNG M3 ROOF STEEL FRAME &4 ZE



ABH O 7 4
T=d 2 Z0 HE
o 2y

Y2 X FD SIS +HELCH

5. ZM 24 58 82 A HE

Attributes>Design> Steel Frame Design...

Steel Frame Design &7 CHRPE O M =22 Ho|gL(Ct
General
General @2 CHH M X 20t g 42 FHoL|CE O] 0| =3I M ME 5L E(fy), HHH

ENT393-1 EMN1S Steel Frame
[ Member is an angle section
ompressiun Bending Shear Advanced
Section manufacturs Ayial fension)
Section fabrication Hat rofled section v Ratio of net area to gross area 06
Steel product standard EN 10025-2 v
Steel grade 5235 ~ Edit user defined...
Mame |Des2 ~ | = {new)
oK Cancel Apply Help
A

Section fabrication: Tt HZ& 2&Z 0|2 L|CH EN1993-1-1 Table 6.2 2| Buckling curve £

sz 2FEHCLL

MEdZ} g chH M (S275 7|&)

IPE, HEA, HEB, UB,

Hot rolled section 4= curve a / U= curve b
ucC
288 2214,

Welded section 4= curve b/ = curve ¢

LNG M3 ROOF STEEL FRAME &4 ZE



CHS, SHS, RHS (EN

Hot finished SHS curve a
10210)
Wt M 55 EHH
Cold formed SHS curve ¢
(EN 10219)
e Steel product standard: { & FHE 5L E AWt 7|F

310 FHE SELE(fy) Z2E0 AHEELICE

34 \

IL|Ct EN 1993-1-1 Table

o

H| 3

Zt¥Z Hot rolled section 1t A A&

Hot finished SHS @ $HH At

[ [=]
EN 10025-2 YAHHEZL, 18, 4
A7t bd & THH (CHS,
EN 10210-1
SHS, RHS)
EN 10219-1 W7t N 55 CHH
User defined AHERE EHol 2 M

ehL ot
= fy (t<16mm) ‘
S 235 235 MPa
S 275 275 MPa
S 355 355 MPa
S355H 355 MPa
S 460 460 MPa

LNG M3 ROOF STEEL FRAME &4 ZE

MEfol 7|=0| |0, 2A AHE ZAHet BHEA] ZX[30

=S
Group 1 (S235~5S420)
Group 1
Group 1
Group 1

Group 2 (H )

Cold formed SHS 2 HH At

ductility 2 A5 HE (Cl. 3.2.2)

LNG tank €8t =
LNG tank &%
Hot finished & tHH M&

& w7el

rot

TEEREE

;



e Ratio of net area to gross area: =EHHX/SCHHA

(=1 ==

o T

Metgh AHgo AFEELICE 2E TEof 2ok T

M16 Y =2EGZ 0.90 ECCS HZE ¥
M20 tHY 2EGZ 0.85 ECCS HZE HQ
M24 CHY 2EEGE 0.80 EA XA

Compression
Compression B2 AF(y-y), A4H(z-2) HEEH2| Ra%t=Z0

A == dE)o HE AFEE L

ENTS

(] Member is an angle section

General nding Shear Advanced
Major axis Minor axis
Unbraced length from | Line v Unbraced length from | Line e

User defined length User defined length
© Define end restraints

End 1

© Define end restraints

Held in position / Not restre ~ End 1  Held in posttion / Mot restrz ~

End2 | Held in position / Not restre ~ End 2 | Held in position / Mot restre ~

() Define length factor 10 () Define length factor _1_.D

i

Mo|gtL|C} EN 1993-1-1 CL6.1 (¥=

Torsion

Unbraced length from | Line ~
User defined length

MName |Des2

oK

Define length factor 1.0
| 2 fnew)
Cancel Apply Help

e Major axis Unbraced length from: &% (y-y) 2| R2Z=Z0| 4FA| 7|E2E = ZO|E

K™t L 24712 line L2 283t T3 2= Combined line 22 M7H3|0F HA|

20| k= 0|2 ALhE L C

e Minor axis Unbraced length from: %% (z-2)2| Fa%t=

LNG M3 ROOF STEEL FRAME &4 ZE



e Torsion Unbraced length from: HE& Zt= Z0| 7|&2 2|0|gLCt 1Y EHHO|= HISE-2
Zt= (flexural torsional)0| M2 E|X| &1 == HEZ T na{gtL|Ct
MEq g o|oj HEg Mg

siE 2telel X ZO|E Zt= Zo|2

Line CH 22X, 28 220]4d
AHE
Combined Line 22 X|™HE &

Combined line 2olo] MM THAt Z0|E Zt=2 Z0|2  Rafter (&= £1))
A&

User defined AHEXLZE A = Z0|E =KX= S5 71X, HHEZE X[X|

length 2= =

e Define end restraints: tHE FEXRHCE FEFZHO|AHF+E NS E AHtSt=0 AHEE LICH

+& x4 K A== Hg Mz
Held in position / Not
1.0 H-E (A 5, 2[H A7)
restrained
Held in position / Fully
0.7 -3
restrained
Not held / Not restrained 2.0 Xt EH (ZHE I H)

Held in position / Partially

o
&
1t
AL
4
I

restrained

u| 2

o Define length factor: EH 7% = il FRE=ZO0|AFK) ¢S 2H st - LICL

Define end restraints 42 siX|SIH 243t & L|CH

K

LNG A3 ROOF STEEL FRAME &7 ZE 14



= 2] §18)

1 (2M=z

X

2

et

b

C
[

00

0.5

KO

[EX}

0.7

=H]
=l

1.0

h of

o

o
[s)

ZHEl 2| H
FLICE EN 1993-1-1 Cl. 6.3.2 & 6.33(8 X == X

=

.
o

THAR
£ X742 H9

2.0

Bendling

AtEE L

G|

pal
Kl

Help

el gl8)

—

—

= (new)
posty

-]
Cancel

Length factor 1.0
User defined length
OK
8 (ZM=

Design

MName | Des2

=l Frame

Ste
Mo restraint

€ factor

=1
]
Z

General Compression - ear  Advanced

Unbraced length fram  Line

[T] Cantilever member

Flange restraint

|| Member is an angle section

Flange restraint:

0.5

[EX

1ol

0.7

_“__._
Al

1.0

Sl

=

YR

2.0

15
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e Unbraced length from: 4
gth from: LTB ZE0| AF&E|= HIX|X| 20|29 4HF Z|ZYL|CE C
ZLIC} Compression &9

Minor axis 41} S geo2 ANEL|CH
- =20od .
e Llengthf : =}
gth factor: LTB 22 Z0/0f &&= AHZ=QIL|C} EN 1993-1-1 2 0] Z{oi
thet + PRIl

INESE= PN Fogel NS
FX| 24O, LUSAS = NCCI SN0O3b-EN-EU & & Z35l0] fagtL|Ct

N
rn
4
A
(el
nx
(o)}

02
M
>
$0
ol
oL

o

1.0
Ha4 rl2a HRE

rE

on

~

4n

mum

o
1o
oX
Ho
=2
>
o

0.5

02
a
rio
r
-+
A

0.7

rot
B
-4
Bl
F-':F-
2
B
Pl
-
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1/ EN1993-2 Steel Frame Design
(0] Member is an angle section

General Compression Bending Shear Advanced

Transverse stiffeners End posts

() Transverse stiffeners provided © No end post ORigidendpost (O Non-rigid end post

Transverse stiffener spacing

NameiDeSz v : (new)
OK Cancel Apply Help
e Transverse stiffeners provided: X| 2 E& St #240| MEH EZMIL HSE=X| R E
XEe LT}
SEH LUSAS X 2| a9
BLM ez hw/tw 7 =3t Al 27 2. IPE
OlF3 (71=4h)
H At CHH (hw/tw~43)2 25 0|2
R R E MEAE N S7h HUA 2 9 e
HAa
Al AN 2EZ7E AS WE AL

e Transverse Stiffener spacing: Transverse stiffeners provided &3 A| &

5708 HEtE=m M AL AHEEL e

A3} EL|CE EN 1993-1-

e End posts: HEW ¥ o2 A0 MEE= dF522 L Yol= HELX| HSLICH

—

MEHZ} ‘ Mg A

No end post (7|24 Lt &, LNG Roof Frame £X{

Rigid end post Ten A og CHRo 28 Z2AE QA= ER
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Non-rigid end post

Advanced

EN15893-1-1 / EN1993-2 Steel Frame Design

[CJ Member is an angle section

General Compression  Bending Shear

[ User defined Equivalent umform moment factors, Cm

Cmy 10

U=ste 7|52 M3 LCH EN 1993-1-1 Cl.6.3.3 9

CmLT 1.0

Mame |Des2

| e frew)

e User defined Cm (Cmy, Cmz, CmLT): M| 2 5kX| ZF 2™ LUSAS 7t ZHE FiL

Cancel Apply Help

GO0 Table

B3 2 7IELE A& AUt LICE HAA +=SYUHUS AFE LI

A= Mg x3
Cmy Cl. 6.3.3 Table B.1/B.2
Cmz Cl. 6.3.3 Table B.1/B.2
CmLT Cl. 6.3.3 Table B.1/B.2

Cm & o|oj
At ALt
Table B.3 7|&t
(0|H|=2)
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HEM 109 2F DA Al 23| 2,
1.0 (=8) 4 BHE 71H
Tapered S XY, Pin-Pin x|

Table B3 O A X 2F¢ct B2, AX|L|Of

ThHER

06~09 (=8) ==Z o5 =

e

6. 4 dA HE Z1} =2l (UtilMax Contour)
HAZLE e SIEHO|AE Set Active S+, Contour & ZHTtL|C} O] M, Entity & ‘Steel Frame — EN

1993-1-1', Component = ‘UtilMax'E M E{2tL|C} UtilMax = EN 1993-1-1 9| Q1% 2%, &, Mt

It=, gHEEE=, 58-8 = S 2 2/ 4E <30 Uit O|8E T WA=, FXo A

-

7| 0HE {8 E TThsh= X EYLICE UtilMax 7F 1.0 2 =105t sie £xfl= 24 7|&2 THESH|
ZotL|CH XHE 0| st 24X dA AE ZAdL UtilMax Z[CHEH2 0195 2 1.0 O|2HJL|Ct & XEE2 ™A

A7 StE0| YRO|EE, T HA 7|&F UF 02 BE ULS SH5X g2 E23 Design Envelope 2|

i File Edt View Geometry Attributes Analyses Utiliies Tools Bridge Building Composite Design Tank KEPCO Window Help

Analyses vax /Wummlmmmnanm.mlwxm| x| -

Blayers [Floroups & Attribu... (D Analyses o Utilities [T Reports D =00, 00 200 =100 0. .. 900_.. . 200 .. 300 _....400 . . 500 ... 600 .. ..700 ... ..800 00

-3 Roof Steel Frame Design(3D Shel).md
anal

S
Analysis: 01 Base Analysis LR
Loadcase: 1:SelfWeight

Results file: Roof_Steel Frame_Design_3D_S
Entity: Steel Frame - EN'1993-1-1:2005+A1:20
Component (Intenal point): UtiiMax

0.0204474
0.0408948
0.0613421

0.0817895

0163579
0184026

Maximum 0.194853 at node 150 of element 5
Minimum 0.0108269 at node 9130 of element

R0

W00,

/NN

e N '////,,,/;% IR
7NN
‘\\\\\\\\\\

[

o I
R e _ 2/ N
ia ozm?m se Heating Temperature: - "'/’/i/%//gﬂgg\!\\}\\“\“\\‘\““ round Level (+0m)

(%) 24:08E ¥

1Selfieight +

None v specfy... ||

Text Output v B X Selected items vax
O Allmessages  OFErmorsandwamings O Onlyerrors  OLPICommands  Clear al Selected Items  Cyclable ltems

For Help, press F1 I64bit  UnitsNmkgsC  XNA  ¥NA  ZNA  Selected: None
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7. M 24 4E Zat 7 EY

Design> Steel Frame Design Results...
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Steel Frame Design Results X

Extent
© All members

O Visible members
O From group
O Geometric attribute

Design Checks

|

|

|

‘

i

| [@UtiMax

| |@ utilFx_y

| |@ utiFx_c)

| |@ utilvy)

| |@ utiliMz)

| |@utiF2)

| |@utiFy)

; @ Util(Fz.My)

r @ Util(Fy.Mz)
@ Util(Fx.My.Mz)

Options

© All Results

O Utilisations > 1.0
O Only Messages

Loadcases
© Active
O Selected

| |@ utiFx_cb)
| @ util(Myb)

() Display now

m‘mm o & @

v

Cance Apr Help

Utilities B10] Z X AA ZE A7t M E LICH OrRA 2% 2, 'Show Results'S MEHSHH Of2f 9t

2o| 4 BXE EA4 4E 2t #2 SHELCH
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1R LUSAS Acadeniic (Brid = 5] %
D@ @ M EE BT b B [K e karS kG (B L0 - 0@ - Ellinb 4
i Fle Edit View Geometry Aftributes Anabses Utilities Tools Bidge Building Compesite Design Tank KEPCO  Window Help
Utiiities > 005¢]| Steel Frame Design Res 5+A12014 -
[Eltsyers [SlGroups & Attribu., (B Analyses P utifties [ Reports 0 500
Rt s e T30 Sl Selectedcheck: | Defsiled Caleuiations... | | Select linein model Help =
-3 Utiites (23) ~
-3 Variation (20)
T3 meld () UnMar  Uh(Fxt) UFrc) Uniby) UMz () WiFy) U(FzMy) UbFyMo) UNFxMyMz) UniFx_cb) Lii(Myb) Ui(Pe.c.My Meb) L
ﬁ 1:BaseSlab Taper Loadease Primary Line Utiax Commerts 5 a8
2:BaseSlab _Taper_Eccentrity ne_Design_3D_¢
7 3iSted Structure_q1 Bt = 012 3171 -2006+A1-20
o 5iSteel Structure_qr :SefWeight 151 0.027 JtilMax
o 7idiner_basel 1:SeiWeight 152 0013
o 9:Liner_Roof =
& 11:StedlStructureRoof 1:SefWeight 153 0125
o 13:Insul_q1 1:SefWeight 154 0.028
o 15dnsul_g2 1:SefWe 155 0.01%
£ 7ansi_g3 S =
o 1oinsud_at 1:5eiWeight 156 0127
ﬁ 21Insul_ar 1:SefWeight 157 0.030
23iLiquid_gt {max)
o~ 25iLiquid_q1 (min) 1:SefWeight 158 0013
. 77Gas_Pressure Base_ Roof S Weight 159 0118 50 of element 51
ﬁ ELHW,‘“B"U& 1S Weight 150 0030 9130 of element
32Insu_g1_constr =
el 1:SefWeight 161 0018
36ilnsu_q3_constr Sef Wei
i 1:5e Weight 162 0127
1:5aH W 163 0028
] ot (0 ot
teel Frame Design Resuits (1) 1:SefWeight 164 0019
EE 1vROL 1:SefWeight 165 0.125
e
P 1:8ef Weight 166 087
123 Sectons (1) 1:SeWeight 167 ome
£ Rectangular Sections (1) 1iSefWeight 168 0125
[ 1:5ctn_1 (RSS D=0, 16 B=0.015)
1:SeWeight 169 0025
R ., 1:8eFWeight 7 [EE
= | et m oz =
Text Output 1S Weight ) 0025 =
QAlmessages  (OErarsand wamings (O Only errors (LT Commands Seeigt ) [T
@k 12:59 Bending monent shaps —109 (undefined) £ | |1:SefWeignt 174 0123
g: 12 2: Seniing mDmEnt S]}:BDE —isg (un:e:inej) i 1-SefWeight 175 D02
2 ending nonent shape - {undefinsd) S o Fre
IT
For Help, press Ft i64bit UnitsiNmkosC  MGNA VWA ZNA  Seleded MROT
E o C}H

Steel Frame Design Results - EN1993-1-1:2005=A1:2014

| Detailed Calculations...

Selected check

‘Detailed Calculations... HEES

Selact line in modal

2262l 9}

LilMax  UtiiFxt) UtlFxc) UMy} UbiMz) UtiFz) UtiFy)  UtiFzMy)  UtiFy Mz)  UtiFe My Mz} UtiFe_cb)  UtiliMyb)  Util(Fx_c.My.Mz.b)

g FMel 24 d&

Help

Loadcase Primary Line fy Class Mz, Rd MEd LKil{My) Comments
_m - 2 355.0E6 10 464.037E3 3.02897E3 0.007
1:SelfWeight - 4 355.0E6 10 604.137E3 -172423E3 0.003
1:SeffWeight = 5 355.0E6 1.0 G04137E3 | 4.471418E3 0.007
1:SelfWeight - 6 355.0E6 10 604.137E3 -10.8558E3 0018
1:SetfWeight - 10 355.0E6 10 464 037E3 1.02897E3 0.007
1:SeffWeight = 12 255.0E6 1.0 464.037E3 3.02837E3 0.007
1:SetfWeight - 18 355.0E6 10 464.037E3 3.02897E3 0.007
1:SelfWeight - 2 355.0E6 10 351.797E3 205272E3 0.006
1:SeffWeight = 23 o0 00 0o oo 0.000
1:SelfWeight - 24 355.0E6 10 604.137E3 -1.66354E3 0.003
1:SetfWeight - 25 355.0E6 10 361,797E3 1.54687E3 0.004
1:SeffWeight = 26 0.0 00 00 0.0 0.000
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[ (]
am
EN1993-1-1:2005+A1:20
it EN1993-1-1:2005+A1:2014 - UtilMax - Maximum utilisation
lesign checks
::',',',::L 51, Internal point = 11 Member 2: RafterBeam_Center (Rc) (IPE 400) Pass
Utisation = SIRes Element 51, Internal point 11
::rlr(::ﬁ 49, Interal point = 1 Units: N.mkg,s,C
Utilisation = 0.0
E::::z stinemalpoint=11 || Design Data
tilisation = 0.0180084 —
E’.Zm’: 49, Internal point = 5 Nominal value of yield strength fy = 355.0E6 (user)
Utilisation = 6.52742E-3
Util(M2) where f, is determined from the product standard
Element = 49, Internal point = 1
Utilisation = 0.0
veiIED Section Properties
Element = 60, Internal point = 1 ———
Utilisation = 5.13376€-3 .
e Flange thickness ty =0.0135 (model)
Element = 49, Internal point = 1
Htikisation =0 Web thickness w = 8.6E-3 (model)
Util(Fz.My) .
U S5 remteent=1 11 parameters Calculated from Other Design Checks
Util(Fy.Mz) )
ement = 48 iemalpoint=1 | Tensjon utilisation Util(Fxt) = 0.0 6.23
::i:?:xy;';l.’,“,ma. — Compression utilisation Util(Fx-c) = 0.0180084 6.2.4
Utilisation = 6.52742E-3
Util(Fx_c.b) Bending utilisation about y-y axis Util(My) =4.73001E-3 6.2.5
Element = 51, In:e“r?al_ point = 11
rlsstion = 018058 Bending utilisation about z-z axis Util(Mz) = 0.0 6.2.5
Util(My.b)
Element = 49, Internal point = 5
Uslsation = 0.0147497 Shear utilisation parallel to z-z axis Util(Fz) =0.0 6.2.6
Util(Fx_c,My,Mz,b)
Goment= ST imemalpont=11 1| Shear utilisation parallel to y-y axis Util(Fy) =0.0 6.2.6
Utilisation of bending considering combined shear for bending about y-y axis Util(Fz,My)=0.0 6.2.8
Utilisation of bending considering combined shear for bending about z-z axis Util(Fy,Mz)=0.0 6.2.8
Utilisation for bending and axial force Util(Fx,My,Mz) 6.2.9
4.73001E-3
M
8. ZM 24 4E EuA
Design> Steel Frame Design Report...
o " =& o xpis
MENSE CH 2 XHOf CHSH EN 1993-1-1 T8 & A 27 Alut i8S S5t HE8E =, o
=7 (Class), 2t Mgt A8 I8, =& B 8l #4{0] &MU 2 EA|ELICEL 20 AM W 'Add to report

T

Selected line : ME{oE 21210 7k S 2|3 YIXIO| Ml ALt Za =

Specified location: AF&XI7} X|Hot @4 Hz QU QX|0|A 2] A4t Z

== Sl 22 20M0 i At HES FtE = ASLILE
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B8 Member 273, 13 Design checks

am
EN1993-1-1:2005+A1:20

13 design checks

UtilMax

Element = 1996, Internal point = 1
Utilisation = 0.123342

Util(Fx_t)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fx_c)

Element = 1996, Internal point = 1
Utilisation = 7.57603E-3
Util(My)

Element = 1992, Internal point = 6
Utilisation = 2.63043E-3

Util(Mz)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fz)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fy)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fz.My)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fy.Mz2)

Element = 1991, Internal point = 1
Utilisation = 0.0

Util(Fx,My,Mz)

Element = 1992, Internal point = 6
Utilisation = 2.63043E-3
Util(Fx_c,b)

Element = 1996, Internal point = 1
Utilisation = 0.120371

Util(My,b)

Element = 1992, Internal point = 6
Utilisation = 0.0110074
Util(Fx_c,My,Mz.b)

Element = 1996, Internal point = 1
Utilisation = 0.123342

- o
EN1993-1-1:2005+A1:2014 - UtilMax - Maximum utilisation
Member 273: RafterBeam_1 (IPE 450) Pass
Element 1996, Internal point 11
Units: N,mkg,s,C
Design Data
Nominal value of yield strength fy = 355.0E6 (user)
where f,, is determined from the product standard
Section Properties
Flange thickness tr =0.0146 (model)
Web thickness ty =9.4E-3 (model)
Parameters Calculated from Other Design Checks
Tension utilisation Util(Fx_t) = 0.0 6.2.3
Compression utilisation Util(Fx-c)=7.57603E-3 6.2.4
Bending utilisation about y-y axis Util(My) = 0.0 6.2.5
Bending utilisation about z-z axis Util(Mz) = 0.0 6.2.5
Shear utilisation parallel to z-z axis Util(Fz) = 0.0 6.2.6
Shear utilisation parallel to y-y axis Util(Fy)=0.0 6.2.6
Utilisation of bending considering combined shear for bending about y-y axis Util(Fz,My)=0.0 6.2.8
Utilisation of bending considering combined shear for bending about z-z axis Util(Fy,Mz) = 0.0 6.2.8
Utilisation for bending and axial force Util(Fx,My,Mz) = 0.0 6.2.9
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