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Figure 1 : Building in 3D

Type of dimensions : Architect
Total length : 12m
Number of portal frames : (5}
Total width : 6,5m
Number of spans : 1
Columns height : 25m
Parapets : No
Roof :

Thickness : 0,1m

Surface mass : 50 kg/m?2
Gable cladding :

Thickness : 02m
Longpan cladding :

Thickness : 0,1m

Surface mass : 20 kg/m?2
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Figure 2 : Plan of the representative portal frame
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Figure 3 : Position of portal frames

Table 1 : Load factor for continuous purlins.

Version of the profiles database :
Version of the steels database :

Portal frame Load factor for continuous purins
A 1
B 1
Cc 1
D 1
E 1
2015-01
2015-01

04/09/2017 Software use conditions apply

2/53




.
a‘\w\\“@&\‘

ArcelorMiital
PORTAL* 12

Il - DESIGN PAR

METERS

it.1 - Partial factors on loads

Permanen

Permanen

t loads (unfavorable) :

t loads (favorable) :

Variable loads :

iL2 - Partial factors on resistances

With instability phenomenon :

Without in

L3 - Combinat

Combinati
Frequent v

Quasi-per

.4 - Combinat

Combinati
Frequent

Quasi-per

stability phenomenon :

ion factors for wind loads

on value :
alue :

manent value :

fon factors for snow ioads

on value :
alue :

manent value :

YG,sup =1,35
YG,inf =1,00
Ya =1,50
M0 =1,00
M, 1 =1,00
Wo =0,60
2 =0,20
Wo = 0,00
Vo = 0,50
e =0,20
Yo =0,00
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i - PARAMETERS OF THE PORTAL FRAME E
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Figure 4 : Plan of the portal frame E

i1 - Sections of elements - Steef grades

Table 2 : Sections of elements.

Element Section L h b t N r
cm mm mm mm I mm mm
Column 1 IPE 200 250 200 100 8,5 56 12
Column 2 IPE 200 250 200 100 8,5 56 12
Rafter 1 IPE 120 360,7 120 64 6,3 4.4 7
Rafter 2 IPE 120 360,7 120 64 6,3 4.4 7
Table 3 : Steel grades.
Element T Steel grade Quality Reduction curve fy g
N/mm?2
Column 1 $355 JRIJON2/K2 EN 10025-2 355 0,814
Column 2 $355 JRIJO/J2/K2 EN 10025-2 355 0,814
Rafter 1 $355 JRIJOIJ2/K2 EN 10025-2 355 0,814
Rafter 2 S$355 JR/JOMJ2/K2 EN 10025-2 355 0,814

04/09/2017
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Table 4 : Mechanical properties of sections.
Section A Ay A, Iy L Weiy W, Waiy | Wiz I 1,
cm? cm2 cm? cm? cm? cm? em?3 em? cm3 em? | 1000em®
IPE 200 28,48 17 14 19432 | 1424 194,3 28,47 2206 44,61 6,916 13,05
IPE 120 13,21 8,064 6,305 317,8 27,67 52,96 8,646 60,73 13,58 1,69 0,894
Table 5 : Informations about masses of profiles.
i
Section L Mass
m kg
IPE 200 5 111,8
IPE 120 7,214 74,8
Total masses 186,86
Note: The mass of haunches is not taken into account
1.2 - Haunches
Table 6 : Haunches.
Element L Section -{ Haunch Type L,/L Dy/h
cm
Rafter 1 360,7 IPE 120 Yes 1 0,27 2,138
Rafter 2 360,7 IPE 120 Yes 1 0,27 2,138
Table 7 : Haunch at apex.
Span Ly Section Haunch Type L / Lg D,/h
cm |
1 360,7 IPE 120 Yes 1 0,27 2,138
Note :
Type 1: Rolled profile with haunch
Type 2 : Welded profile without haunch
L/L|: Length of haunch / Length of profile
Dy/h : Total height of hauch / Height of profile
Lg : Length of the left beam
{iL3 -~ Supporis
04/09/2017 Software use conditions apply 5753
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Figure 5 : Supports and Connexions

Table 8 : Supports.

Support level Stiffness

m kN.m/rad
S1 Free 0
S2 Free 0

Table 9 : Connexions.

Connexion Type Stiffness
kN.m/rad

C1 Fixed

c2 Fixed

C3 Fixed

il 4 - Lateral restrainis

All the elements are assumed tobe fully restrained against lateral displacements at both ends

No intermediate lateral restraint is defined

il1.§ - User-defined foad cases

04/08/2017 Software use conditions apply

6/53




~

ArcelorMitial
PORTAL* 1.

Table 10 : User-defined load cases.

Load case Notation Description Yo WYy Wy
1 G Permanent loads
- Load case|t (3}
Table 11 : Members weight

Element No. X4 l X5 Position ]_System L Ox,2 Ay 1 ay >
cm cm kN/m kN/m kN/m kN/m
Column 1 1 0 250 Gravity centre global 0 0 -0,219 | -0,219
2 0 250 Gravity centre global 0 0 -0,265 | -0,265
Column 2 1 0 250 Gravity centre global 0 0 -0,219 | -0,219
2 0 250 Gravity centre global 0 0 -0,265 | -0,265

Rafter 1 1 0 360,7 Gravity centre global 0 0 -0,102 | -0,102
2 0 360,7 sup. flange global 0 0 -0,662 | -0,662

Rafter 2 1 0 360,7 Gravity centre global 0 0 -0,102 | -0,102
2 0 360,7 sup. flange global 0 0 -0,662 | -0,662

Note : x4, x, - distance from the left end
No concentrated load is defined

No distributed load is defined

/ii.6 - Snow joad cases

see the snow calculation sheet

.7 - Wind Ioad cases

see the wind calculation sheet

111.8 - L.oad cases in combinations

Table 12 : Load cases in combinations.

No. | Notation Load case

1 G Permanent loads

2 wWi1 Wind on gable A, Cpi=0,2, Cpe(FGH), Cpe(lJ)
3 W2 Wind on gable A, Cpi=-0,3, Cpe(FGH), Cpe(lJ)
4 W3 Wind on gable E, Cpi=0,2, Cpe(FGH), Cpe(lJ}
5 W4 Wind on gable E, Cpi=-0,3, Cpe(FGH), Cpe(lJ)

04/09/2017 Software use conditions apply
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Table 12 (Next) : Load cases in combinations.

Load case

Wind on longpan 1, Cpi=0,2, Cpe(FGH)<=0, Cpe(lJ)<=0

Wind on longpan 1, Cpi=0,2, Cpe(FGH)<=0, Cpe(lJ)>=0

Wind on longpan 1, Cpi=0,2, Cpe(FGH)>=0, Cpe(lJ)<=0

Wind on longpan 1, Cpi=0,2, Cpe(FGH)>=0, Cpe(1J)>=0

Wind on longpan 1, Cpi=-0,3, Cpe(FGH)<=0, Cpe(lJ)<=0

Wind on longpan 1, Cpi=-0,3, Cpe(FGH)<=0, Cpe(lJ)>=0

Wind on longpan 1, Cpi=-0,3, Cpe(FGH)>=0, Cpe(lJ)<=0

Wind on longpan 1, Cpi=-0,3, Cpe(FGH)>=0, Cpe(lJ)>=0

Wind on longpan 2, Cpi=0,2, Cpe(FGH)<=0, Cpe(lJ)<=0

Wind on longpan 2, Cpi=0,2, Cpe(FGH)<=0, Cpe(lJ)>=0

Wind on longpan 2, Cpi=0,2, Cpe(FGH)>=0, Cpe(lJ)<=0

Wind on longpan 2, Cpi=0,2, Cpe(FGH)>=0, Cpe(lJ)>=0

Wind on longpan 2, Cpi=-0,3, Cpe(FGH)<=0, Cpe(lJ)<=0

Wind on longpan 2, Cpi=-0,3, Cpe(FGH)<=0, Cpe(lJ)>=0

Wind on longpan 2, Cpi=-0,3, Cpe(FGH)>=0, Cpe(lJ)<=0

Wind on longpan 2, Cpi=-0,3, Cpe(FGH)>=0, Cpe(lJ)>=0

Snow without drift

Snow with drift

No. | Notation
6 W5
7 W6
8 W7
9 w8
10 W9
11 w10
12 W11
13 W12
14 W13
15 W14
16 W15
17 W16
18 W17
19 W18

20 w19

21 W20

22 S1

23 S2

24 S3

Snow with drift

1.8 - Ultimate Limit States Combinations

Generation of ULS combinations according to EN 1990 (up to 2 variable actions) : Yes

Table 13 : Ultimate Limit States Combinations.

No. l.oad case ULSOG’IT ULS002| ULS003| ULS004| ULS005| ULS006| ULS007| ULS008| ULS009| ULS010
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 Wi1 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 s s
3 W2 - - - - - - - 1,50 1,50
4 S1 - - 0,75 0,75 - - - - -

(5} S2 - - - - 0,75 0,75 - - -

6 S3 - - - - - - 0,75 0,75 - -

Table 13 (Next) : Ultimate Limit States Combinations.

No. L.oad case ULSOEJ_ ULSO12| ULSO13! ULS014| ULS015]| ULS016| ULS017| ULS018| ULS019| ULS020
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W2 1,50 1,50 1,50 1,50 1,50 1,50 - S =

04/09/2017 Software use conditions apply
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Table 13 (Next) : Ultimate Limit States Combinations.

No. L.oad case ULS011| ULS01 EJ_ ULS013| ULS014| ULS015] ULS016] ULS017| ULS018| ULS019] ULS020
3 W3 - - - - - - | 150 | 150 | 150 | 1,50
4 S1 0,75 0,75 - - - - - - 0,75 0,75
5 S2 - - 0,75 0,75 - - - - - -

6 S3 - - - - 0,75 0,75 - - - -
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS021| ULS022] ULS023| ULS024| ULS025! ULS026| ULS027 | ULS028| ULS029| ULS030
1 G 1,356 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W3 1,50 1,50 1,50 1,50 - - - - - -

&) W4 - - - - 1,50 1,50 1,50 1,60 1,50 1,50
4 S1 - - = = o o 0,75 0,75 - -

5 S2 0,75 0,75 - - - - - - 0,75 0,75
6 S3 - - 0,75 0,75 - - - - - -

Table 13 (Next) : Ultimate Limit States Combinations.

No. L.oad case ULS031 ULSGSMSOS:S ULS034| ULS035] ULS036| ULS037| ULS038| ULS039| ULS040
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W4 1,50 1,50 - - - - - - - -

3 W5 s - 1,50 1,50 1,50 1,60 1,50 1,50 1,50 1,50
4 S1 - - - - 0,75 0,75 - - - -

5 S2 - - - - - - 0,75 0,75 - -

6 S3 0,75 0,75 - - - - - - 0,75 0,75

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case UL.S041 ULSO42| ULSO43[ ULS044 ULSO45l UL.S046 | ULS047| ULS048| ULS049 | ULS050
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W6 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 - -

3 W7 - - - - - - - - 1,50 1,50
4 S1 - - 0,75 0,75 - - - - - -

5 S2 - - - - 0,75 0,75 - - - -

6 S3 - s o = s o 0,75 0,75 - -

Table 13 (Next) : Ultimate Limit States Combinations.
No. l.oad case ULSOB‘!‘[ ULSﬂSZ_J_ULSO53TUL8054 [ ULSO055| ULS056 LliLSQS? ULS058 | ULS059| ULS060

1 G 1,35 1,00 1,356 1,00 1,35 1,00 1,35 1,00 1,35 1,00

2 W7 1,50 1,50 1,50 1,50 1,50 1,50 - - - -

3 W8 - - - o o o 1,50 1,50 1,50 1,50
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Table 13 (Nexi) : Ultimate Limit States Combinations.

No. Load case ULS051| ULS052| ULS053| ULS054| ULS055]| ULS056| ULS057 | ULS058| ULS053| ULS060

4 S1 0,75 0,75 - - - - - - 0,75 0,75

5 S2 - - 0,75 0,75 - - - - - -

6 S3 g - 5 . 0,75 0,75 - i . -
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS061 ULSOGZI ULS063| ULS064| ULS065| ULS066| ULS067 | ULS068 ULS069 | ULS070

1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00

2 W8 1,50 1,50 1,50 1,50 - - - - - =

3 W9 - - - - 1,50 1,50 1,50 1,50 1,50 1,50

4 S1 - - - - - - 0,75 0,75 - -

5 S2 0,75 0,75 - - - - - - 0,75 0,75

6 S3 - - 0,75 0,75 - - - - - -
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS071| ULS072 ULSOT3—!_ ULS074| ULS075| ULS076| ULS077| ULS078| ULS079| ULS080

1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00

2 W9 1,50 1,50 - - - - - - - -

3 W10 - - 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

4 S1 - - - - 0,75 0,75 - - - -

5 S2 - - - - - - 0,75 0,75 - -

6 S3 0,75 0,75 - - - - - - 0,75 0,75
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS081| ULS082 ULSG%{ ULS084| ULS085] ULS086| ULS087| ULS088| ULS089| ULS090

1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00

2 W11 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 - -

3 W12 - - - - - - - - 1,50 1,50

4 S1 - - 0,75 0,75 - - - - - -

5 S2 - - - - 0,75 0,75 - - - -

6 S3 - - - - - - 0,75 0,75 - -
Table 13 (Next) : Ultimate Limit States Combinations.

No. L.oad case ULS091 l ULs092 U‘LSOS3§ ULS094 | ULS095| ULS096| ULS097| ULS098| ULS089 | ULS100

1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00

2 W12 1,50 1,50 1,50 1,50 1,50 1,50 o - S =

3 W13 - - - - - - 1,50 1,50 1,50 1,50

4 S1 0,75 0,75 - - - - - - 0,75 0,75
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Table 13 (Next) : Ultimate Limit States Combinations.
| '
No. l.oad case ULS091| ULS082] ULS093| ULS094| ULS095| ULS096| ULS097 | ULS098| ULS099| ULS100
5 S2 - - 075 | 0,75 - - - - - -
6 S3 - - - - 0,75 0,75 - - - -
Table 13 (Next) : Ultimate Limit States Combinations.
No. L oad case ULS101| ULS102] BLS103| ULS104 ULS‘IOSI ULS106| ULS107 | ULS108| ULS109| ULS110
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W13 1,50 1,50 1,50 1,50 - - - - - -
3 W14 - - - - 1,50 1,50 1,50 1,50 1,50 1,50
4 S1 - - - - - - 0,75 0,75 - -
5 S2 0,75 0,75 - = o S - - 0,75 0,75
6 S3 - - 0,75 0,75 - - - - - -
Table 13 (Next) : Ultimate Limit States Combinations.
No. Load case ULS111]| ULS112| ULS113]| ULS114 ULS'HSl ULS116| ULS117] ULS118| ULS119| ULS120
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W14 1,50 1,50 - - - - = - - -
3 W15 - - 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50
4 S$1 - - - - 0,75 0,75 - - - -
5 S2 - - - - - - 0,75 0,75 - -
6 S3 0,75 0,75 - - - - - - 0,75 0,75
Table 13 (Next) : Ultimate Limit States Combinations.
No. Load case ULS121] ULS122| ULS123] ULS124| ULSH 25l ULS1 26' ULS127 | ULS128| ULS129| ULS130
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W16 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 - -
3 W17 - - - - s - - - 1,50 1,50
4 S1 - - 0,75 0,75 - - - - - -
5 S2 - - - - 0,75 0,75 - - - -
6 S3 - - - - - - 0,75 0,75 - -
Table 13 (Next) : Ultimate Limit States Combinations.
-
No. Load case ULS131| ULS132| ULS133 ULS134[ ULS135] ULS136] ULS137| ULS138| ULS139| ULS140
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W17 1,50 1,50 1,50 1,50 1,50 1,50 - - - -
3 W18 - - - - - - 1,50 1,50 1,50 1,50
4 S1 0,75 0,75 - - - - - - 0,75 0,75
5 S2 - - 0,75 0,75 - - - - - -
04/09/2017 Software use conditions apply 11753




ArcelorMittal
PORTAL* 12

iy

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS131] ULS132| ULS133| ULS134| ULS135 U-LS138]-ULS137 ULS138| ULS139| ULS140

6 S3 - - - - 0,75 0,75 - - - -
Table 13 (Next) : Ultimate Limit States Combinations.
r‘—' SR

No. Load case ULS141| ULS142| ULS143] ULS144| ULS145| ULS146| ULS147 | ULS148| ULS149| ULS150
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W18 1,50 1,50 1,50 1,50 - - - - - -

3 W19 - - - - 1,50 1,50 1,50 1,50 1,50 1,50

4 S1 - - - - - - 0,75 0,75 - -

(o) S2 0,76 0,75 - - - - - - 0,75 0,75

6 S3 - - 0,75 0,75 - - - - - o
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS151| ULS152| ULS153| ULS154! ULS1 55! ULS156| ULS157| ULS158| ULS159| ULS160
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W19 1,50 1,50 - - - - - - - -

3 W20 - - 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

4 S1 - - - - 0,75 0,75 - - - -

5 S2 - - - - - - 0,75 0,75 - -

6 S3 0,75 0,75 - - - - - - 0,75 0,75

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS161] ULS162| ULS163| ULS164| ULS165| ULS166| ULS167 | ULS168| ULS169| ULS170
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W1 - - 0,90 0,90 - - - - - -

3 W2 - - - - 0,90 0,90 - - - -

4 W3 - - - - - - 0,90 0,90 - -

(4] W4 - - - - - - - - 0,90 0,90
6 S1 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS171| ULS172| ULSA 73i ULS‘!?;TGLS'I?S ULS176| ULS177| ULS178| ULS179| ULS180
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W5 0,90 0,90 - - - - - - - -

3 W6 - - 0,90 0,90 - - - - - -

4 W7 - - - - 0,90 0,90 - - - -

5 w8 - - - - - - 0,90 0,90 - -

6 W9 - - - - - - - - 0,90 0,90
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Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS171 ULS172] ULS173§ ULS174| ULS175 ULS176| ULS177] ULS178| ULS179| ULS180

7 S1 150 | 1,50 | 150 | 150 | 150 | 150 | 150 | 150 | 1,50 | 1,50
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS181| ULS182 ULS183J ULS184] ULS1 85! ULS186| ULS187| ULS188| ULS189| ULS190
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W10 0,90 0,90 - - - - - - - -

3 W11 - - 0,90 0,90 - - - - - -

4 W12 - - - - 0,90 0,90 - - - -

5 W13 - - - - - - 0,90 0,90 - -

6 W14 - - - - s - - - 0,90 0,90

7 S1 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS191| ULS192] ULS193 ULS1941 ULS195| ULS196| ULS197 | ULS198| ULS199| ULS200
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W15 0,90 0,90 - - - - - - - -

3 W16 - - 0,90 0,90 - - - - - -

4 W17 - - - - 0,90 0,90 - - - -
£5) W18 - - - = = - 0,90 0,90 - -

6 W19 - - - S - - - - 0,90 0,90
7 S1 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS201| ULS202| ULS203] ULS204 I‘ULSZOS ULS206| ULS207| ULS208| ULS209| ULS210
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W1 - - - - 0,90 0,90 - - - -

3 W2 - - - - - - 0,90 0,90 - -

4 W3 - - - - - - - - 0,90 0,90
{5 W20 0,90 0,90 - - - - - - - -

6 S1 1,50 1,50 - - - - - - - -

7 S2 - - 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. l.oad case ULSZ1-1-T ULS212| ULS213 ULSZ14P UL8215| ULS216| ULS217] ULS218| ULS219| ULS220
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W4 0,90 0,90 - - - - - - - -

3 W5 - - 0,90 0,90 - - - - - -
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13/53




ArcelorMitiol
PORTAL* 12
Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS211| ULS212| ULS213 UL8214‘ ULS215| ULS216| ULS217 UL821B ULS219| ULS220

4 W6 - - - - 0,90 0,90 - - - -
5 W7 - - - - - - 0,90 0,90 - -
6 W8 - - - - - - - - 0,90 0,90
7 S2 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. Load case ULS221| ULS222| ULS223| ULS224| ULS225| ULS226| ULS227| ULS228| ULS229| ULS230
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W9 0,90 0,90 - - - - - - - -

3 W10 - - 0,90 0,90 - - - - - -

4 W11 - - - - 0,90 0,90 - - - -

5 W12 - - - - - - 0,90 0,90 - -

6 W13 - - - - - - - - 0,90 0,90
7 S2 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. L.oad case ULS231 ! ULSZ32J_UL3233 ULS=234I ULS235| ULS236| ULS237| ULS238 ULSZ39 ULS240
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W14 0,90 0,90 - - - - - - - -

&) W15 - - 0,90 0,90 - - - - - -

4 W16 - - - - 0,90 0,20 - - - -

(5} W17 - - - - - - 0,90 0,90 - -

6 W18 - - - - - - - - 0,90 0,90
7 S2 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Table 13 (Next) : Ultimate Limit States Combinations.

No. l.oad case J ULS241| ULS242| ULS243] ULS244| ULS245 ULSZ46|_ULS247 ULS248 | ULS249| ULS250
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W1 - - - - - - 0,90 0,90 - -

3 W2 - - - - - - - - 0,90 0,90
4 W19 0,90 0,90 - - - - - - - -

(5} W20 - - 0,90 0,90 - - - - - -

6 S2 1,50 1,50 1,50 1,50 - - - - - -

7 S3 - - - - 1,50 1,50 1,50 1,50 1,50 1,50
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Table 13 (Next) : Ultimate Limit States Combinations.
T
No. Load case ULS251| ULS252| ULS253 UL82541 ULS255| ULS256 | ULS257 | ULS258 | ULS259 | ULS260
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W3 0,90 0,90 - - - - - - - -
3 W4 - - 0,90 0,90 - - - - - -
4 W5 - - - - 0,90 0,90 - - - -
(5} W6 - - - - s - 0,90 0,90 - -
6 W7 - - - S s - - - 0,90 0,90
7 S3 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50
Table 13 (Next) : Ultimate Limit States Combinations.
No. Load case ULS261| ULS262 ULSZGBI ULS264 ULSZS5J ULS266| ULS267 | ULS268| ULS269| ULS270
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W8 0,90 0,90 - - - - S = - -
3 W9 - - 0,90 0,90 - - - - - -
4 W10 - - - - 0,90 0,90 - - - -
(5} W11 - - - - - - 0,90 0,90 - -
6 W12 - - - - - - - - 0,90 0,90
7 S3 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50
Table 13 (Next) : Ultimate Limit States Combinations.
No. Load case ULS271| ULS272] ULS273| ULS274| ULS275| ULS276] ULS277| ULS278| ULS279| ULS280
1 G 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00 1,35 1,00
2 W13 0,90 0,90 - - - - - - - -
3 W14 - - 0,90 0,90 - - - - - -
4 W15 - - - - 0,90 0,90 - - - -
(5) W16 - - - - - - 0,90 0,90 - -
6 W17 - - - - - - - - 0,90 0,90
7 S3 1,50 1,50 1,50 1,50 1,50 1,50 1,60 1,50 1,50 1,50
Table 13 (Next) : Ultimate Limit States Combinations.
No. Load case ULS281| ULS282| ULS283| ULS284| ULS285]| ULS286
1 G 1,35 1,00 1,35 1,00 1,35 1,00
2 w18 0,90 0,90 - - - -
3 W19 - - 0,90 0,90 - -
4 W20 - - - - 0,90 0,90
[5) S3 1,50 1,50 1,50 1,50 1,50 1,50
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{116 - Serviceability Limit States Combinations
Generation of SLS combinations according to EN 1990 (up to 2 variable actions) : Yes
Table 14 : Serviceability Limit States Combinations.

No. Load case SL.S001| SLS002| SLS003| SL.S004| SLS005| SLS006| SLS007 | SLS008| SLS009| SLSU10
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W1 1,00 1,00 1,00 1,00 - - - - - -

3 W2 - - - - 1,00 1,00 1,00 1,00 - -

4 W3 - - - - - - - - 1,00 1,00

5 S1 - 0,50 - - - 0,50 - - - 0,50

6 S2 - - 0,50 - - - 0,50 - - -

7 S3 - - - 0,50 - - - 0,50 - -
Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SLS011| SLS012| SLS013| SLS014| SLS015| SLS016| SLS017| SLS018| SLS019| SLS020
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W3 1,00 1,00 - - - - - - - -

3 w4 - - 1,00 1,00 1,00 1,00 - - - -

4 W5 - - - - - - 1,00 1,00 1,00 1,00
(5} S1 - - - 0,50 - - - 0,50 - -

6 S2 0,50 - - - 0,50 - - - 0,50 -

7 S3 - 0,50 - - - 0,50 - - - 0,50

Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SL8021| SLS022| SLS023| SL.S024| SLS025| SLS026| SLS027 | SLS028| SL.5029| SL.S030
1 G 1,00 1,00 1,OOW 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W6 1,00 1,00 1,00 1,00 - - - - - -

3 w7 - - - - 1,00 1,00 1,00 1,00 - -

4 W8 - - - - - - - - 1,00 1,00
5 S1 - 0,50 - - - 0,50 - - - 0,50
6 S2 - - 0,50 - - - 0,50 S s -

7 S3 - - - 0,50 - - - 0,50 o S

Table 14 (Next) : Serviceability Limit States Combinations.
 — _—

No. Load case 181.5031 SLS032| SL.S033] S1.S034| 5L.5035] SLS036| S1.S037| SL.5038| SL.S039| SLS040
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W8 1,00 1,00 - - - - - - - -

3 W9 - - 1,00 1,00 1,00 1,00 - - - -

4 W10 - - - - - - 1,00 1,00 1,00 1,00
5 S1 - - - 0,50 - - - 0,50 - -
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Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SLS5031| SL.S032| SLS033| SLS034 | SLS035 I SLS036| SL.5037 | SLS038| SLS039| SLS040
6 S2 0,50 - - - 0,50 - - - 0,50 -
7 S3 - 0,50 - - - 0,50 - - - 0,50

Table 14 (Next} : Serviceability Limit States Combinations.

No. Load case SLS041 SLSO42‘ SLS043| SLS044 LSLSO45 SLS046| S1.5047 | SLS048| S1L.5049 | SLS050
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W11 1,00 1,00 1,00 1,00 - - - - - -

3 W12 - - - - 1,00 1,00 1,00 1,00 - -

4 W13 - s s S S S S = 1,00 1,00

5 51 - 0,50 - - - 0,50 - - - 0,50

6 82 - - 0,50 = S S 0,50 S - -

7 S3 - S S 0,50 - = - 0,50 - -

Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SLS051| SLS052| SLS053 J_SLSOS4 ‘ SLS055] S1.S056| S1.S057 | SLS058| SL.S059 | SLS060
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W13 1,00 1,00 - - S S - - - -
3 W14 - - 1,00 1,00 1,00 1,00 - - - -
4 W15 S - - S S S 1,00 1,00 1,00 1,00
5 S1 - - - 0,50 - - - 0,50 - -
6 S2 0,50 - - - 0,50 - - - 0,50 -
7 S3 - 0,50 - - - 0,50 - - - 0,50

Table 14 (Next) : Serviceability Limit States Combinations.

No. l.oad case SLS061| SL.S062| SLS063 | SLS064| SLS065 l SL.5066 I S$1.5067 | S1.S068 | S1.5069| SL.S070
1 G 1,00 1,00 1,00 1.00 1,00 1,00 1.00 1,00 1,00 1,00
2 W16 1,00 1,00 1,00 1,00 - - - - - -
3 w17 - - - - 1,00 1,00 1,00 1,00 - -
4 W18 = S S - S S S - 1,00 1,00
5 S1 - 0,50 - = S 0,50 S S = 0,50
6 S2 - - 0,50 - S S 0,50 S - -
7 83 S S S 0,50 S S S 0,50 - -

Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SL8071 SLSO72‘ SLSO73[ 51.5074 | SL.S075| SLS076] SLS077 | SL.S078| SL.S079| SLS080
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W18 1,00 1,00 - - - - - - - -

04/09/2017 Software use conditions apply 17153




ArcelorMiftol
PORTAL* v

Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case S1L.5071| SLS072| SLS073| SLS074| SLSG75| SLS076| SLS077| SL.S078| SL5079| SL.S080
3 W19 - - 1,00 1,00 1,00 1,00 - - - =

4 W20 - - - - - - 1,00 1,00 1,00 1,00

5 S1 - - - 0,50 - - - 0,50 - S

6 S2 0,50 - - - 0,50 - - - 0,50 -

7 S3 - 0,50 - - S 0,50 = S S 0,50

Table 14 (Next) : Serviceability Limit States Combinations.

z
2

Load case | SLS081| SLS082 s:.sosa} SLS084 | SLS085| SLS086| SLS087| SLS088| SLS089| SLS090
G 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 1,00 [ 100
W1 - 0,60 - - - - - - - -
W2 - - 0,60 - - - - - - .
w3 - - - 0,60 - - - - - -
W4 - - - - 0,60 - - - - -
W5 - - - - - 0,60 - B B -
W6 - - - - - - 0,60 - - -
W7 - - - - - - - 0,60 - -
w8 - - - - - - - - 0,60 -
W9 - - - - - - - - - 0,60
X 100 | 100 | 100 | 100 | 1,00 | 1,00 | 100 | 1,00]| 1,00 | 100

S| S|o|o| oo sl =

Table 14 (Next) : Serviceability Limit States Combinations.

z
9

Load case | SLS091 SLSOQZJ SLS093| SLS094 ss.sessl SLS096 | SLS097 | SLS098| SLS099| SLS100
G 1,00 | 100 | 100 | 100 | 100 | 100 | 100 | 1,00]| 100 | 1,00
W10 0,60 - B - B - - - - -
W11 - 0,60 - R - - - - - -
W12 - - 0,60 - - - - - - -
W13 - - - 0,60 - - - - - -
W14 - R - - 0,60 - - - - -
W15 - - - - - 0,60 - - - -
W16 - - - - - - 0,60 - - -
W17 - - - - - - - 0,60 - -
W18 - - - - - - - - 0,60 -
W19 - - - - - - - - - 0,60
S1 100 | 1,00 | 100 | 100 | 100 | 100 | 100 | 100| | 1,00 | 1,00

23S o|e|~|o|a|sfw| ]|~

—_
N
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Table 14 (Next) : Serviceability Limit States Combinations.

Z
2

Load case 515101 | SLS102| S..8103| SLS104| SLS105| S5L.5106| SLS107| S1.5108| SL.S109| SLS110

G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

W1 - - 0,60 - - - - - - -

W2 - - - 0,60 - - - - - ;

W3 - - - - 0,60 - - - ; ;

W4 - - - - - 0,60 - - - -

W5 5 . - - - - 0,60 - - -

W6 - - - - - - 5 0,60 - -

W7 . - - - - - . - 0,60 -

Ol N|D|GI D] WIN| =

W8 - - - - - - - . - 0,60

—_
o

W20 0,60 - - - - - 5 5 5 -

—_
-

S1 1,00 - - - - - - - - -

-
N

S2 - 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Table 14 (Next) : Serviceability Limit States Combinations.

2
e

L.oad case S$1.5111] SLSs112 S‘LS1131$LS114 S1.5115| SL.S116| SL.S117| SL8118| S1..8119| SLS120

G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

W9 0,60 - 5 . - . - - - -

W10 - 0,60 - S . . - - - -

W11 - - 0,60 - - - - - - -

W12 - - - 0,60 - - - - - -

W13 - - - - 0,60 - - - - -

W14 - - - - - 0,60 - - - R

W15 R - - - - - 0,60 - - -

W16 - - . . - 5 . 0,60 - -

W17 - S - s S - - - 0,60 -

S| a|le|e| N oo s w| N2

W18 - - - - - - - - - 0,60

—_
N

82 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SL8121 SLS122_1_$LS123 SL8124| 5L.5125| SL.S126| SLS127| S1.5128| SLS129| SL.S130
G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

W1 - - - 0,60 - - - - - -

W2 - - - - 0,60 - - - - B}

w3 - = - . . 0,60 - - - -

W4 - - . - - - 0,60 - - -

W5 = - 5 - - - = 0,60 . .

N[Ol A|WIN|—

W6 - - 5 - - - - - 0,60 -
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Table 14 (Next) : Serviceability Limit States Combinations.

No. Load case SLS121] SLS1 22—I S1.8123] SL.8124| SL.S125| SLS126 l_ SLS127| SL.S128| SL.8129| SLS130
8 W7 - - - - - - - - - 0,60
9 W19 0,60 - - - - - - - - -

10 W20 - 0,60 - - - - - - - -

11 S2 1,00 1,00 - - - - - - - -

12 S3 - - 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Table 14 (Next) : Serviceability Limit States Combinations.
T

No. Load case SLS131| S1.5132| 51.5133 SLS134| SLS135| SLS136| SL.S137| S1.5138| S1.5139| SL8140
1 G 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2 W8 0,60 - - - - - - - - -

3 W9 - 0,60 - - - - - - - -
4 W10 - - 0,60 - - - - - - -
5 W11 - - - 0,60 - - - - - -
6 W12 - - - - 0,60 - - - - -
7 W13 - - - - - 0,60 - - - -
8 W14 - - - - - - 0,60 - - -
9 W15 - - - - - - - 0,60 - -
10 W16 - - - - - - - - 0,60 -
11 W17 - - - - - - - - - 0,60
12 S3 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Table 14 (Nexi) : Serviceability Limit States Combinations.
No. Load case S$1.8141 | SLS142| SLS8143
1 G 1,00 1,00 1,00
2 W18 0,60 - -
3 W19 - 0,60 -
4 W20 - - 0,60
5 S3 1,00 1,00 1,00
111 - Finite Element Modelling
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Figure 6 : Numbering of nodes

Table 15 : Coordinates of nodes - Stiffness of support nodes.

Spring
No. Y Z Spring Y Spring Z Rotation
Naode mm mm kN/m kKN/m kN.m/rad

1 200 0 Fixed Fixed 0

2 200 2243,5 0 0 0

3 200 2303,8 0 0 0

4 200 2500 0 0 0

5 6300 0 Fixed Fixed 0

6 6300 22435 0 0 0

7 6300 2303,8 0 0 0

8 6300 2500 0 0 0

9 300 23717 0 0 0

10 577.4 2560,3 0 0 0

1 854,9 2749 0 0 0

12 1132,3 2937,6 0 0 0

13 24177 37219 0 0 0
14 2695,1 3871,8 0 0 0

15 29726 4021,8 0 0 0

16 3250 41717 0 0 0

17 3527.4 4021.,8 0 0 0

18 3804,9 3871,8 0 0 0

19 4082,3 37219 0 0 0
20 53677 2937,6 0 0 0

21 5645,1 2749 0 0 0
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Table 15 (Next) : Coordinates of nodes - Stiffness of support nodes.

Spring
No. Y Z ! Spring Y Spring Z Rotation
Node mm mm kN/m kN/m kN.m/rad
22 59226 2560,3 0 0 0
23 6200 23717 0 0 0
\/
Figure 7 : Numbering of bar elements
Table 16 : Properties of bar elements.
Spring Spring
No. Node Node Area Inertia Origin End
Element Origin End cm? cm? kN.m/rad kN.m/rad
1 1 2 28,5 1943,2 Continue Continue
2 2 3 28,5 1943,2 Continue Continue
3 3 4 28,5 1943,2 Continue Continue
4 5 6 28,5 10432 Continue Continue
5 6 7 28,5 19432 Continue Continue
6 7 8 28,5 1943,2 Continue Continue
7 3 9 21,7 1348,0 Continue Continue
8 9 10 21,3 1198,6 ‘Continue Continue
9 10 1 19,9 8497 Continue Continue
10 11 12 18,5 591,2 Continue Continue
11 12 13 13,2 317,8 Continue Continue
12 13 14 20,4 964,1 Continue Continue
13 14 15 23,6 2030,6 Continue Continue
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Table 16 (Next) : Properties of bar elements.
Spring Spring

No. Node Node Area Inertia Origin End

Element Origin End cm? cm? kN.mv/rad kN.m/rad
14 15 16 26,8 3709,5 Continue Continue
15 16 17 26,8 3709,5 Continue Continue
16 17 18 23,6 2030,6 Continue Continue
17 18 19 20,4 964,1 Continue Continue
18 19 20 13,2 317.8 Continue Continue
19 20 21 18,5 591,2 Continue Continue
20 21 22 19,9 849,7 Continue Continue
21 22 23 21,3 1198,6 Continue Continue
22 23 7 21,7 1348,0 Continue Continue

- Parameters for the 2nd order calcutation

Number of sections : 10

Number max of iterations : 100

Calculation tolerence : 0,01
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IV . CALCULATION RESULTS OF THE PORTAL FRAME E

V.7 « Critical load factors and Global imperfection

Minimum critical load factor :

Oer,min

Global imperfection (5.3.2.3.a - EN 1993-1-1) : H /231

Table 17 : Critical load factors and Mean rotations of columns

= 36,75 (Comb. ULS091)

Comb. ULS001 | ULS002 | ULS003 | ULS004 | ULS005 | ULS006 | ULS007 | ULS008
ey >100* >100* >100* >100* >100* >100* >100* >100*
Om X 102 -0,06 -0,06 -0,06 -0,086 -0,02 -0,02 -0/10 -0,10
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS009 | ULS010 | ULSO11 | ULSO12 | ULS013 | ULS014 | ULS015 | ULS016
Ocr 95,07 >100 86,81 >100 88,72 >100 88,76 >100
Om X 103 -0,02 -0,02 -0,02 -0,02 0,02 0,02 -0/06 -0,06
2nd order analysis No No No No No No No No
Global imperfection Yes Yes Yes Yes Yes Yes Yes Yes
Comb. ULS017 | ULS018 | ULS019 | ULS020 | ULS021 | ULS022 | ULS023 | ULS024
Ry >100* >100* >100* >100* >100* >100* >100* >100*
O X 103 -0,11 -0,11 -0,12 -0,11 -0,08 -0,07 -0/15 -0,15
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS025 | ULS026 | ULS027 | ULS028 | ULS029 | ULS030 | ULS031 | ULS032
Gor >100* >100* >100* >100* >100* >100* >100* >100*
Om X 108 -0,07 -0,07 -0,07 -0,07 -0,03 -0,03 -0{11 -0,11
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS033 | ULS034 | ULS035 | ULS036 | ULS037 | ULS038 | ULS039 | ULS040
Oor >100 >100* >100 >100 >100 >100 >100 >100
o X 103 -4.51 -4,51 -4.51 -4,51 -4,47 -4,47 -4,55 -4,55
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No

04/09/2017

Software use conditions apply

24 /53




A sl guf
FAGASRA P T

PORTAL* (12

Comb. ULS041 | ULS042 | ULS043 | ULS044 | ULS045 | ULS046 | ULS047 | ULS048
Oy >100 >100 >100 >100 >100 >100 >100 >100
bm X 108 -2,02 -2,02 -2,02 -2,02 -1,98 -1,98 -2,06 -2,05
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb, ULS049 | ULS050 | ULS051 [ ULSD52 | ULS053 | ULS054 | ULS055 | ULS056
Cor 88,19 >100 81,09 >100 82,71 >100 82,80 >100
Om X 10° -9,07 -9,07 -9,07 -9,07 -9,03 -9,03 -9,11 -9,1
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS057 | ULS058 | ULS059 | ULS060 | ULS061 | ULS062 | ULS063 | ULS084
Oer 65,44 86,98 61,42 80,03 62,36 81,63 62,40 81,70
¢ x 10° -6,57 -6,57 -6,58 -6,57 -6,54 -6,53 -6,61 -6,61
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS065 | ULS066 | ULS067 | ULS068 | ULS069 | ULS070 | ULS071 | ULS072
Oer 66,19 88,28 62,08 81,14 63,04 82,77 63,08 82,86
$p X 103 -4,47 -4,47 -4,47 -4,47 -4,43 -4,43 -4,51 -4,51
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS073 | ULSQ074 | ULS075 | ULS076 | ULS077 | ULS078 | ULS0O79 | ULS080
Cer 52,34 65,29 49,73 61,28 50,35 62,22 50,37 62,25
Om X 103 -1,97 -1,97 -1,97 -1,97 -1,94 -1,93 -2,01 -2,01
2nd order analysis No No No No No No No No
Global imperfection Yes Yes Yes Yes Yes Yes Yes Yes
Comb ULS081 | ULS082 | ULS083 [ ULS084 | ULS085 | ULS086 | ULS087 | ULS088
Ocr 45,02 54,26 43,08 51,47 4354 52,12 43,56 52,15
om X 10° -9,03 -9,03 -9,03 -9,03 -8,99 -8,99 -9,07 -9,07
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb ULS089 | ULS090 | ULS091 | ULS092 | ULS093 | ULS094 | ULS095 | ULS096
Qer 38,15 44,60 36,75 42,69 37,08 43,15 37,10 43,16
O X 103 -6,53 -6,53 -6,53 -6,53 -6,49 -6,49 -6,57 -6,57
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
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Comb. ULS097 | ULS098 | ULS099 | ULS100 | ULS101 | ULS102 | ULS103 | ULS104
Uy >100 >100 >100 >100 >100 >100 >100 >100
b X 10% 4,50 4,50 4,50 4,50 4,53 4,54 4,46 4,46
2nd order analysis No No No No No No No No
Global imperfection | No No No No No No No No
Comb. ULS105 | ULS106 | ULS107 | ULS108 | ULS109 | ULS110 | ULS111 | ULS112
oy >100 >100 >100 >100 >100 >100 >100 >100
Om X 103 2,04 2,04 2,04 2,04 2,08 2,08 2,00 2,00
2nd craer analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS113 | ULS114 | ULS115 | ULS116 | ULS117 | ULS118 | ULS119 | ULS120
Qer 87,62 >100 80,60 >100 82,26 >100 8224 >100
bm X 103 8,94 8,94 8,94 8,94 8,98 8,98 8,00 8,90
2nd order analysis No No No No No No No No
Global imperfection ! No No No No No No No No
Comb. ULS121 | ULS122 | ULS123 | ULS124 | ULS125 | ULS126 | ULS127 | ULS128
Oer 65,53 87,14 61,50 80,17 62,46 81,80 62(46 81,80
om X 103 6,48 6,48 6,48 6,48 6,52 6,52 6,44 6,45
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS129 | ULS130 | ULS131 | ULS132 | ULS133 | ULS134 | ULS135 | ULS136
e | 6548 87,02 61,45 80,06 62,41 81,70 62,41 81,69
Om X 103 4,54 4,54 4,54 4,54 4,58 4,58 4,50 4,50
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS137 | ULS138 | ULS139 | ULS140 | ULS141 | ULS142 | ULS143 | ULS144
Oer 52,16 65,00 49,56 61,03 50,19 61,98 50,19 61,98
om X 103 2,08 2,08 2,08 2,08 2,12 2,12 2,104 2,04
2nd order analysis No No No No No No No No
Global imperfection Yes Yes Yes Yes Yes Yes Yes Yes
Comb. ULS145 | ULS146 | ULS147 | ULS148 | ULS149 | ULS150 | ULS151 | ULS152
Ger 4485 54,02 42,93 51,25 43,39 51,91 43,39 51,92
dm x 109 8,98 8,99 8,98 8,99 9,02 9,02 8,95 8,95
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Software use conditions apply
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Comb. ULS153 | ULS154 | ULS155 | ULS156 | ULS157 | ULS158 | ULS159 | ULS160
Cer 38,18 4463 36,77 42,73 37,11 4319 37,12 43,19
ém X 108 6,53 6,53 6,53 6,53 6,57 6,57 6,49 6,49
2nd order analysis No No No No No No No No
Global imperfection No No No No No No No No
Comb. ULS161 | ULS162 | ULS163 | ULS164 | ULS165 | ULS166 | ULS167 | ULS168
Oop 59,98 77,70 >100 >100 70,54 96,37 >100 >100*
& X 108 -0,01 0,00 -0,04 -0,04 -0,01 -0,01 -0,07 -0,07
2nd order analysis No No No No No No No No
Global imperfection Yes Yes Yes Yes Yes Yes Yes No
Comb. ULS169 | ULS170 | ULS171 | ULS172 [ ULS173 | ULS174 | ULS175 | ULS176
Gy >100 >100 96,23 >100 78,26 >100 68,33 92,20
oy X 108 -0,05 -0,04 -2,71 -2,71 -1,21 -1,21 -5,44 -5,44
2nd order analysis No No No No No No No No
Global imperfection Yes Yes No No Yes Yes No No
Comb. ULS177 | ULS178 | ULS179 | ULS180 | ULS181 | ULS182 | ULS183 | ULS184
ey 58,73 75,59 59,10 76,19 51,74 64,40 47,21 57,51
om x?é%';’ -3,95 -3,95 -2,68 -2,68 -1,19 -1,19 -5,42 -5,42
2nd order analysis No No No No No No No No
Global imperfection No No No No Yes Yes No No
Comb. ULS185 | ULS186 | ULS187 | ULS188 | ULS189 | ULS190 | ULS191 | ULS192
Oer 42,40 50,53 95,35 >100 78,02 >100 68,11 91,82
Gy X 10° -3,92 -3,92 2,70 2,70 1,22 1,22 5,36 5,36
2nd order analysis No No No No No No No No
Global imperfection No No No No Yes Yes No No
Comb ULS193 | ULS194 | ULS195 | ULS196 | ULS197 | ULS198 | ULS199 | ULS200
Oor | 58,78 75,66 58,76 75,62 51,64 64,23 4710 57,35
O X 103 3,89 3,89 2,72 2,72 1,25 1,256 5,39 5,39
2nd order analysis No No No No No No No No
Global imperfection No No No No Yes Yes No No
Comb ULS201 | ULS202 | ULS203 | ULS204 | ULS205 | ULS206 | ULS207 | ULS208
Aer 42,42 50,56 61,83 80,83 >100 >100 73,10 >100
Om x 10° 3,91 3,91 0,07 0,07 0,04 0,04 0,06 0,06
2nd order analysis No No No No No No No No
Global imperfection No No Yes Yes Yes Yes Yes Yes

Software use conditions apply
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Comb. ULS209 | ULS210 | ULS211 | ULS212 | ULS213 | ULS214 | ULS215 | ULS216
Oer >100* >100* >100 >100 >100 >100 81,39 >100
b x 102 0,01 0,01 0,03 0,03 -2,63 -2,63 -1,13 -1,13
2nd order analysis No No No No No No No No
Global imperfectioﬁm No No Yes Yes No No Yes Yes
Comb. ULS217 | ULS218 | ULS219 | ULS220 | ULS221 | ULS222 | ULS223 | ULS224
Qer 70,70 96,55 60,48 78,51 60,87 79,16 5310 66,51
bm X 103 -5,37 -5,37 -3,87 -3,87 -2,61 -2,60 -1,11 -1,11
2nd order analysis No No No No No No No No
Global imperfection No No No No No No Yes Yes
Comb. J ULS225 | ULS226 | ULS227 | ULS228 | ULS229 | ULS230 | ULS231 | ULS232
der 48,33 59,18 43,30 51,82 >100 >100 81|18 >100
X 10° -5,34 -5,34 -3,84 -3,84 2,77 2,77 1,80 1,30
2nd order analysis No No No No No No No No
Global imperfection No No No No No No Yes No
Comb. ULS233 | ULS234 | ULS235 | ULS236 | ULS237 | ULS238 | ULS239 | ULS240
Oer 70,51 96,22 60,55 78,63 60,53 78,58 53,00 66,36
¢m X 103 5,44 544 3,97 3,97 2,80 2,80 1,82 1,33
2nd order analysis No No No No No No No No
Global imperfection No No No No No No Yes Yes
Comb. ULS241 | ULS242 | ULS243 | ULS244 | ULS245 | ULS246 | ULS247 | ULS248
Cer 48,23 59,04 43,33 51,86 61,86 80,89 >100 >100
Om X 103 547 5,47 3,99 3,99 -0,08 -0,08 -0j12 -0,12
2nd order analysis No No No No No No No No
Global imperfection No No No No Yes Yes Yes Yes
Comb. ULS249 | ULS250 | ULS251 | ULS252 | ULS253 | ULS254 | ULS255 | ULS256
Cer 73,15 >100 >100* >100* >100 >100 >100 >100
by X 10° -0,09 -0,09 -0,15 -0,15 -0,12 -0,12 -2{79 -2,79
2nd order analysis No No No No No No No No
Global imperfection Yes Yes No No Yes Yes No No
Comb. ULS257 | ULS258 | ULS259 | ULS260 | ULS261 | ULS262 | ULS263 | ULS264
Gep 81,51 >100 70,79 96,75 60,54 78,62 60,94 79,27
Om x 10° -1,29 -1,29 -5,562 -5,52 -4,03 -4,02 -2,76 -2,76
2nd order analysis No No No No No No No No
Global imperfection Yes No No No No No No No
Software use conditions apply
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Comb. ULS265 | ULS266 | ULS267 | ULS268 | ULS269 | ULS270 | ULS271 | ULS272
Oer | 53,14 66,58 48,37 59,25 43,33 51,87 >100 >100
by X 10° -1,26 -1,26 -5,50 -5,50 -4,00 -4,00 2,62 2,62
2nd order analysis No No No No No No No No
Global imperfection 1 Yes Yes No No No No No No
Comb. ULS273 | ULS274 | ULS275 | ULS276 | ULS277 | ULS278 | ULS279 | ULS280
Oep 81,21 >100 70,52 96,23 60,57 78,65 60,55 78,61
dm X 108 1,14 1,14 5,28 5,29 3,81 3,81 2,64 2,64
2nd order analysis No No No No No No No No
Global imperfection Yes Yes No No No No No No
Comb. _—1 ULS281 | ULS282 | ULS283 | ULS284 | ULS285 | ULS286
Oep 53,02 66,38 48,25 59,05 43,35 51,88
by X 107 1,17 1,17 5,31 5,31 3,84 3,84
2nd order analysis No No No No No No
Global imperfection Yes Yes No No No No
Note:¢, - Mean rotation of columns (1st order analysis without imperfection)
V.2 - Reactions at supporis
- Reactions|at supports under LS combinations
Table 18 : Max reactions at supports under ULS combinations.
Support Max/Min Rygq Ry gq Mgy
kN kN kN.m
S1 Max 5,137 (ULS115) 9,817 (ULS155) 0 (ULS001)
Min -4,215 (ULS082) -2,719 (ULS0D18) 0 (ULS001)
S2 Max 4,189 (ULS146) 9,784 (ULS091) 0 (ULS001)
Min -5,158 (ULS051) -2,607 (ULS018) 0 (ULS001)
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V - ULS VERIFICATION RESULTS OF THE PORTAL FRAME E

V.1 - Notations

Iy: Section resistance to axial force

Iy: Section resistance to shear force

Iy Section resistance to bending moment

Tyn: Section resistance to M-N interaction

Tiyy: Section resistance to M-V interaction

Tny : Section resistance to M-N-V interaction

Iy - Web resistance - Shear buckling

Tnwe Web resistance - M-N-V interaction

Thy: Resistance to flexural buckling about the strong axis

Iy Resistance to flexural buckling about the weak axis

Iir: Resistance to lateral forsional buckling

Thmnt Resistance to M-N interaction (Criterion 6.61)

Thmnz - Resistance to M-N interaction (Criterion 6.62)

I Overall resistance to out-of-plane buckling (Criterion 6.63)
V.2 - Column 1

- Section resistance 1o axial force (Comb, ULS185) :
Axial force (x=0,0 cm) : Ngq = 9,817 kN

Criterion : I'y = 0,010 < 1 =>Satisfied

- Section resistance to shear force (Comb. ULS115}

Shear force (x = 0,0 cm) : VEq = 5,137 kN

Criterion : [y = 0,018 < 1 =>8atisfied

~ Section resistance to bending moment (Comb. ULBT147} :
Bending moment (x = 224,3 cm) : Mgy =-9,564 KN.m

Criterion : I'm = 0,122 < 1 =>Satisfied

- Section resistance fo M-N interaction {Comb. ULS147) :

Associated internal forces (x = 224,3 cm): Ngq = 7,428 kN
Mgq = -9,564 kN.m

Criterion : Iy = 0,122 < 1 =>8atisfied

- Section resistance to M-V interaction (Comb. ULS147} :

Associated internal forces (x = 224,3 cm): Veq = 4,070 kN
Mgq =-9,564 KN.m

04/09/2017 Software use conditions apply

30/63




ArcelorMittol
PORTAL+* 15

Criteri

on: Iy = 0,122 < 1 =>Satisfied

- Section registance to M-N-V interaction (Comb, ULS147) ;

Associ

Criteri

ated internal forces (x = 224,3 cm) : Ngq = 7,428 kN
Vgq = 4,070 kN
Mgy =-9,564 KN.m
on : Tany =Ty = 0,122 < 1 =>Satisfied

- Wekb resistance ~ Shear buckling

n= 1,200

- Web resistance - M-N-Y interaction

No vel

rification required

- Resistance to flexural buckling about the strong axis (Comb. ULS155) :

Axial force : Neg max = 9,817 kN
Criterion: T'py = 0,010 < 1 =>Satisfied
- Resistance fo flexural buckling about the weak axis (Comb. UL8155) :
Axial force : Ned max = 9.817 kN
Criterion: [pz = 0,024 < 1 =>8atisfied

hy/ty =28,393 < 72¢/y = 48,817 => No verification required

- Resistance to lateral torsional buckling (Comb, ULS288) :

Maximum bending moment:

- Resistance to M-N interaction {Comb. UL.S147) :

Axial force:
Maximum bending moment:

Criterion 6.61 :
Criterion 6.62 :

- Overali resistance to out-of-plane buckiing

IMgylmay = 5782 kKN.m

Mgq4/M, = 0,043 <) 1 ¢? = 0,160 => No verification required

Ngq = 8,895 kN
IMeglmay = 9564 kN.m

Tomnt = 0,133 < 1 =>Satisfied
Nomnez = 0,086 < 1 =>Satisfied

The general method is not used for this element

V.3 - Column 2

~ Section relsistam;e to axial force (Comb. UL5081) :

04/09/2017 Software use conditions apply

31/53

oA.



&
s i

Arceloriittal
PORTAL* v1.23

Axial force (x = 0,0 cm) : Ngq = 9,784 kKN

Criterion : I'y = 0,010 < 1 =>Satisfied

- Section resistance to shear force (Comb., ULS05Y) ;

Shear force (x = 0,0 cm) : Viq =-5,158 kN

Criterion : Ty = 0,018 < 1 =>Satisfied

- Section resistance to bending moment (Comb. ULS083) ;
Bending moment (x = 224,3 cm) : Mgq = 9,538 kN.m

Criterion : 'y = 0,122 < 1 =>Satisfied

- Bection resistance to M-N interaction (Comb. ULS083} :
Associated internal forces (x = 224,3 cm): Ngg = 7,388 kN
Mgq = 9,538 KN.m

Criterion : Tun = 0,122 < 1 =>8atisfied

- Section resisiance to M-V interaction (Comb. L8083} :
Associated internal forces (x = 224,3 cm): Vgg = -4,058 kN
Mgg4 = 9,538 KN.m

Criterion : Twy = 0,122 < 1 =>Satisfied

- Section resistance to M-N-V interaciion (Comb, ULS083) :

Associated internal forces (x = 224,3 cm) : Ngq = 7,388 KN |
Vg = -4,058 kN
Mgy = 9,538 kN.m |

Criterion : Tuny =T = 0,122 < 1 =>8atisfied

- Web resistance - Shear buckling ‘

n =1,200
hy/t, =28,393 < 72¢/y = 48,817 => No verification required

- Web resistance - M-N-V interaction

No verification required

- Resistance to flexural buckling about the stronyg axis (Comb. ULS091} :
Axial force : Negmax = 9.784 kN

Criterion: Tpy = 0,010 < 1 =>Salisfied

04/09/2017 Software use conditions apply
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- Resistance
Axial f

Criterion:

- Resistance

Maximum bending moment:

- Rosistance

Axial fi
Maxim

Criteri
Criteri

- Overall res
The g

V.4 - Rafter 1

- Section re
Axial

Criteri

to flexural buckling about the weak axis (Comb, ULS087) :

orce : NEg max = 9,784 kN

Ipz = 0,024 < 1 =>Satisfied

to fateral torsional buckiling (Comb. ULSZ286) ;
IMgglmax = 0,907 KN.m

Mgy/Mg, = 0,011 <) 1 42 = 0,160 => No verification required

> fo M- interaction (Comb. ULS083) ;

orce: Nggq = 8,855 kN

um bending moment: IMgglmax = 9,538 KN.m

on 6.61: Tomnt = 0,132 < 1 =>Satisfied
on 6.62 : Tomne = 0,086 < 1 =>Salisfied

istance fo out-of-plane buckiing

eneral method is not used for this element

sistance to axial force (Comb. ULS155) ;

orce (x = 100,6 cm) : Ngq = 6,967 kN

on : I'ny = 0,015 < 1 =>8atisfied

- Section resistance to shear force (Comb. ULE155) :

Shear

Criteri

force (x = 100,6 cm) : Vg =-3,339 kN

on: Iy = 0,026 < 1 =>Satisfied

- Section resistance to bending moment (Comb, ULE117}

Bendi

Criter

- Section re

Associated internal forces (x = 100,6 cm):

Criter

- Section re

Associated internal forces (x = 100,6 cm):

ng moment (x = 100,86 cm) : Mgy = -6,228 kKN.m

on : Iy = 0,289 < 1 =>§aitisfied
sistance to M-N interaction (Comb. ULETT7} ;

Niq = 3,692 kN
Mgy = 6,228 kN.m

on : I'un = 0,289 < 1 =>Safisfied

sistance to M-V interaction (Comb. ULS117)
Viq =-2,403 kN

04/09/2017 Software u
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Mgy = -6,228 kN.m

Criterion : Ty = 0,289 < 1 =>Satlisfied

- Section resistance to M-N-V interaction {Comb. ULS117) ;

Associated internal forces (x = 100,6 cm) : Ngg = 3,692 kN
Vg4 =-2,403 kN
Mgq4 =-6,228 kN.m

Criterion : Ty =Twn = 0,289 < 1 =>Satisfied

- Web resistance - Shear buckiing |

M = 1,200 [
hyft, = 21,227 < 72¢/q = 48,817 => No verification required

- Web resistance - M-N-V interaction

No verification required

~ Resistance to flexural buckling about the strong axis (Comb. ULS158) :
Axial force : Ned max = 7.552 kN

Criterion: Ty = 0,067 < 1 =>8alisfied

~ Resistance to Hexural buckling about the weak axis

The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and lateral-torsional buckling

~ Resistance to lateral torsional buckling

|
The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and lateral-torsional buckling

- Resistance to M-N interaction

The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and lateral-torsional buckling

- Overall resistance to cut-of-piane buckiing (Comb. ULS087?} : |

Position of the most critical section: x=1,006 m
Ngq = 2,656 kN
Ngj = 468,963 kN
Mgy = 5,572 kN.m
Mgy = 21,557 kN.m

Minimum load amplifier of the design loads without taking into account of lateral or lateral-torsional buckling:
O'U“,k = 3,524 > 1

Minimum load amplifier of the design loads, taking into account of lateral or lateral-torsional buckling:

terop = 1,603 > 1

Criterion: Top = 0,758 < 1 =>Satisfied
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V.5 - Rafter 2

- Section resistance 1o axial force (Comb. ULS091) :

Axial force (x = 245,2 cm) : Ngq = 6,937 kN

Criterion : I'ny = 0,015 < 1 =>Satisfied
~ Section resistance to shear force (Comb. ULS09T) :

Shear|force (x = 245,2 cm) : Vg = 3,318 kN

Criterion : Iy = 0,026 < 1 =>Satisfied
- Section resistance o bending moment (Comb. ULE05E) ;

Bending moment (x = 245,2 cm) :

Mgy = -6,286 kN.m

Criterion : I'y = 0,292 < 1 =>8atisfied

- Section re

Assoc

Criteri

sistance to M-N imteraction (Comb. ULS055) :

iated internal forces (x = 245,2 cm): Ngg = 3,588 kN
MEd = '6,286 kN.m

on : Iy = 0,292 < 1 =>8atisfied

- Section resistance to M-V interaction (Comb. ULS055} ©

Associated internal forces (x = 245,2 cm):

Vigq = 2,573 kN
Mgg = -6,286 kN.m

Criterion : Iy = 0,292 < 1 =>8atisfied
- Section registance to M-N-Vinteraction (Comb. LILS05S) :
Assoc'iated internal forces (x = 245,2 cm) : Ngg = 3,688 kN
Vg =2,573 kN
Mgq = -6,286 kN.m
Criterion : Tuny =Tun = 0,292 < 1 =>8atisfied
- Web resistance - Shear buckling

- Web resis

No ve

n=1,200

ance - M-N-V interaction

rification required

- Resistance to flexural buckiing about the strong axis {Comb. ULS091) ;

Axial 1

hyfty, =21,227 < 72/ = 48,817 => No verification required

orce :

Neg max = 7.522 kN
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Criterion: Tpy = 0,067 < 1 =>Satisfied

« Resistance io flexural buckling about the weak axis

The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and lat

- Resistance fo lateral torsional buckling

The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and Iat|

eral-torsional buckling

eral-torsional buckling

- Resistance fo M-N interaction

|
The general method (6.3.4 - EN 1993-1-1) is used to check the resistance to lateral and Iat|

- Overalf resistance to out-ofplane buckling (Comb. ULS148) :

Position of the most critical section: x=2,452 m
Nggq = 2,679 kN ‘
Ngk = 468,963 kN
Mgy = 5,506 kKN.m
Mgy = 21,557 kN.m

eral-forsional buckling

Minimum load amplifier of the design loads without taking into account of lateral or lateral-torsional buckling:

a’ult,k = 3,560 > 1

Minimum load amplifier of the design loads, taking into account of lateral or lateral-torsional
Ogrop = 1,610 > 1
Criterion: Top = 0,752 < 1 =>Satisfied

buckling:

04/09/2017 Software use conditions apply
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VI - SLS VERIFIC

ATION RESULTS OF THE PORTAL FRAME E

Vi1 « Notations

u:
w:
Wy

V1.2 - Horizontal deflection at the top of columns

Horizontal displacement
Vertical displacement under G+Q
Vertical displacement under Q only

Table 19 : Horizontal deflection at the top of columns.

Combination Element u Hin juj<=H/150
mm
SLS001 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS002 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS003 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS004 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS005 Column 1 0.0 - Yes
Column 2 0,0 - Yes
SLS006 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS007 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS008 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS009 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS010 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS011 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS012 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS013 Column 1 0,0 - Yes
Column 2 0,0 - Yes
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Table 19 (Next) : Horizontal deflection at the top of columns.
—
Combination Element u Hin Juj<=H/150
mm
SLS014 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS015 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SL.S016 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS017 Column 1 8,6 H/291 Yes
Column 2 8,0 H/311 Yes
SLS018 Column 1 8,6 H/291 Yes
Column 2 8,0 H/311 Yes
SLS019 Column 1 8,6 H/291 Yes
Column 2 8,0 H/311 Yes
SLS020 Column 1 8,6 H/291 Yes
Column 2 8,0 H/311 Yes
SLS021 Column 1 4,0 H/623 Yes
Column 2 3,7 H/667 Yes
SLS022 Column 1 4,0 H/623 Yes
Column 2 3,7 H/667 Yes
SLS023 Column 1 4,0 H/623 Yes
Column 2 3,7 H/667 Yes
SLS024 Column 1 4,0 H/623 Yes
Column 2 3,7 H/667 Yes
SLS025 Column 1 16,6 H/151 Yes
Column 2 16,3 H/154 Yes
SLS026 Column 1 16,6 H/151 Yes
Column 2 16,3 H/154 Yes
SLS027 Column 1 16,6 H/151 Yes
Column 2 16,3 H/154 Yes
SLS028 Column 1 16,6 H/151 Yes
Column 2 16,3 H/154 Yes
SLS029 Column 1 12,0 H/208 Yes
Column 2 12,0 H/209 Yes
SLS030 Column 1 12,0 H/208 Yes
Column 2 12,0 H/209 Yes
SLS031 Column 1 12,0 H/208 Yes
Column 2 12,0 H/209 Yes
Software use conditions apply
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Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin juj<=H/150
l mm
SLS032 Column 1 12,0 H/208 Yes
Column 2 12,0 H/209 Yes
SLS033 Column 1 8,5 H/293 Yes
Column 2 8,0 H/314 Yes
SLS034 Column 1 8,5 H/293 Yes
Column 2 8,0 H/314 Yes
SLS035 Column 1 8,5 H/293 Yes
Column 2 8,0 H/314 Yes
SLS036 Column 1 8,5 H/293 Yes
Column 2 8,0 H/314 Yes
SLS037 Column 1 3,9 H/635 Yes
Column 2 37 H/682 Yes
SLS038 Column 1 3,9 H/635 Yes
Column 2 3,7 H/682 Yes
SLS039 Column 1 3.9 H/835 Yes
Column 2 3,7 H/682 Yes
SLS040 Column 1 3,9 H/635 Yes
Column 2 3.7 H/682 Yes
SLS041 Column 1 16,5 H/151 Yes
Column 2 16,2 H/154 Yes
SLS042 Column 1 16,5 H/151 Yes
Column 2 16,2 H/154 Yes
SLS043 Column 1 16,5 H/151 Yes
Column 2 16,2 H/154 Yes
SLS044 Column 1 16,5 H/151 Yes
Column 2 16,2 H/154 Yes
SLS045 Column 1 11,9 H/209 Yes
Column 2 11,9 H/210 Yes
SLS046 Column 1 11,9 H/209 Yes
Column 2 11,9 H/210 Yes
SLS047 Column 1 11,9 H/209 Yes
Column 2 11,9 H/210 Yes
SLS048 Column 1 11,9 H/209 Yes
Column 2 11,9 H/210 Yes
SLS049 Column 1 -8,0 H/311 Yes
Column 2 -8,6 H/291 Yes
04/09/2017 Software use conditions apply
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Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin juj<=H/150
mm
SLS050 Column 1 -8,0 H/311 Yes
Column 2 -8,6 H/291 Yes
SLS051 Column 1 -8,0 H/311 Yes
Column 2 -8,6 H/291 Yes
SLS052 Column 1 -8,0 H/311 Yes
Column 2 -8,6 H/291 Yes
SLS053 Column 1 -3,8 H/659 Yes
Column 2 4.1 H/614 Yes
SLS054 Column 1 -3,8 H/659 Yes
Column 2 -4.1 H/614 Yes
SLS055 Column 1 -3,8 H/659 Yes
Column 2 -4.1 H/614 Yes
SLS056 Column 1 -3,8 H/659 Yes
Column 2 4.1 H/614 Yes
SLS057 Column 1 -16,1 H/155 Yes
Column 2 -16,4 H/153 Yes
SLS058 Column 1 -16,1 H/155 Yes
Column 2 -16.4 H/153 Yes
SLS059 Column 1 -16,1 H/155 Yes
Column 2 -16,4 H/153 Yes
SLS060 Column 1 -16,1 H/155 Yes
Column 2 -16,4 H/153 Yes
SLS061 Column 1 -11,9 H/211 Yes
Column 2 -11,9 H/211 Yes
SLS062 Column 1 -11,9 H/211 Yes
Column 2 -11,9 H/211 Yes
SLS063 Column 1 -11,9 H/211 Yes
Column 2 -11,9 H/211 Yes
SLS064 Column 1 -11,9 H/211 Yes
Column 2 -11,9 H/211 Yes
SLS065 Column 1 -8,1 H/308 Yes
Column 2 -8,7 H/289 Yes
SLS066 Column 1 -8,1 H/308 Yes
Column 2 -8,7 H/289 Yes
SLS067 Column 1 -8,1 H/308 Yes
Column 2 -8,7 H/289 Yes
04/09/2017 Software use conditions apply 40/53




ArcelorMittal
PORTAL* ¢123
Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin juj<=H/150
mm
SLS068 Column 1 -8,1 H/308 Yes
Column 2 -8,7 H/289 Yes
SL.S069 Column 1 -3,9 H/646 Yes
Column 2 -4,2 H/602 Yes
SLS070 Column 1 -3,9 H/646 Yes
Column 2 -4,2 H/602 Yes
SLS071 Column 1 -3,9 H/646 Yes
Column 2 -4.2 H/602 Yes
SLS072 Column 1 -3,9 H/646 Yes
Column 2 -4,2 H/602 Yes
SLS073 Column 1 -16,2 H/155 Yes
Column 2 -16,4 H/152 Yes
SLS074 Column 1 -16,2 H/155 Yes
Column 2 -16,4 H/152 Yes
SLS075 Column 1 -16,2 H/155 Yes
Column 2 -16,4 H/152 Yes
SLS076 Column 1 -16,2 H/155 Yes
Column 2 -16,4 H/152 Yes
SLS077 Column 1 -11,9 H/210 Yes
Column 2 -11,9 H/209 Yes
SLS078 Column 1 -11,9 H/210 Yes
Column 2 -11,9 H/209 Yes
SLS079 Column 1 -11,9 H/210 Yes
Column 2 -11,9 H/209 Yes
SLS080 Column 1 -11,9 H/210 Yes
Column 2 -11,9 H/209 Yes
SLS081 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS082 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS083 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS084 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS085 Column 1 0,0 - Yes
Column 2 0,0 - Yes
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Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin juj<=H/150
mm i
SLS086 Column 1 52 H/485 Yes
Column 2 4.8 H/518 Yes
SLS087 Column 1 2.4 H/1038 Yes
Column 2 2,2 HM1111 Yes
SLS088 Column 1 10,0 H/251 Yes
Column 2 9.8 H/256 Yes
SLS089 Column 1 7.2 H/347 Yes
Column 2 7.2 H/348 Yes
SLS090 Column 1 51 H/489 Yes
Column 2 4.8 H/523 Yes
SLS091 Column 1 2.4 H/1058 Yes
Column 2 2.2 H/1136 Yes
SLS092 Column 1 9,9 H/252 Yes
Column 2 9.7 H/257 Yes
SLS093 Column 1 7.2 H/349 Yes
Column 2 7.1 H/350 Yes
SLS094 Column 1 -4.8 H/519 Yes
Column 2 -5,1 H/486 Yes
SLS095 Column 1 -2,3 H/1098 Yes
Column 2 24 H/1023 Yes
SLS096 Column 1 9,7 H/259 Yes
Column 2 -9.8 H/255 Yes
SLS097 Column 1 -7.1 H/351 Yes
Column 2 -7,1 H/352 Yes
SLS098 Column 1 -4.9 H/514 Yes
Column 2 -5,2 H/481 Yes
SLS099 Column 1 -2,3 HM077 Yes
Column 2 -2,5 H/1003 Yes
SLS100 Column 1 -9,7 H/258 Yes
Column 2 -9,9 H/253 Yes
SLS101 Column 1 7.2 H/349 Yes
Column 2 7.2 H/349 Yes
SLS102 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS103 Column 1 0,0 - Yes
Column 2 0,0 - Yes
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Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin juj<=HI150
| mm
SLS104 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS105 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS106 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS107 Column 1 52 H/485 Yes
Column 2 48 H/518 Yes
SLS108 Column 1 24 H/1038 Yes
Column 2 2,2 H/1111 Yes
SLS109 Column 1 10,0 H/251 Yes
Column 2 9,8 H/256 Yes
SLS110 Column 1 7.2 H/347 Yes
Column 2 7,2 H/348 Yes
SLS111 Column 1 5,1 H/489 Yes
Column 2 4.8 H/523 Yes
SLS112 Column 1 2.4 H/1058 Yes
Column 2 2,2 H/1136 Yes
SLS113 Column 1 9,9 H/252 Yes
Column 2 9,7 H/257 Yes
SLS114 Column 1 7,2 H/349 Yes
Column 2 7.1 H/350 Yes
SLS115 Column 1 -4.8 H/519 Yes
Column 2 -5,1 H/486 Yes
SLS116 Column 1 -2,3 H/1098 Yes
Column 2 -2,4 H/1023 Yes
SLS117 Column 1 -9,7 H/259 Yes
Column 2 -9,8 H/255 Yes
SLS118 Column 1 -7,1 H/351 Yes
Column 2 -7.1 H/352 Yes
SLS119 Column 1 -4.9 H/514 Yes
Column 2 -5,2 H/481 Yes
SLS120 Column 1 -2,3 H/1077 Yes
Column 2 -2,5 H/1003 Yes
SLSs121 Column 1 -9,7 H/258 Yes
Column 2 -9,9 H/253 Yes
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Table 19 (Next) : Horizontal deflection at the top of columns.
Combination Element u Hin |uj<=H/150
l mm
SLS122 Column 1 -7,2 H/349 Yes
Column 2 72 H/349 Yes
SLS123 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS124 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS125 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS126 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS127 Column 1 0,0 - Yes
Column 2 0,0 - Yes
SLS128 Column 1 52 H/485 Yes
Column 2 4,8 H/518 Yes
SLS129 Column 1 24 H/1038 Yes
Column 2 2,2 H/M1111 Yes
SLS130 Column 1 10,0 H/251 Yes
Column 2 9,8 H/256 Yes
SLS131 Column 1 7.2 H/347 Yes
Column 2 7,2 H/348 Yes
SLS132 Column 1 51 H/489 Yes
Column 2 4.8 H/523 Yes
SLS133 Column 1 2,4 H/1058 Yes
Column 2 2,2 H/1136 Yes
SLS134 Column 1 9,9 H/252 Yes
Column 2 9,7 H/257 Yes
SLS135 Column 1 7.2 H/349 Yes
Column 2 7.1 H/350 Yes
SLS136 Column 1 -4.8 H/519 Yes
Column 2 -5,1 H/486 Yes
SLS137 Column 1 -2,3 H/1098 Yes
Column 2 -2,4 H/1023 Yes
SLS138 Column 1 9,7 H/259 Yes
Column 2 9,8 H/255 Yes
SLS139 Column 1 -7,1 H/351 Yes
Column 2 -7,1 H/352 Yes
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Table 19 (Next) : Horizontal deflection at the fop of columns.
-
Combination Element u Hin juj<=H/150
mm
SLS140 Column 1 -4.9 H/514 Yes
Column 2 -5,2 H/481 Yes
SLS141 Column 1 -2,3 H/1077 Yes
Column 2 -2,5 H/1003 Yes
SL.S142 Column 1 -9,7 H/258 Yes
Column 2 -9,9 H/253 Yes
SLS143 Column 1 -7,2 H/349 Yes
Column 2 -7.2 H/349 Yes
V1.3 - Verfical displacement at the apex
Table 20 : Vertical displacement at the apex.
Combination Span w Li/n jwj<=L,/200 w3 Li/n |w,|<=L;/300
L mm mm
SLS001 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS002 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS003 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS004 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS005 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS006 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS007 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS008 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS009 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS010 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS011 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS012 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS013 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS014 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS015 1 -1,2 L/5195 Yes 0,0 - Yes
SL3016 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS017 1 -1,2 L,/5195 Yes 0,0 - Yes
SL.S018 1 -1,2 L/5195 Yes 0,0 - Yes
SLS019 1 -1,2 L1/56195 Yes 0,0 - Yes
SLS020 1 -1,2 L,/5195 Yes 0,0 - Yes
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Table 20 (Next) : Vertical displacement at the apex.
Combination Span w Li/n jw|<=L,;/200 Ws Lin |wsf<=L/300
mm mm
SLS021 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS022 1 -1,2 L,/6195 Yes 0,0 - Yes
SL.S023 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS024 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS025 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS026 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS027 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS028 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS029 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS030 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS031 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS032 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS033 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS034 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS035 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS036 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS037 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS038 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS039 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS040 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS041 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS042 1 -1,2 L1/5195 Yes 0,0 - Yes
SLS043 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS044 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS045 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS046 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS047 1 -1,2 L4/5195 Yes 0,0 - Yes
SLS048 1 -1,2 L,/56195 Yes 0,0 - Yes
SLS049 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS050 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS051 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS052 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS053 1 -1,2 L1/5195 Yes 0,0 - Yes
SLS054 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS055 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS056 1 -1,2 L,/5195 Yes 0,0 - Yes
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Table 20 (Next) : Vertical displacement at the apex.

Combination Span w Lin {wj<=L,/200 W, Lin |ws]<=L/300
| mm [ mm
SLS057 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS058 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS059 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS060 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS061 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS062 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS063 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS064 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS065 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS066 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS067 1 -1,2 L/5195 Yes 0,0 - Yes
SLS068 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS069 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS070 1 -1,2 L4/5195 Yes 0,0 - Yes
SLS071 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS072 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS073 1 -1,2 L/5195 Yes 0,0 - Yes
SLS074 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS075 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS076 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS077 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS078 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS079 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS080 1 -1,2 L/5195 Yes 0,0 - Yes
SLS081 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS082 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS083 1 -1,2 L,/5195 Yes 0,0 - Yes
SL.S084 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS085 1 -1,2 L,/5195 Yes 0,0 - Yes
SL.S086 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS087 1 -1,2 L{/5195 Yes 0,0 - Yes
SL.S088 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS089 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS080 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS091 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS092 1 -1,2 L/56195 Yes 0,0 - Yes
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Table 20 (Next) : Vertical displacement at the apex.
Emme [
Combination Span w Liin |wj<=L,/200 W Lin |w]<=1,/300
mm mm
SLS093 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS094 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS095 1 -1,2 L,/6195 Yes 0,0 - Yes
SLS096 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS097 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS098 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS099 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS100 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS101 1 -1,2 L,/56195 Yes 0,0 - Yes
SLS102 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS103 1 -1,2 L/5195 Yes 0,0 - Yes
SLS104 1 -1.2 L,/5195 Yes 0,0 - Yes
SLS105 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS106 1 -1,2 L/5185 Yes 0,0 - Yes
SLS107 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS108 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS109 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS110 1 -1,2 L,/6195 Yes 0,0 - Yes
SLS111 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS112 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS113 1 -1,2 L,/5195 Yes 0,0 & Yes
SLS114 1 -1,2 L/5195 Yes 0,0 - Yes
SLS115 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS116 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS117 1 -1,2 L,/5185 Yes 0,0 - Yes
SLS118 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS119 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS120 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS121 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS122 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS123 1 -1,2 L,/5185 Yes 0,0 - Yes
SLS124 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS125 1 -1,2 L,/5185 Yes 0,0 - Yes
SLS126 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS127 1 -1,2 L,/5195 Yes 0,0 - Yes
SLS128 1 -1,2 L4/5195 Yes 0,0 - Yes
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Table 20 (Next) : Vertical displacement at the apex.

— T
Combination Span w Li/n jwi<=L,/200 Wy Li/n jws[<=L,/300
| mm mm |

SLS129 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS130 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS131 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS132 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS133 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS134 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS135 1 -1,2 L,/56195 Yes 0,0 - Yes

SLS136 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS137 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS138 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS139 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS140 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS141 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS142 1 -1,2 L,/5195 Yes 0,0 - Yes

SLS143 1 -1,2 L,/56195 Yes 0,0 - Yes
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Vil - VERIFICATIONS SYNTHESIS OF THE PORTAL FRAME E

Vil 1 - ULS verification results of the portal frame E

- Resistance of sections

Table 21 : Resistance of sections - Web resistance.

Physical bar I'n Iy I'm Imn I'mv Tunv Tvp Tmnve
B
Column 1 0,010 0,018 0,122 0,122 0,122 0,122 - -
(ULS comb.) (155) (115) (147) (147) (147) (147)
Column 2 0,010 0,018 0,122 0,122 0,122 0,122 - -
(ULS comb.) (091) (051) (083) (083) (083) (083)
Rafter 1 0,015 0,026 0,289 0,289 0,289 0,289 - -
(ULS comb.) (155) (155) 117) 117) “117) (117)
Rafter 2 0,015 0,026 0,292 0,292 0,292 0,292 - -
(ULS comb.) 091) (091) (055) (055) (055) (055)
Note :
(-) No verification required
- Resistance of elements
Table 22 : Resistance of elements.
|
Physical bar Thy Tbz Iir Tomnt Tom Top
Column 1 0,010 0,024 - 0,133 0,08 -
(ULS comb.) (155) (155) 147) (147
Column 2 0,010 0,024 - 0,132 0,086 -
(ULS comb.) (091) (091) (083) (083
Rafter 1 0,067 - - - - 0,758
(ULS comb.) (155) (087)
Rafter 2 0,067 - - - - 0,752
(ULS comb.) (091) (149)
Note ;
(-) No verification required
VII.2 - SLS verification resuits of the porial frame E
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- Horizontal geflection at the top of columns

Column1:

Column 2:

- Vertical displacement al the apex

Span1:

Span 1 :

Urayl = 16,6 mm = H/151 (Combination SLS025)
Unael < H/150 =>Satisfied

[Upaxl = [-16,4] mm = H/152 (Combination SLS073)
fUpaxl < H50 =>Satisfied

Wpaxl = [-1.2] mm = L; /6195 (Combination SLS001)
Wipaxl < L/I200 =>Satisfied

W3 max = 0 mm
[W3 max| < L/300 =>Satisfied

04/09/2017 Software use conditions apply
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WARNING !

This software facilitates the preliminary engineering studies with respect to steel constructions. Based on calculation methods
complying with the principles of the applied standards, this software enables fo make a certain number of verifications in view of
evaluating a solution for a pre-design. It does not enable to analyse all situations and to make in an exhaustive way all relevant
study of execution which requires in every case the advice of an external Engineering Office.

calculations needed for a

Given the complexity of the calculation methods, this software is only intended for professional users active in the sector of steel
constructions (who are fully aware of the possibilities, limits and its adequacy thereof for specific practical cases). The users shall

use the software under his own responsibility and at his own risks.

This software may be used free of charge. No right is granted to the user of the software, the property and intellectual rights of which
continue to belong exclusively to ArcelorMittal Commercial Sections S.A. (or, depending on the case, to the company of the

s owner of these rights.) No warranty is granted to the user. ArcelorMittal Commercial Sections S.A. and/or
the ArcelorMittal Group cannot be held liable for any loss or damage directly and/or indirectly sustained as

software. The user undertakes to hold ArcelorMittal Commercial Sections S.A. free and harmless from any

rect and/or consequential damages, in particular those resulting from an incorrect or inappropriate use or a

ate or inappropriate purpose of the software.

ArcelorMittal Group who
any other subsidiaries of
a result of the use of the
claim and any direct, indi
use made for an inadequ

All the preliminary design
based on the information
not commit our company

notes done by ARCELORMITTAL and/or by any other subsidiaries of the ARCELORMITTAL group are
received from the Customer. These preliminary design notes are given for guidance only. As such, they do
and/or any other subsidiary of the ARCELORMITTAL group to the achievement of a result expected by the
Customer and/or any third person. These preliminary design notes cannot replace all the design notes which shall be done by an
external engineering office chosen by the Customer. ARCELORMITTAL and/or any other subsidiary of the ARCELORMITTAL group
cannot be held liable for any loss or damage, directly or indirectly sustained as a result of the use of the preliminary design notes
done by ARCELORMITTAL andr by any other subsidiaries of the ARCELORMITTAL group, whatever the origin of the damage.
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