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Content

» In this tutorial, AISC 360-10 & Eurocode3 Member Check are reviewed in details.
» A beam model structure has been used as a start FEM model.
» Beam member finder was used to recognize beam member dimensions.

» Report was automatically generated in SDC Verifier Report Tool to represent beam

checks results according AISC 360-10 and Eurocode3 standards.
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Predefined Project

(1)
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UI ﬁ
’“I
8

ndwldual Loads (6)

. &g 1. Gravity -9.81.Legs.Fixed
-4 2 Force Down.Legs.Fixed
-4 3 Force Top.Legs.Fixed
-4 4 Middle Legs.Fixed
i +2 5..Wind X Legs.Fixed
----- 3 6. Wind Y.Legs Fixed

-+ Load Sets (4)

- #f 1.Load Set 1
-4 2 Load Set 2
~.of¢ 3.Load Set 3
~#f¢ 4 Load Set 4

-4 Load Groups (1)

i 1 Load Group 1

-F[G Fatigue Groups (0)

- Tables (0)
‘4 Plots (0)
w-N Tools

[ Standards (0)
- § Optimizations (0)
[l Reports (0)

This tutorial uses project with predefined boundary
condition, load combinations and load group.

The model contains only beam elements of the
following types: I-Beam, Circular and Rectangular Tubes
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Analyze Job

®

Execute P Analyze from Jobl
context menu

-l Jobs (1)
& i
R 4= Add
-+ | 4=  Add Job Of Jobs
| ;‘E Copy
------ BR 1=l Rename
) | X Remove
@ N Tools
- St b Analyze
?& Post Select Loads to be Analyzed...
~ § Optimi
...... m Report Clear Results
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Joints

Joint — location where different beam members connect. They are used to recognize beam member
length by Beam Member Finder Tool.

There are 6 types of Joints:

1D Joint — 2 beam members that lie on the curve but with different properties;
2D Joint — beam members connected in one plane;

3D Joint — beam members connected in space;

Free Joint — node which belongs only to one element (free);

Beam-Plate Joint — beam member connected to plates (perpendicularly);
User Defined;

Beam-Plate
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Joint Recognition

Execute Edit from Joint Finder context
menu

Press Find.

@ Views (1)

Colored Plot

Plot Types

Plot Entity Ids

Plot Types and Entity Ids
Export

e e |

Joint Finder

E. |
Change Type for selected Joints
Type Mone
Plot all joints
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Show 2D joint axes | Relevant

10 Free [ a |

2l Plate 2|

[ 2Dy [ Plate 2Dy " Doy |

2Dz Plate 2Dz

2D Und. Plate 2D Und. | More |

M 3o [ Plate 3D

User Beam-Flate

[ Show only joint elements [ Plot J
Setiings 2.

- | x
id Type Property
@ Node D=3 a0 &
# Node ID =4 a0 =]
Node ID =5 30 |;|
# Node ID =6 30 il
® Node D=7 a0
# Node ID =22 a
Node ID =23 I
& Node ID =24 a0
® Node ID = 68
# Node ID=117 kls)
Node ID = 136 k)
@ Node ID =155 a0
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® Node ID = 201 kls)
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® Node ID = 237 20y |E;
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Joints Plot

Select All Joints (Ctrl+A).

Press_e‘ |

Press il PlotJoint Type Labels

Press OK

OOG

A Tl T
-

CHE  WH 2P
HAR HH WH Z7HH

7

Plot Joints of specific type:

Plot all joints
Show Labels None

Show 2D joint axes Relevant

M 1D [ Free

] 2oy [~ Plate 2Dy

[ 2Dz ] Piate 2Dz

(4 2D Und. [~ Piate 2D Und.
 3p [ Piate 3D

[ User (4] Beam-Plate

(4 Show only joint elements

Joint Finder — O *
. |
Change Type for selected Joints
Type | None vl st Id Type Property ~
== # Nede D=3 3D [
Plat &ll joints # Neode ID =4 3D S
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2 fas ity oy | | NodelD=24 3D
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i Node ID = 155 ED)
i izl i Node 1D = 165 30
[] Show only joint elements Plat & Nede ID = 201 3D
i Node ID = 202 D
= Node ID = 231
i Node ID = 237 2Dy @
i Node ID = 243 Dy
i Node ID = 251 2Dy
® Node ID = 258
g 2.
Settngs | | Fnd | 4. | fancel
3. [# Plotloint Type Labels |

& Plot Joint Type in colors ‘|

v Modify Joint Type:

20 only Change Type for selected Joints _
None Type None v Set
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Beam Member Finder. Members Length

Beam Member Finder recognizes beam members and (buckling) lengths for different directions (Y, Z and Torsional).

2DY _
Joint oy

Length Y — 4 Beam Members with L=2.5 Length Z — 2 Beam Members withL =5
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Recognize Length Y

_ SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Femap\AISC360 and Euro
Execute Recognition — Beam

Member Finder

Job  Tool
Joint Finder >
Beam Member Finder 1.

Beam Section Finder

File Settings View Model Stan
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@ Views (1)
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| |13 Beam Member 13 (1) [13 |3535 251[2Dy]
ength Set
m [ ] = ‘ CRED Beam Member 14 (1) F3 |70m 265(20u] 23(30] 13612Dy]
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- - |6 Beam Member 16 (Y) |23 707 1 A 1090[202)
Con Type A VIS¢ | @ 17 [BeamMember17(M % i | | | 1105(30)
Qnu,as @ |18 Beam Member 18 (Y) 2 10 11141202] 165(3D] 2232(2z] &
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Beam Member Finder Explanation

Be
b x4
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members — | 1 Beam Member 16 (1) ) 707 1 A 1030[202) members with
yoe & ~ @ |17 Beam Member 17 (Y) % 10 1105(30]
A=015 A |18 Beam Member 18 (Y) 132 10 1114202 165(30] 223212021 B labels (ID’ Length’
osiclies 2 |19 Beam Member 19 (¥) % [0 381[20y] 1106[30] 932[2Dy] 1 F
. . sed in AP| 2A, AISCE9, 15019902 actor or Cm Type).
Cm Type is used in and Norsok NOO4 standards 20 | Beam Member 20(Y) 2 707 1 A 1114[2Du] B ypP )
© |21 | Beam Member21(v) |25 (12143 1114[2Dy] 1105(3D) 2208[2Dy]
API 2A, 1SO 19902 2 [BeamMerbor 2200 5 s i D o
B Beam Member 23 (¥) 5 5 1 A
and Norsok NOO4 2 Beam Member 24 (1) 5 15 1 A )
sta nda rdS [5 Besuty Meimbier 25 (1) 9 115 1 A v E M Plot selected members
26 Beam Memhec 26 (Y] A 1803 1 A
¥ Plot Members ID labels
Seftings. E] OK Cancel | g Plot Full Members ID labels
1B Plot Length labels
. . . . L. L. . i Plot Cm Type labels
Beam Member - straight line. If it contains joints it is split on sub members I Plot Length Factor labels
3. Plot Joints for Selected Members
A Plot Members Y and Z axes

11

= 48 Beam Member 48 (Y) 36
| |48.1  |Beam Member 48.1(Y) 19
482 | Beam Member 48.2 (Y) 19

483  |Beam Member 48.3 (Y) 19

484 Beam Member 48.4 (Y) 9

FYESEIES

1111[3D] 520[2Dy] 68{2Dy]
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Beam Member Finder Plots

Beam Member Finder - o x
+ =[4]
Select All Beam Members (Ctr|+A) Length Y LengthZ  Length Tomsional  Edt Member én al drections) Fiter _ Import
m’:ﬂ = D Tee Bererts  lenghfn] B2 CnType  Modfied  Jont-NodelD iont Type] il
Bearn Member 31 (Y) A =)
P dE | PlotLength label = e [0 % [Bean Henber 200 , [E102031
ress Q‘ an xecute ot Length labels & ¢ & Piate 207 Beam Member 33 (1) 5 64012Dy] X
. Oz [ Plate 20Z | 3 Beam Member 34 (Y) | 3 | | 10871202) )
to display members Length. ODws O [foo e 3501 A st 103
=k £ Plate 30 [ ::: Member = E I I 1035(202]
- [ Beam-Fiate (I8 | Beam Member 38 () | 9 [A | 10981202)
Press a‘ and Execute ® PlotMembers D labels [ Set KsD.01 for members fxed by pistes | D) Beam Member 39 (1)
Beam Member 40 (Y) 7
. L Seocind Hemere Beam Member 41 (1) T10112Dy] 11160301 22
to display beam members IDs. S I et i _ g0
g [ ] = 3 Beam Member 43 (1) : | [ ::233{35211201[1u12 1[202]
Length Factor Set n | | Beam Member 45 (1) [ 0 | [ 1110{30]
Beam Member 46 (Y) | 875{202]
G Type A e [ 7| Beam Member 47(Y) A |886(202)
A=085 Beam Member 48.(V) ] T111[30] 520(2Dy] 681201 =
B = Calculat B
used in API 22, AISCE. 15019902 I R AR
and Norsck NOO standards Beam Member 48.2 (Y) e
Beam Member 483 (1)
Beam Member 424 (1) | 2
| Beam Member 45 (1) 4 1115[20u] 1110[30] 2221[20u] »
Beam Member 50 (Y) | A | 111520u)
Beam Member 51 (1) 0 1115(202] 202{3D] 2233(207] =
3.
Settings Fiod oK Cancel Ey M

Plot Length labels

& Plot Cm Type labels

48 Plot Length Factor labels

& PlotJoints for Selected Members
A PlotMembers ¥ and Z axes

Also it is possible to
display beam members
IDs by pressing | gy

12 www.sdcverifier.com



ANSI/AISC LRDF 360-10

STEEL | Spedhenton

CONSTRUCTION ANSI/AISC 360-10 - an American national standard for Structural Steel Buildings

"Specification for Structural Steel Buildings“, released

on June 22, 2010. Checks are performed according to March 0, 2005
the provisions for load and resistance factor design
(LRFD) and allowable Strength design (ASD) Supersedes the Load and Resistance Factor Dexign Specification for Structural Steet

. . Buildings dated December 27. 1999, the Specification for Structural Steel Buldings—
M ! N U i L Th e Sta n da rd m p I eme nts C h eCks fO r d es |gn Of Allowable Stress Design and Plastic Design dated June 1, 1989, including Supplement

No. 1, the Specification for Allowable Siress Design of Single-Angle Members

members for tensio n, compression, bendi ng,s hear dated June 1, 1989, the Load and Resistance Factor Design Specification for Single-

. Angle Members dated November 10, 2000, and the Load and Resistance Facior
and combined. Desgn Speciicaionforthe Designf Ste! Hillow Sractural Sections
dated November 10, 2000, and all previous versions of these specifications.

Approved by the AISC Committee on Specifications and issued by the
AISC Board of Directors

AMERICAN INSTITUTE
OF

STEEL CONSTRUCTION
INC.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.
One East Wacker Drive, Suite 700
Chicago, linois 60601-1802
THIRTEENTH EDITION
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ASD vs LRFD

It is possible to check a design according to load
and resistance factor design (LRFD) or allowable
strength design (ASD). The difference between
2 designs is in load combinations and resistance
factors:

Design for Strength Using Load and Resistance
Factor Design (LRFD)

Design will be performed in accordance with
Equation B3-1:

Ru < $Rn (B3-1),

where:

Ru = required strength using LRFD load
combinations;

Rn = nominal strength, specified in Chapters B
through K;

¢ = resistance factor, specified in Chapters B
through K;

$Rn = design strength.

14

Flesstancs Facions

@ LRFD AsSD

Terwsicn (F.1) 09

Tensie Ruptum (F_ir) 075
Compression (F_c) 08

Shear F_v) 03

Bending (F_b) 03

Design for Strength Using Allowable Strength
Design (ASD)

Design will be performed in accordance with
Equation B3-2:

Ra < Rn/Q (B3-2),

where:

Ra = required strength using ASD load
combinations;

Rn = nominal strength, specified in Chapters B
through K;

Q = safety factor, specified in Chapters B
through K;

Rn/Q = allowable strength.

Resistance Factors

LAFD @ ASD
Tension (F_t) 0E
Tensie Fupture F_ir) L
Compression F_c) 0.6
Shear (F_v} 0.6
Banding {F_b) 0&

According to the standard Design Strength is
multiplied by LRFD factor and divided by ASD
factor.

For tensile yielding in the gross section:

Po=F A D2-1)
d,= 0.90 (LRFD) €, = 1.67 (ASD)

In SDC Verifier multiplication is always used ASD
factor is converted to 1 / Sf (ASD). For example:
tensile resistance factor (F_t)=1/1.67 = 0.6.
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AISC 360-10 LRDF

DOOOOO

Execute Standards-Add-AISC-AISC
360-10 Members (14th, 2010).

Resistance Factors: LRFD

Press@ to set Section Build Type

Il

andart
p Add

ABS

3

Rename Multiple

Remove Multiple
Renumber

Clear results

Iy Load from Library

AISC

AP|

ASME VIl (2010)
DIN 15018 (1984)
DNV

DVS 1608 and 1612
EN13001 (2018)
Eurccode3

F.E.M. 1.001 (3rd, 1998)

5 A
DODOD0NDND0HNDonmn

AISC ASD 89 Members (Sth, 1989)

AISC 360-10 Members (14th, 2010) [| 1.
AISC 360-10 Bolts (14th, 2010) |

Execute - Rolled

Press To All

Press Ok

Go to the next slide to Continue

15

AISC 360-10 Members (14th, 2010)

= m}

x

D [ | Tle [AISC 360-10 Members (14h. 2010) |
Alias [Standard 1 |
Description [ Properties Characteristics - O %
Settings
Resistance Factors 2. I «| o Tile |Section Buld Type |
A Section_Buld_Ts
Secton Bukd Type o || * |t !
Desaription | l»]
(O Caleulate Cb (based on moment diagram, Chapter F1)
—" W] ||| oo
Ol ; BuldType 4. |roied v|| opyToSelected || Tomi | | 5.
Stiffener Distance (Chapter G2.1) =l @
= Property Value l;_“_!
Net e e 0232 =
= 21307 Ralled
e Lo Facion(lsle D3.1) = 3. 40020020 Rolled
[] Calculate asymmetric shapes as symmetric E [4.1802 Rolled . . .
5. WMain Vertical 480<30 Folled Section Build Type
638515 Rolled .
[] Use API 24 RP for tubuar shapes o [ Foled Rolled/Build Up
8.1PE 400 Ralled
Second order effects (APPENDIX 8) 9. 220012 Rolled
[J Take into account second-order effects (B1 muitiplier) 11.300x1D Rolled
L L 1220010 Folled
) 13,1808 Ralled
- 14 IPE 300 Rolled
1510810 Rolled
Torsion
[ include Torsion check

6. [k ] oo |
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Lateral-torsional buckling modification factor (Cb)

@ Select — Calculate Cb
@ Press Ok

Nominal Flexural Strength, M,

! C, = 1.0 (Baslc Strength)
0 !

O b
plastic design—-—:—-— Lpd*.—"‘
Mp ! inelastic LTB

L,
elastic LTB

Unbraced Length, L,

SDC Verifier follows conservative approach and uses Cb = 1.0.
Cb is implemented as a characteristic which can be modified.
For the details see Chapter F “Design of members for Flexure”,
F1 General Provisions

16

AISC 360-10 Members (14th, 2010) — (m] X
ID [ | Tile [AISC 360-10 Members (14th. 2010) ]
Alias [Standard1 |
Settings Selection
Resistance Factors LRFD AL ks (E DR R Y
Section Build Type [Defired | [TH| | *17Shaees »| £

I@Calq.llded:basedonmmmdiagm.ctnapterﬂ) I v | | X
O User defined Cb Defined || p@®
Stfener Distance (Chapter G2.1) |
Net Area (Chapter D2.2) =
Shear Lag Factor (Table D3.1) =
[ Caloulste asymmetric shapes as symmetr Bements

[ Use API 2A RP for tubular shapes

Second order effects (APPENDIX 8)
[] Take into account second-order effects (B1 multiplier)

Torsi
[ Include Torsion check

o Preview Not Supported Elements

Materials wth Yieldand Tensie =0 [0 | o5

0.1
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Standard is created

= Standards (1)

Standard contains 16 checks: - =8 1.AISC 360-10 Members (14th, 2010)
1 - Beam member characteristics; =-E3 Input

It is possible to modify Safety Factors in 2-6 - calculation dimensions and factors - Tt Constants (22)

Constants section. for 5 different shapes; - E= Types ()

()5 Characteristic (5)
-&%2 Classffications (0)
...F8 Standard Tables (0)

7-11 — strength for different shapes ;
12 —tension and compression check;

= Standards (1) 13 — additional shear check; -
= 1.AISC 360-10 Members (14h, 2010) 14 - additional bending check; = ".eﬁgm —
2B Input 15 — torsion check; ,, 2"633,. Tzr:e e
S 4l Consta 16 - All Checks together with combined. | 3“Rectangular Tube
= Twes| 4 Edit || [ 4.Bars
[’;‘j"""_;:aa'a.. =] Rer— o ..[7] 5.Section C
- assifi Constants N 2 % ; " 6..Section |
% E Standa Co Id Title {Alias) Value Description 7Alual Stfenglh
@-[#] Checks (16] | alculateCt 1 Set 1 to calculal i[¥] 8“5hear Strength
L 5 1
= i-[v] 9..Bending Strength Bars
1 --[¥] 10..Bending Strength I-beams
; 0 ~[¢] 11..Bending Strength Channels
0o [v] 12..Axal
0.9 i
0o o 13..Shear
i 09 -~[w] 14..Bending
F. 075 - 15..T0r5i0n
1 5-[7] 16.Overal
0.9
1
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Preview Table Results

OOOOG

Select Tables
E-lv] 16.Overal
- 1. =68 I
Execute Table (expand/extreme) in -4 Plots|H®  Table (expand/extreme) “ 2.
context menu st-Processing
Components Table
timizations (0) g P
. . ports (0 Extreme Flow Table
Select Extreme Options - Detailed ©
sis loads: 6 ‘= Remove Multiple ]
analysis loads: 0 2% Renumber
Press Fill Table | loads: 0 )
is: 4 =) Rename Multiple
b 1 Analysis an
Press Ok ¥ Custom Check Table - o x
Ela
D 2 ] e | |5trsne UF Adal UF Bending Major  Uf Bending Minor  Uf Shear m"" Uf Overal
Descttn | v | | \ |
e Value 00 [ 000 00| 00| 000
Check [IS,,Dveml ‘ Element ID 58 1134 15877 1626 | 304 1908
Load Ls2 Ls1 Ls3 LS1| Ls1 Ls2
Load Group [l..Lnadleﬂ ] i) '" = | ‘ ‘
Table Type Bt o el on selecto) | | [vawe 044 100 057 021 101 10
Utilization Factor on element ID = . Sl = = = &= =i o =
64 doesn’t pass the check 1.01 > 1. o ™ = = — w,} m}
3. I@ D"*""“‘““"‘""'*"“""“"’““’“’“"’I Blement 1D %5 o 174 5 64 5
() Short fonly extremes) Load LS4 LS4 Ls1 Ls1| Ls2 Ls2
None
1
None
Aacending
Selection
il ) [@ [ & = s
+Component ‘2. AISC360 selection (81)' ~ &
v X
22
eners &
Set Dcfou Tee | 4, | e || 5. [ ok ||| cocat |
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Utilization Factor Plot

1 Select Plots 3

Execute Criteria Plot in context
menu

19

1.2
1.1

1.
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2

0.1

4 Press Ok

Press| G to preview Plot

-

SDC Verifier uses legend from

2.
5 9
1|ﬁ Criteria Plot _AISt
& Post-Processing Contour Plot
§. Optimizations (0)
(] Reports (0) =l Rename Multiple =
1. — -
.! = Remove Multiple > L
ate [S1]Checl 22 Renumber load Set 4 st

0 to 1.2 for Utilization factor.
Elements in orange and red do
not pass the check

ate [S1] Checkoroenomgorenguroars—row=toad Set 4 fir

Criteria Plot - X
D 2 ] e
Description | v
Options Selection
Check [16.0veral | e ks B R R R 9
Load Group [Tiload Group 1 1 {g + Component "2..AISC360 selection (s’
Parameter Uf Overall v . ’
LG Parameter Absolute M
Point Of interest | Total v Type |AbsMax v
View 1..Defaukt View v } &+ & Hemenia [1856
Labels ii\-lone & Limits EI.\Ione | &

Set Default Tile 3. 4. Cancel
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Eurocode3

20

The European Union
27 EDICT OF GOVERNMENT &%

In order to promote public education and public safety, equal justice for all,
a better informed citizenry, the rule of law, werld trade and world peace,
this legal document is hereby made available on a ial basis, as it
is the right of all humans to know and speak the laws that govern them.

EN 1993-1 (2005) (English): Eurocode 3: Design of steel
structure. Part 1-1: General rules and rules for buildings
[Authoricy: The European Union Per Regulation 305/2011,

qu.
Directive 98/34/EC, Directive 2004/18/EC]

Eurocode 3: Design of steel
structures - Part 1-1: General
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Description of Eurocode3 (EN1993-1-1, 2005)

GmO - resistance of cross-sections
whatever the class is;

Gm1 - resistance of members to instability
assessed by member checks;

Gma2 - resistance of cross-sections in
tension to fracture.

ALT,0 — plateau length of the lateral
torsional buckling curves for rolled
sections;

B - correction factor for the lateral
torsional buckling curves for rolled
sections;

n - is used in the shear area calculations.

Note: All parameters may be taken from
the National Annex

21

Eurocode3 Members (EN 1993-1-1, 2005) — m} X
ID [2 | Tite [Eurocode3 Members (EN1993-1-1, 2005) |
Mos | |
Description ] ‘ v
Factors
Partial Factor Gm0 Fabrication Type l ] If
Partial Factor Gm1 Manufacture Method | | | xE
Partial Factor Gm2 Fllet [ | | XE
Lambda LT.0 Section Net Area | | -
Beta Material Type [ | | M,
e

Comection Factor Kc
(® Calculate according to Table 6.6

(O Set Kc = 1for all members

[] Calculate asymmetric shapes as symmetric

Materials with Yieldand Tensle =0 [0 | &%

Selection [14 Propetties l &

7 Preview Not Supported

Lengths for Torsional-Flexural and Lateral Torsional Buckling

® LT = max(Ly. Lz)
L LT =length in strong axis (Ly or Lz)

(O Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method
@ General Case (6.32.2)

(O Forrolled sections or equivalent welded sections (6.3.2.3)

(O Worst of (6.3.2.2) and (6.3.2.3)

OK Cancel

It is possible to choose the calculation
method for Lateral Torsional Buckling:
General Case (chapter 6.3.2.2), For rolled
sections or equivalent welded sections
(chapter 6.3.2.3) or the worst of two (min
reduction factor is used from 2 methods):

Fabrication Type:
Rolled/Welded;

Manufacture Type: Hot
Finished/Cold Formed

Fillets has to be defined in the
characteristic (they are missing
in the model);

Section Net Area - for fasteners
with holes net area has to be
defined;

Material Type - the buckling
curve (Table 6.2) depends on
the material type.

www.sdcverifier.com



Description of Eurocode3 (EN1993-1-1, 20095)

(Continue)

A correction Factor Kc can be calculated
using the Cm Tool for each member. Also
it is possible to set the Kc equal to 1.

Table 6.6: The Correction Factor:

Moment distribution ke

(T
y=1
(T s
Aly<l
.
|

The following cases are NOT
recognized and are skipped:

@ Calculate according to Table 6.6

(O Set Kc = 1for all members

® LT =max(ly. Lz)
L LT =length in strong axis (Ly or Lz)

(O Use Torsional Length from Beam Member Finder

Eurocode3 Members (EN 1993-1-1, 2005) - [m] X
ID 2 | e [Eurocode3 Members (EN1993-1-1. 2005) |
Alias [ I
Description | |[ v
Factors
Pattial Factor Gmd Fabrication Type | | Tk
Partial Factor Gm1 Manufacture Method | | T
PatialFactor Gm2 ] Pt | |k Member Length for Torsional
=R Secton Net rea | | = and Torsional-Flexural Buckling
Beta 075 Material Type I | M Check (LT) by default is max
Ba among Ly and Lz lengths. For
Comection Factor Ke Lengths for Torsional-Flexural and Lateral Torsional Buckling lateral torsional buckling (L LT) is

length in strong axis.

[ Calculate

ic shapes as sy
Materils with Yieldand Tensie =0 [0 | |s%

Selection |14 Properties ||

P Preview Not Supported

Lateral Torsional Buckling Method
@ General Case (6.3.2.2)

O Forrolled sections or equivalent welded sections
O Worst of (632.2)and (6.32.3)

OK

(6323

Cancel

0.86
e —]

o 0,77
il

e 0.82
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It is possible to use Torsional Length from Beam Member
Finder. In this case it can be modified manually by user.

Beam Member Finder

. II
LengthY Length Z Edit Member n al directions) Fiter  Import
Break Joint Options Length
Torsion (Lb) > ID ‘ Title Elements Length [m] Eactor Cm Type Modified
O 1o O User 2 |1 Beam Member 1(T) 47 13 |
Beam Member 1.1(T)
&4 20v [ Plate 2DY 12 Beam Member12(T) |s 25 E [ _
k4 20z [ Piate 202 1+]13 Beam Member 1.3 (T) [9 |25 I |A |
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Eurocode3. Fabrication Type

OOGOOO
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S 1 Stondard 1L
T QW Add » B ass »
g3 Post-Pro¢ =i Rename Multiple S e
Execute Standards-Add-Eurocode3- "9, Optimizat] =— : g ’
@ ( = Remove Multiple API »
Eurocode3 Members P12 Renumber ASME VIl (2010)
Clear results DIN 15018 (1984)
- ) ) [ Load from Library DNV »
Press.IE]to set Fabrication Type DVS 1608 and 1612
EN13001 (2018)
Eurocode3 »
Execute - Rolled Eurocode3 Members (EN 1993-1-1, 2005) - 0o X
D [2° ] Tt [Eurocode3 Members (EN1993-1-1. 2005) |
Press To All Mas | |
Properties Characteristics - O X | vﬁ
Press Ok ] Thle [Fabrication Type 1| | Fabricat \Tine | I@
Hias [Fabrication Type: | —
Description | [% [Manufacture Method | I E
Go to the next slide to Continue e N - — | 5 | | ITH
Property Value :;_! Section Net Area | I gl
21307 Rolled Material Type | I ,!,i
3.400x200:20 Roled
4 160x3 Rolled
5..Main Vertical 480x30 Rolled
6..38x19 Rolled % 3
S Foled Lengths for Torsional-Flexural and Lateral Torsional Buckling
2.IPE400 Rolled LT =max(ly, Lz)
LB - ©\17- length in strong axis (Ly or Lz)
12,2000 Rolled (O Use Torsional Length from Beam Member Finder
13.180x9 Rolled
14.IPE 300 Rolled 2 Met
15.100x10 Rolled Lateral Torsional Buckhg

5. | ol |

(® General Case (6.32.2)
(O For rolled sections or equivalent welded sections (6.3.2.3)
(O Worst of (6.3.2.2)and (6.3.2.3)

oK |

B Eurocode3 Members (EN 1993-1-1, 2005)

7993-1-8, 2005)
EN 1993-1-9, 2005)
1993-1-8, 2005)
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Eurocode3. Manufacture Method

Pressﬁto set Manufacture
Method

Execute — Hot Finished

Press To All

OlOIO

Press Ok

24

Go to the next slide to Continue

Eurocode3 Members (EN 1933-1-1, 2005) - [m] X
ID [2 | Ttle [Eurocode3 Members (EN1593-1-1, 2005) |
Alias [Standard2 |
Factors
Partial Factor Gm0 Fabrication Type | Defined |
Partial Factor Gm1 Marufacture Method | | E<3|
Patial Factor Gm2 Fllet | | |XE
Lambda LT.0 04 Section Net Area | | |
Properties Characteristics - m] X :I Matesial Type | l MM;
) [2 | THle [Manufacturs Method :l
Alias ‘Holkm |
S =l Lengths for Torsional-Flexural and Lateral Torsional Buckling
Frovesties 3 ® LT =max(ly. Lz)

.
Hollow Manufacturing Methad  Ze IHniFnshed v | ooy ToSelected || o |

Property Value :_j_}

L LT =length in strong axis (Ly or Lz)
(O Use Torsional Length from Beam Member Finder

A o]0 e |

2 1307 Het Finished Lateral Torsional Buckling Method
3.400:20020 Hot Finished (®) General Case (6.3.2.2)
2.760:8 Hot Finished
5. Main Vertical 480x30 Hat Finished E 2 2 =
6 For rolled sections or equivalent welded sections (6.3.2.
638219 Hot Finished 2 O For L s(6323)
740019 Hot Finished |
e e Ancted #| O Wostof (6322)and 6323
5 22012 Hot Finished
11.300:10 ot Finished
12 20010 Hot Finished OK || Cancel
13.180:8 Hot Finished
14.IPE 300 ot Finished
15 10010 Hot Finished
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Eurocode3. Fillet

Eurocode3 Members (EN 1993-1-1, 2005 - ] X
Press If to set Fillet
ID [2 | Title |Eurocode3 Members (EN1993-1-1, 2005) |
. Aias Standard2
Properties Value - 0 [ ]
Description | L]
Factors ‘
p To All Partial Factor Gm0 Fabrication Type | Defined | T
ress To =
Partial Factor Gm1 Manufacture Method |Defined | [
Partial Factor Gm2 125 Fllet [ =
Press Ok Properties Characteristics - O X o 1ol Mees | ] g
- D [3 | Tite [Filet | Material Type | ] .M-
Repeat Steps 1-4 for Section Net Ma [Pt
Area Bt | 2
Proveries 3. Lengths for Torsional-Flexural and Lateral Torsional Buckling
' . Value 2. ] | Aoply To Selected | [ Tu.P:l_-I @ LT =maxly. L .
Go to the next slide to Continue | Popsty Vaie ] LLT =length in strong axis (Ly or L2)
ke i O Use Torsional Length from Beam Member Finder
- g Lateral Torsional Buckling Method
5. Main Vertical 480x30 0 @ General Case (6322}
6.3819 0
; ;‘;":;;D 3 (O Forrolled sections or equivalent welded sections (6.3.2.3)
5.220x12 0
T ﬂ O Worst of (6.32.2)and (6.323)
12.200x10 0
13..180x5 0 |
14.IPE 300 [} OK || Cancel
1510010 0
4. | Cared |
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Eurocode3. Material Type

Press IEto set Material Type

Execute —S5235_5275_5355_5420

Press To All

Press Ok

DOOOE

Press Ok
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Eurocode3 Members (EN 1993-1-1, 2005) = O X
D [2 | Title [Eurocode3 Members (EN1953-1-1. 2005) ]
Aias |Standard2 |
Descrption | |E%
Factors —
Partal Factor Gm0 10 Fabrication Type | Defined | [
Materials Characteristics — O X Manufacture Method IDé'l'led ] ﬁ}
D [1 | Title [Matenial Type | j e IDaned l m
Mias [MateralType | [ ] SectionNetAea [Defined IE I.
= I~] Mateia Type | | ]
Materials D
Material Type 2. |5235_5275_5355_5420 ~| | Apply ToSelected || Tomr |
Hatena Vaise [#] Lengths for Torsional-Flexural and Lateral Torsional Bucking
2. AISI 4130 Steel 5235_§275_5355 5420 @ LT =maxly. L)

4. ome |

L LT =length in strong axis (Ly or Lz)
(O Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method
@ General Case (6.32.2)

(O Forrolled sections or equivalent welded sections (6.3.2.3)

(O Worst of (6.3.2.2) and (6.3.2.3)

N e ==
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Standard is created

27

: 2..Eurocode3 Members (EN1993-1-1, 2005)

#-EJ Input

-L [v] Checks (19)
i . 1..Beam Characteristics

--[@] 2..Rectangular Tube

i@ 3.Circular Tube

...[X] 4.. Shape

--[@] 5.C Shape

--[X] 6.Common Shape

--[@] 7..Aange Classfication
i[¢] 8.Classficaton

i 9..Shear Check

[v] 10..Axial Check

' 11..Bending Check
12..Bending and Axial
13..Buckling Compression
14. Buckling Torsional
15..Lateral torsional buckling
16..Buckling Compression and Bending
1

1

1

7..Forces
8..Cross Section Overall
9..Buckling and Overall

£y

HEEEEEEEEE

[+

Standard contains 19 checks:

1 - Beam Characteristics

2-7 - calculation dimensions and factors
for 5 different shapes;

8 — cross section resistance;

9 —shear strength check;

10 —tension and compression strength
check;

11 — bending strength check;

12 — bending, tension and compression
strength check;

13-15 - buckling strength checks ;

16 — additional buckling compression
and bending check;

17 — forces;

18 - cross section overall strength
check;

19 - buckling and overall strength
check.
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Preview Table Results

DOGOOO

Select Tables

Execute Table (expand/extreme) in

context menu

Select Extreme Options - Detailed

i-[¥] 8.Classflicaton
~[¥] 9..Shear Check
--[v] 10..Axial Check

-[¢] 11..Bending Check
--[¥] 12.Bending and Axial
~-[¥] 13..Buckling Compression
~[7] 14.Buckiing Torsional
15..Lateral torsional buckling
16..Buckling Compression and Bending
} 17..Forces
=[] 18.Cross Section Overal

1.:-B8

“ Plots (IFE Table (expand/extreme) ] 2.
@[] 19--.3”‘““5 €3 Components Table
Press Fill Table Post-Processing
Optimizations (0) B, Extreme Flow Table
Reports (0) ‘= Remove Multiple
- o
Press Ok
o 3 T Bdreme UF Sheart Uf ShearZ Uf BendY Uf BendZ U Comb f Section
Dot | 5] | Vo 000 000 000 000 000 000 000
Options Bement ID 2937 1400 5 1577 134 1614 1508
Check [18. Cross Section Overal | Load Ls4 Ls4 Ls1 Ls3 st Ls1 Ls2
Load Group [1.Load Growp 1 | R | | Mosimum [
v " T o | [vae 038 016 016 050 056 084 050
Bement 1D 955 7 1854 [ 1140 5 6
Jetie ot [RGeeq e E RS Y1 | [toad 154 151 152 154 151 Ls2| 154
L Absolute |
s O Value 038 a1 016 050 056 084 030
. I@Dsaied(mneloc!im-elummlaadf«uadﬁlwpn)) I | et %3 mj i L 1140 o ke
ST 1 | Load Ls4 st 1s2 Ls4 Ls1 152 Ls
None
1
None
Ascending
el (B DR ||
+Component '3, Eurocode3 Shapes (s2) ~
v [%
»2 L
Bemerts
et Default Tl | 4. [ ratee 5. ok | coa |
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Utilization Factor Plot

1 Select Plots 3

Execute Criteria Plot in context

4 Press Ok

menu

29

1.2

1.1

1.

09

0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

Press LU to preview Plot

SDC Verifier uses legend from
0 to 1.2 for Utilization factor.

Elements in orange and red do

not pass the check

1£..DSTIUNIY arniu Axial
13..Buckling Compression
14..Buckling Torsional
15. Lateral torsional buckling
16..Buckling Compression and Bending
17..Forces
18. Cross Section Overall
B Tables (2)
B, 1.0ver Load Groups
2. Al (LG1, Component "3..Eurocode3 St
Rl Plots (1.1
5[] 19..Buckir B3
Post-Processing
Optimizations (0)

HEREREREE

Criteria Plot 2.

Contour Plot

wy Reports (0) =  Rename Multiple
Criteria Plot — X ‘ |

D ] e | prdfir
Description | v
Options Selection
Check [18..Cross Section Overal | A es| BT ) | A
Load Group [1.Load Group 1 Ok [+ Componert ‘3. Eurocode3 Shapes (3|
Parameter I UF Section N l ?

2 2L
LG Parameter Absolute v
Point Of Interest Total v Type AbsMax ~
View 1. Default View vl (4] | Blements 1856
Labels |None | [# Limits [None ] |
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Create Predefined Report

Execute Reports - Add - Designer-
Results.

Press [ to generate report

When report is generated press @

Results report includes an
overview of the displacements
and stresses for all loads and
standards with all predefined
tables and plots

30

B ¥] Recors !

+ Add

—  P=move Multiple
Report Designer

number

Home Insert Results Post Processing Import

% |E.lEl |EE: x nerate Multiple

Save  Save Save Generate Exportto Export
Project Report Report As Word to PDF

enerate

Report
Settings

EI[¥] First Page
E& Table of Content
IE Preface
= V] Results
= EM 1Job1
® Y&V Individual Loads
# ##[V] Load Sets
= ¥4 Load Groups
& ¥V Load Group ‘1..Load Group 1'
Hv Displacement (LG1, All Entities
BBV Abs Usum (LG1, All Entities, v1
(V] Abs Seqv (LG1, All Entities, v1,
B8.[J] Abs Stress (LG1, All Entities )
B[] Abs Displacement (LG1, All En
#® BV 1.AI15C 360-10 Members (14t}
= BV 2.Eurocodel Members (EN19
B[V 1.Over Load Groups
B[] 1.Abs Uf Combined (LG1,
B (] 1.0ver Load Groups
BV 2.41 (LG1, Component ‘3.,
B 1.Abs Uf Section (LG1, Col
B3] 2.4bs Uf Section (LG1, Col
B (7] 1..0ver Load Groups
B 1.Abs Uf Overall (LG1, Cor
# Summary
® CJv] Appendix

Wizard - Empty
Wizard - Model Setup
Wizard - Results
Wizard - Full

Designer - Empty
Designer - Model Setup

Designer - Results 1.

PP BEEE

Designer - Full

Presentation
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Generated Report

AISC 360- 10

31

16..Overall

Property Value

Category Elemental Custom Check

Selection Component 7..sLAISC360 selection’
Parameters 8

1..0ver Load Groups
Check [51] 16 Overall Load Group LGL Load Group 1
Selection 16 Shapes
oad Uf Axial Uf Bending UfBending Uf Shear Uf Axial and Uf Overall
Major Minor Bending

Load Group "1..Load 048 1.00 057 021 1.01 1.01
Group 1°

+#+|2_All (LG1. Comp 'T_s1.AISC360 selection’)
Standard 1. AISC 360-10 Members (14th, 2010) Chack [S1] 16.Overall

Load Group LGl Lead Group 1 Selection Component Z_51.AISC360 selection’

treme Uf Axial UfBending UfBending Uf Shear Uf Axial and Uf Overall
Major Minor Bending

Minimum

Value 000 000 000 00a 000 000
Element ID 59 1132 1877 1626 304 1608
Load Ls2 LSt Ls3 LS1 LS1 LS2
Maximum

Value 04z 100 057 o 1.0 LK
Element ID 055 62 174 148 6 64
Load LS4 LS4 LS1 LSt LS2 LS2
Absolute

Value 04s 100 057 021 101 1.01
Element ID 955 6 174 146 64 &4
Load LS4 LS4 Ls1 LSt LS2 LS2
2.Abs Uf{Overall {LG1. Component 7..s1 ALSC360 selection’, v1, Total)

Damontration Licanse - For Demcavraton Usa Only

z

" .

o1
C1 10028
Check [S1] 18. Overall
Prepare
www sdc

Company

SDC Verifier company

17..Cross Section Overall

Category Elemental Custom Check
Selection Component "10_Eurocode3 Shapes’
Parameters 7

1..0ver Load Groups

Check [52) 1Z_Cross Section Overall Load Group LG1 Load Group 1

Selection 14 Praperties

oad UfAxial  Uf ShearY UfShearZ UfBepdY UfBepdZ UfComb  Uf Section
Load Group "1..Load 038 016 0.16 080 0.56 084 080
Group 1°

A+ 2.A1 (LG1. Component "10_Eurocodel Shapes’)

standard 2_Eurccoded Members (EN1893-1-1, Check [52] 17. Cross Section Overall

2005)
Load Group LG1 Load Group 1 Selection Component 10, Euracoded Shapes’ |
Minimum
Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Element ID 2497 1400 &4 1577 1124 1614 1908
Load LS4 LS4 LS1 LS3 LS1 LS1 Ls2
Maximum
Value Q.38 0.16 0.16 0.0 0.58 084 080
Element ID 655 m 1854 6 1140 84 84
Load LS4 LS1 LS2 LS4 LS1 LS2 LS4
Absolute
Value 0.38 016 0.18 0.90 056 0.84 050
Element ID 956 7 1854 64 1140 64 64
Load LS4 LS1 LS2 LS4 LS1 LS2 LS4

2.Abs Uf Section (LG1, Component "10..Eurocode? Shapes’, v1. Total)
Demonstraton Licanse - For Demonsvaton Use Only 12

09
o8
07
o8
s
04
03
z
I 02
¥i X
01
o1
C1: 1100081 0
Check [S2] 1Z_Cross Section Overall Point Total
Load Group LGL Load Group 1 Parameter Absoiute Uf Sectan
Prepared by el g Prepared for
www_sdcverifie S DA( Company
SDC Verifier company
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