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Content

» In this tutorial, AISC 360-10 & Eurocode3 Member Check are reviewed in

detalils.
» 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.

www.sdcverifier.com



Open Project

H + o SDC Verifier 3.3 - Untitled - m] X
Launch SDC Verifier A soc verfer 53 - e
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Results  Report  Help
O = L g - e BRLHDHEH B0 E|L AL FE L Go To Embed Mode
Execute File - Open Project. New Project
Open Project...
Open *
Project: Alsc 360-10 & Eurocodes.sdcv &« v P <« Projects » InWork s Tutorials » Femap » AISC360 and Eurocode3 » Version 5.3 N J) Search Version 5.3 2
Organize + Mew folder = [ @
~
@ standards L Name Date modified Type Size
@ OneDrive 3. l@AISC 360-10 & Eurccoded I 1/22/2020 11:26 AM SDC Verifier Project I5KB
= This PC
:j 3D Objects
[ Desktop
Documents
‘ Downloads
D Music
[&] Pictures
E m Videos
‘i Local Disk (C)
- MNew Volume (D)
=g internal (\\192.168.10.1) (Z:)
|_ﬂ' Metwork "
File name: | AISC 360-10 & Eurocode3 v| | SDC Verifier Project (".sdev;™sd |
| Open | | Cancel |
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Predefined Project

@ Views (1)
=-E Model
i-Hg Recognition
-k Jobs (1)
=&

-+ Individual Loads (5}
A2 1 Gravity -9.81 Leas Fixed
42 7 Force Down Legs Fived
42 3 Force Top.Legs Fived
43 4 Middle Legs Fixed
A 5 Wind X Legs Fixed
LA 6 Wind Y Legs Fixed
-4+ Load Sets (4)
bt 1. Load Set 1
“-#f¢ 2 Load Set 2
‘4% 3 Load Set 3
“-#fe 4 Load Set 4
=-¥ Load Groups (1)

L 1 Load Group 1
----- FG Fatigue Groups (0)
----- EH Tables (0)
----- 4l Plots (0)
X Tools

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

-4 Settings
El@ Jobs (1)
=&
E g Add
..14 &=  Add lob Of lobs
SR Copy
---F[ »*  Remove
- F Anahrze
EEI---X Toal Select Loads to be Analyzed...
----- H stanc Clear Results
-fl Post-
Scheme
..... @ Repo
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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;Piate
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Joint Recognition

menu

Execute Edit from Joint Finder context

Press Find.

E-34 Settings
..... |1r5r_r|rr| Uit Sj'!letl
----- "§ Legend Settings
----- #.4 Number Formats
- Views (1)
- Model
Eile e
..... i G‘ Colored Plot
""" I ":'el M Plot Types
- Jobs (1 Plot Entity lds
EEI"-X Tocls | Plot Types and Entity Ids
I:I"E':' F?nst @ Export To Component
53 -
----- i Reports (0)
7

Joint Finder

A

Change Type for selected Joints

Type Naone Set
Plot all joints

Show Labels None

Show 20 joint axes Relevant

0 Free Al
2Dy Plate 2Dy

2D only

20z Plate 20z

2D Und. Plate 2D Uind. Hooe
D Plate 3D

User Beam-Plate

] Show only joint elements Plot

Settings Find

G

- O
Id Type Property ~
Node ID =3 3D
Node ID =4 3D
Node ID =5 3D
Node ID =6 3D
Node ID =7 3D
Node ID = 22 3D
Node ID = 23 D
Node ID = 24 3D
Node ID = 68
Node ID = 117 3D
Node ID = 136 3D
Node ID = 155 3D
Node ID = 165 3D
Nede ID = 201 D
Node ID = 202 3D
Node ID = 231
Node ID = 237 20y
Node ID = 243 20y
Node ID = 251 20y
Node ID = 258
; > [
OK Cancel
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Joints Plot

OlOIO.

Select All Joints (Ctrl+A).

Press

Press W PlotJoint Type Labels

Press OK

'I.I.I
§
l
>
Al

Joint Finder

A

Change Type for selected Joints

Type MNone v Set
Plet all joints

Show Labels None

Show 2D joint axes Relevant

1D Free Al
2Dy Plate 2Dy

20 only
2Dz Plate 20z
2D Und. Plate 2D Und. hioie
D Plate 3D
User Beam-Plate
[] Show only joint elements Flot

Settings Find

- O *
Id Type Property ~
Node ID =3 3D +
Node ID = 4 3D
Node ID =5 3D
Node ID =6 3D
Node ID =7 3D
Node ID = 22 3D
Node ID =23 3D
Node ID = 24 o
Node ID = 68
Node ID = 117 3D
Node ID = 136 3D
Node ID = 155 3D
Node ID = 165 3D
Node ID = 201 3D
Node ID = 202 3D
Node ID = 231
Node ID = 237 2Dy &
Node ID = 243 2Dy
Node ID = 251 2Dy
Nede ID = 258

=]

Plot Joints of specific type:

Plot all joints
Show Labels MNane

Show 2D joint axes Relevant

1D Free

2Dy Plate 2Dy
2Dz Plate 20z

2D Und. Plate 20 Und.
3D Plate 3D
User Beam-Flate

Al
20 only

MNone

Show only joint elements

3. |4 Plot Joint Type Labels

G‘ Plot Joint Type in colors

Modify Joint Type:

Change Type for selected Joints
Type None w 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 el L

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

9 www.sdcverifier.com




Recognize Length Y

Execute Recognition — Beam
Member Finder

Press Find

10

File  Settings

Model

NE 2 sséY=

Recognition

Job

Joint Finder

Tools

Standard  Post-Processing

Results  Report  Help

- 1# BER%HH% BOE &

Settings 2 ) Find

Beam Member Finder I 1.
Beam Section Finder
Panel Finder
Weld Finder
Beam Member Finder — [m] x
- =
Length Y Length Z Length Torsional Edit Member fin all directions) Fiter  Import
Break Joint Options Length ~
|Leng|h ¥ vl D Title Elements Length [m] Faclor Cm Type Modified Joirt - NodelD [Joint Type]
1o ] User il am Member 1 ( 3 =D
2 Baam Member 2 (Y) 13 1103[3D] 136[30] 1108[30] 1171301
2z sz 3 Beam Member 3 1) 10 10501202] 22[30) 2208[202] [x]
20z [ Plate 207 4 Beam Member 4 (1) 0 1100[2Dy] 111730) 2218{2Dy] &
[ 20 Und ] Plate 2D Und. 5 Bsam Member 5 () 5 6[3D] 24[3D] 713D]
[ Beam Member 6 (Y) 5 1 A
I ]
® Fite 3D 7 Beam Member 7 (Y) 0 2312Dy] 237[2Dy) 243[20y] 330] 136120y 1
[] Beam-Piate [l Beam Member 8 (Y) 0 0 251[2Dy] 258[2Dy) 265[20y] 5[30] 1383(2Dy] 1
Set K=0.01 for members fixed by plates 9 Beam Member 9 () 18 5 271 237[20y] 258[202]
‘ P — | 0 Beam Member 10 (1) 0 0 271 2330) 1383
Update maer 11 Beam Member 11 (Y) % 7071 243(20y] 23(30] 1383(20u]
e 12 Beam Member 12 (1) 13 153 1 A 231120u]
13 Beam Member 13 (1) 13 3535 2510yl
Length
shl [ ] 16 Beam Member 1400 % 7071 265200] 2313D] 1361120y]
Length Factor | [ s | 15 Beam Member 15 (1) 5 14143 1090(2Dy] 1105(30) 2232(2Du]
16 Beam Member 16 (1) B 7071 1 A 1090[2Dz]
e 7 Beam Member 17 (Y) 3 0 1105(30)
bl 18 Beam Member 18 (1) 32 0 1114{2D7] 165[30] 2232[207]
alculate
o . TET TOEEE 19 Beam Member 13 (1) E3 0 381[2Dy] 1106[30] 332(20y]
and Norsok NOD4 standards 20 Beam Member 20 (1) 2 707 1 A 1114[20u]
21 Beam Member 21 (1) I3 14143 1114{2Du] 1105[30] Z208[20y1
2 Beam Member 22 (1) 5 15 1 A
2 Beam Member 23 (1) 5 15 1 A
2 Beam Member 24 (1) 5 5 1 A
25 Beam Member 25 (1) 5 15 1 A
268 Beam Memhber 26 (Y} 1 1801 1 A
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Beam Member Finder Explanation

Break Options
define what joints
are used to split
beam members

Change
Length/Factor for
selected beam
members

Cm Type is used in
API 2A, 1SO 19902
and Norsok N0OO4

standards

11

Beam Member )
431 Beam Member 48.1 (Y) ] 25 1 A
432 Beam Member 48.2 (Y) ] 25 1 A
433 Beam Member 48.3 (Y) ] 25 1 A
434 Beam Member 48.4 (Y) ] 25 1 A

Beam Member Finder - m] X
4 i
Length Y Length Z Length Torsional  Edit Member (n all directions) Fiter  Import
Break Joint Options Length N . ~| [
Longth ¥ » o Title Bements  Lenghlnl  Fogar CmType  Modfied  Joint - NodelD oirt Type]
O O] User 1 D] 155[30] 1104{30] 4[30] =
H Beam Member 2 (Y) 47 13 1103[30] 136[30] 1108[30] 117130]
a R 3 Beam Member 3 (1) 2 0 1090[202] 22[30] 2208[20z] X
1 20z [ Plate 202 4 Beam Member 4 (Y) 32 10 1100[2Dy] 1117[30] 2218[20y]
[7 2 Und [ Piste 20 Und 5 Beam Member 5 (1) 18 5 6[3D] 24[30] 7[30] L]
3 Beam Member & (1) 1z 5 1 A
1 |
® Plate 2D 7 Beam Member 7 (1) [ 0 731[20y) 237[2Dy] 243[2Dy] 3[30] 1361[2Dy] 1
| [] Beam Plate 8 Beam Member 3 (Y) a0 0 251[2Dy] 258[2Dy] 265[2Dy] 5[30] 1383[2Dy] 1
Set K=0.01 for members fixed by plates | J& 9 Beam Member § () 18 5 271 237[20y] 258[202]
R ——— 10 Beam Member 10 (1) 0 0 771 23[30] 1389
pdate Selected Members 1 Beam Member 11 (1) 2% 7071 243(2Dy] 23(30] 1383[20u]
T 12 Beam Member 12 (1) 13 3536 1 A Z31[20u]
13 Beam Member 13 (1) 13 3535 25120y
Length Set
gl [ ] 4 Boam Member 14 (1) % 707 265(20u] 23(30] 1361[20y] Colored Plot of
Length Factor : Set 15 Beam Member 15 [Y) 45 14143 1090]2Dy] 1105[3D] 2232[20u] .
B — 16 Beam Member 16 (Y} Pl 707 1 A 1050[2Dz] mem bers Wlth
Copies A & i 7 Beam Member 17 (1) 35 10 1105(3D]
polm 18 Beam Member 18 (1) 32 0 1114[2D2] 165[30] 223202021 & labels (I D, Length’
= Calculate B
used in API 24, AISCE9, 1S015902 19 |Boam Momber 19 (1) % o 381120y] T10613D] 932120y Factor or Cm Type).
and Morsok NO04 standards 0 Beam Member 20 (1) 2 707 1 A 111420u] B
L_ond Norsor B standar
2 Beam Member 21 (1) 45 14143 1114[2Du] 1105[3D] 2208{2Dy]
2 Beam Member 22 (1) 5 15 1 A pel
P} Beam Member 23 (Y) 5 15 1 A
24 Beam Member 24 (Y) 5 15 1 A p
= Beam Member 25 (1) 3 18 ! A v G‘ G‘ Plot selected members
JE Beam Member 26 1Y) I 18M 1 A
H  Plot Members D labels
Settings Find OK Cancel | g§  Plot Full Members ID labels
M PlotLength labels
H Plot Cm Type labels
Beam Member - straight line. If it contains joints it is split on sub members T PlotLength Factorlabels
& Plot Jaints for Selected Members
A Plot Members ¥ and Z axes
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Beam Member Finder Plots

Beam Member Finder - o X

4 i @
Select All Beam Members (Ctrl+A) ' e e e

Break Joint Options.

Length

Length ¥ - D Title Elements Length jm] Factor Cm Type Modified Joirt - NodelD [Joint Type] -
Dw O toer i
Press | # and Execute 1 PlotLength labels Bar B . ]
. [ 20z [ Plate 20Z
to display members Length. Ot OPeeins
3 Plate 30
[ Beam-Plate

Press J and Execute ® PlotMembersID labels ] Set K=0.01for members fxed by plates | @'

Update Selected Members

to display beam members IDs. o
tenghil [ ]| s o A
e [ : R S 1" S
B : : - E—
A=085
B =Calculate

used in AP| 2A, AISC89. 15019902
and Norsok N004 standards

[Beam Members0C) (2|
2

s

Settings Find

I 3
Plot Length labels 2

Plot Cm Type labels

Plot Length Factor labels
& PlotJoints for Selected Members
A PlotMembers Y and Z axes

Also it is possible to
display beam members
IDs by pressing | gy
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ANSI/AISC LRDF 360-10

STEEL Specicaton

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 Mazch 9, 2005
the provisions for load and resistance factor design

(LRFD) and allowable strength design (ASD). Supersedes the Load and Resistance Factor Design Specification for Structural Steel
The standard implements checks for design of RSN SO S G i el

MANUAL

No. 1, the Specification for Allowable Stress Design of § gle Members

members for tension, compression, bending, shear dated June 1, 1989, the Load and Resistance Factor Design Specification for Single-
. Angle Members dated November 10, 2000, and the Load and Resistance Factor
and combined. Design Specification for the Design of Steel Hollow Structural 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
orF

STEEL CONSTRUCTION

INC. AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

One East Wacker Drive, Suite 700
Chicago. lllinois 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;

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

®Rn = design strength.

14

Resistance Factors

@ LRFD ASD

Tension (F_t) 09
Tensie Rupture (F_tr) 0.75
Compression (F_c) 09
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

LRFD 9 ASD
Tension (F_t) 06
Tensie Rupture (F_tr) 05
Compression (F_c) 06
Shear (F_v) 06
Bendng (F_b) 06

According to the standard Design Strength is
multiplied by LRFD factor and divided by ASD
factor.
For tensile yielding in the gross section:
P=F Ay (D2-1)
6,=0.90 (LRFD) Q= 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

QOO

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

Resistance Factors: LRFD

Pressto set Section Build Type

Execute - Rolled

Press To All

Press Ok

Go to the next slide to Continue

15

-4 Reportd := Remove Multiple @ Asc v | B Alsc ASD 89 Members (ath, 1989)
27 Renumber B s E AISC 360-10 Members (14th, 2010)
Clear results H ASMEVII(2010) EH  AISC 360-10 Bolts (14th, 2010)
gy Load From Library B Din15018 (1984)
E DMV 3
E EM13001 (2018)
B CEurocodeld 3
E F.E.M. 1,007 (3rd, 1998)
AISC 360-10 Members (14th, 2010) — O ®
D Title |NSC 360-10 Members (14th, 2010) |
Description ‘ ” hd | (S
— Properties Characteristics — O X
Resistance Factors 2, |wp ] [ D Tile [Section Buid Type |
Section Build Type @ Hizs [Section_Buid_Type: |
() Calculate Cb {based on moment diagram, Chapter F1) Description ‘ ” h |
e o =
© Userdefin lE‘ Buid Type 4, |Roled | Apply To Selected | | To Al | 5.
Stiffener Distance (Chapter G2.1) IE‘ Eo—m v lz‘
rop aluc
e e o022 Em]
21307 Rolled
Shear Lag Factor (Table D3.1) Defined IE‘ 3..400:200x2D Rolled
41608 Rolled . .
L] Use API 2A RP fortubular shapes L4 5 Main Vetical 480:30 Folled Section Build Type:
6.38%19 Rolled .
Second order effects (APPENDIX 8) 740018 Rold Rolled/Build Up
|:| Take into account second-order effects (B1 multiplier) &.IFE 400 Rolled
5.22:12 Rolled
1130010 Rolled
: 12.20010 Rolled
wo=Tl 13,1809 Rolled
. 14.1PE 300 Rolled
s 1510010 Rolled
Torsion
[] Include Torsion check

HH | Preview Not Supported Elements

6. s
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Lateral-torsional buckling modification factor (Cb)

Select — Calculate Cb

Press Ok

Nominal Flexural Strength, M,

0

0 b
plastic design——=—— LdeI—-l

| M, | inelastic LTB

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) — O X
D Tle  [AISC 360-10 Members (1h, 2010) |
Description | | g
Settings Selection
Resistance Factors LRFD w ALL| (kS| | PRk - |
Section Build Type Defined Ti| | *16Shapes ~ |

I (®) Calculate Ch fbased on moment diagram, Chapter F1) I v | X
() User defined Cb Defined = 2@
Stiffener Distance (Chapter G2.1) mﬁ
et e Chaper 02 8

e g = B
-}
-

Shear Lag Factor (Table D3.1)

[] Use API 2A RP for tubular shapes

%

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

Torsion

Preview Mot Supported Elements

Cancel
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Standard is created

It is possible to modify Safety Factors in
Constants section.

- Standards (1)
= 1..AISC 360-10 Members (14th, 2010)

Standard contains 16 checks:

1 - Beam member characteristics;

2-6 - calculation dimensions and factors
for 5 different shapes;

7-11 — strength for different shapes ;

12 — tension and compression check;
13 - additional shear check;

14 — additional bending check;

15 - torsion check;

= l‘_l:' Input 16 - All Checks together with combined.
4 Edit |
. W N T |

E Q I:harac o RE Constants — [m} =

----- ista Classifi Ca

i E Standaraes. y Id Title (Alias) Value Description
1

[-[w] Checks (16) .

01
1
0
049
0.9
0.9
09
0.75
1
09
1
0.3

17

andards (1)

. Classifications (i

HH

Standard Tables ()

EI |w] Checks (16}

|':'|...

1..Beam Characteristics

2. Circular Tube

3. Rectangular Tube

4 Bars

5. Section C

&..Section |

7..fuial Strength

8..5hear Strength

5..Bending Strength Bars
10..Bending Strength Hbeams
11..Bending Strength Channels
12, Awial

13. Shear

14..Bending

15. Tarsion

16. Cwverall
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Preview Table Results

Select Tables

context menu

Execute Table (expand/extreme) in

Select Extreme Options - Detailed

Press Fill Table

Press Ok

OOOOG

bl 10..Bending Strength 1beams

t-Processi
worts (0)

culate [Si] Ched i=

Plot
ng

-3 el

11..Bending Strength Channels
] 12 Axial
{+] 13..Shear
{¥] 14. Bending
-[¥] 15..Torsion

Table (expand/extreme) 2.

N

[aY

n—

Components Table

Extreme Flow Table

Remowve Multiple

Utilization Factor on element ID =

64 doesn’t pass the check 1.01 > 1.

18

2C ESUILS resull] 2+ R b
3 enumber
8 {L51, Compon_™*
Custom Check Table - O X
E B e
D [2 | Tite | Extreme UF Axial U Bending Major ~ Uf Bending Minor  UF Shear gfeﬂ;‘é‘i‘:'g""d U Overal
— v | C—
y Value 0.00 0.00 0.00 0.00 0.00 0.00
Options
Check ‘16 Overal | Element 1D 59 1134 1577 1626 304 1908
= Load L52 Ls1 L53 L51 Ls1 Ls2
Load Group |1 Load Group 1 |
Table Type ‘ Extreme (worst result on selection) V| Value 044 1.00 057 021 101 1.01
Table Stucturs | Direction over Parameters | | [Bement D 955 64 174 146 3 64
Fa— a | |Lod 154 154 Ls1 L51 152 Ls2
Absolute
P Value 044 1.00 057 021 101 01
(® Detailed {extreme locations - element and load for Load Gmups]}l Hemert 1D 955 4 172 145 & 4
e
(O Short fonly extremes) Load 154 L54 L51 Ls1 Ls2 L52
Selection
i
+Component 7..51.AISC360 selection” N F
v | X
Bt
i
. 5 o] o
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Utilization Factor Plot

- 11..Bending Strength Channels
1 Select Plots 3 Press | [l to preview Plot - [] 12l
- 13. Shear

Execute Criteria Plot in context - 14. Bending

4 Press Ok - 15. Torsion
menu -] 16.Overal
+-BH Tables (2)
=R Plo —
Ca B3  Criteria Plot
SDC Verifier uses legend from ot bl Contour Plot
I -Processi ontour Plo
0 to 1.2 for Utilization factor. 0) ng | K
. zports e
Elements in orange and red do = Remove Multiple
not pass the check
P X % Renumber
LANLGT. Compo
Criteria Plot — x
D [2 | Title Abs Uf Overall (LG1, Component '7..1.AISC360 selection”, v1, Total) |
Description | | W
Options Selection
Check |1E..Overa|| | ALl (ks| |G| 2 |56 i oéi
Load Group |'I..Load Group 1 | % +Component '7..s1.AISC360 selection
Parameter L Overall -
Al B @
LG Parameter Absolute ~
Point Of Interest Total ~| Type | AbsMax ~
View 1..Defautt View ~| (| | Elements
Labels None 2 Limits ¥ 4
Set Default Title 3. 4. Cancel
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Eurocode3

EUROPEAMN STANDARD EN 1883141
NORME ELROPEENNE
EUROPAISCHE NORM May J006

Ce T T T St EN 190011 199]

The European Union
27 EDICT OF GOVERNMENT &% | TR e

Ergah e

In order to promote public education and public safety, equal justice for all, _ . Part Gan

a better informed citizenry, the rule of law, world trade and world peace, ! e :ﬂ Aales B m HE

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. e e - ey e g
0 .
i ) Eurocode 3: Design of steel S
i IO
) 0 ST r—— S P ———
o EN 1993-1-1 (2005) (English): Eurccode 3: Design of steel I::’:':‘o':', structures - Part 1-1: General m":w%?ymﬁh?ﬁnﬁ*:—*--*duﬂ““-
) structures - Part 1-1: General rules and rules for buildings .'.’.:o:o.l‘ 1 = S .
‘o:u [Authority: The European Union Per Regulation 305/2011, .:o:o.o Y rules and rules for bu||d|ngs T Fucomm Sumtirt cust 11rwe oo erres e, Pruect. G, A e o e iy v Iy arees
W Directive 98/34/EC, Directive 2004/18/EC] OO0 T PR rewher icta B oo page ot o - - -

S
o,
&

5
%

25

oo
>
S
el

-
5

156 ey oy ool et s b of s Deigars. Dypes. ok Bepotic. [t §ins Foast e
Gamany, Guisch, Wy, Hitkie), blss], Bify, Lifvia, [#neie, Lussbnsy Wala Hatsrwsis haswe; Posd Pulge Gama
Sl Spmn Seaden ba oarissd a0 s Roger

2

=
S
e
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e
35
3
e

o
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e,
s
==
3
e

S
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S
S
oS

el
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==

e
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e
S

S

Wanigmed L v e Finws B8 T B
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srrieridy e TEN rborm! Maritam,

S e
S S SO IISIEIER R
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SO SIOIRIEISLHAZS

R A e 0 9, 0 %0 ot
o o
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Description of Eurocode3 (EN1993-1-1, 2005)

Eurocoded Members (EM 1993-1-1, 2005) — O =
) ) ID [ ] Te [Euocode3Members (EN1353-1-1, 2005) | o
GmO - resistance of cross-sections Descrpion | | Fabrication Type:
. escrption W
whatever the class is; Rolled/Welded;
Gm1 - resistance of members to instability Options Manufacture Type: Hot
assessed by member checks; = Fabrcstion Type | Defined | I Finished/Cold Formed
Gm2 - resistance of cross-sections in Fartial Factor Gm1 [1 ]| | Manufacture Method |Defined | |E Fillets has to be defined in the
tension to fracture. Partial Factor Gm2 Flliet [Defined | [ characteristic (they are missing
ALT,0 — plateau length of the lateral in the model);
AP vleng Lambda LT,0 Section Net Aea | Defined | |- . );
torsional buckling curves for rolled i Section Net Area - for fasteners
. 7 ] Defined .
sections; FEE TEEEE: [Detine | with holes net area has to be
B - correction factor for the lateral Bta Lengths for Torsional-Flexural and Lateral Torsional Buckling defined;
tor5|'onal buckling curves for rolled Comection Fator Ko ® tTL;TﬂgmL;Ltmng o lyorts Material Type - the buckling
sections; curve (Table 6.2) depends on
n- is used in the shear area calculations. (®) Calculate acconding to Table 6.6 () Use Torsional Length from Beam Member Finder the material type
(O) Set Ke = 1 for all members Lateral Torsional Buckling Method
Note: All parameters may be taken from ® General Case (6.22.2)
the National Annex 0 B () Forrolled sections or equivalent welded sections (6.3.2.3)
14 Properties y (O Worst of (6.3.2.2)and (6.3.2.3)
x 4 ,, Preview Mot Supported QK Canicel

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):
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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 k.
(T 1.0
y=1
|]]I|]]]]]]J]}1]:|]J1unmm 1
1.33-0.33
-lzy=l E
S 0.94
e 0.90

@,A 0.91

The following cases are NOT
recognized and are skipped:

T 0,86
I‘;\.v.él 077
— ] 0.82
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Eurocode3 Members (EM 1993-1-1, 2003) — O *
ID B | e [Eurocode3 Members (EN1393-1-1, 2005) |
Description | | Evs
Options
Partial Factor Gm0 Fabrication Type | Defined | |TE
Partial Factor Gm1 Manufacture Method |Deﬁned | IE
Particl Factor Gm2 et [Befned T Member Length for Torsional
_ and Torsional-Flexural Buckling
Lambda LT.0 Section Net Area | Defined | |- Check (LT by default
ec erault Is max
B etra Typs [Defied I (LT) by
among Ly and Lz lengths. For
Bta |12—| Lengths for Torsional-Flexural and Lateral Torsional Buckling lateral torsional buckling (L LT) is
R LT= Ly. Lz . .
Comrection Factor ke @® LLTTT:r‘ig‘{h in}stmng axis (Ly or Lz) length in Strong axis.
(® Calculate according to Table 6.6 (O Use Torsional Length from Beam Member Finder
(O Set Kc = 1 for all members Lateral Torsional Buckling Method
(® General Case (6.3.2.2)
0 Gy (O Forrolled sections or equivalent welded sections (6.3.2.3)
14 Properties y (O Worst of (6.3.2.2)and {6.3.2.3)
f I\, Preview Mot Supported 0K Cancel

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

Beam Member Finder

+ = (4]
Length ¥ Length Z| Length Torsional | Edit Member (in all directions) Fitter  Impart

Break Joint Options Length

Tormonib) - D Title Elements Length [m] Factor Cm Type Modified

mRD) O] User 1 Beam Member 1 (T)

S0y [ Plate 2DY m-_ Member 1.1 (T) _—_—_
€ 1.2 Beam Member 1.2 (T)

2DZ [] Plate 2DZ 13 Beam Member 1.3 (T) E] 25 1 A
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Eurocode3. Fabrication Type

'S | Standars (1)1 1l
-2 Postld Add » |B ass >
Execute Standards-Add-Eurocode3- [ ReP¢ =" Remove Multiple AlsC ,
Eurocode3 Members L Yenunbes A :
Clear results ASME VIl (2010)
u Load From Library DIN 15018 (1984)
Press|If to set Fabrication Type DNV >
EN13001 (2018)
[B Eurocode3 » |[@_Esrocodes Members (EN 1993-1-1, 2005)
F.EM. 1.001 (3rd, 1998) Eurocode3 Welds (EN 1993-1-8, 2005)
Execute - Rolled Eurocode3 Members (EN 1993-1-1, 2005) - O x MBIy

1993-1-8, 2005)

ID Title:

|E|.|rocod93 Members (EMN1953-1-1, 2005) |

Press To All

OOOOO

Description | || L |
Properties Characteristics — a x
Fabrication Type @ i
PreSS Ok D [1 | Tite |Fabrication Type | | | 2
Alias |FabricalmnType | Manufacture Method | | @
Description e
: I ey | | [TE
. . Froverties 7
Go to the next slide to Continue Fasicaton 3. = 2] o Toscbed A [Section Net Area | ||
Property Value
z IZ‘ Material Type | | IE‘
2.1307 Rolled
= A00200:20 Roled Lengths for Torsional-Flexural and Lateral Torsional Buckling
4.160:8 Rolled
5. Main Vettical 48030 Rolled ® LT = max(Ly, Lz)
6.3819 Rolled L LT =length in strong axis {Ly or Lz}
7.400:19 Rolled
8.IPE400 Ralled () Use Torsional Length from Beam Member Finder
9.220:12 Rolled
11300210 Rolled Lateral Torsional Buckling Method
12.20010 Rolled
13.180:9 Roled ®) General Case (53.2.2)
14_IPE 300 Rolled
1510010 Rolled () Forrolled sections or equivalent welded sections (6.3.2.3)
() Worst of (63.2.2)and (6.3.2.3)
[ ok || cancel |

5.

23 www.sdcverifier.com



Eurocode3. Manufacture Method

Press to set Manufacture
Method

Execute — Hot Finished

Press To All

OO

Press Ok

Eurocode? Members (EM 1993-1-1, 2003)

ID Tile

— O *

|Eurocod33 Members (EN1553-1-1, 2005) |

Description |

[v]

Options
Partial Factor Gm0

Partial Factor Gm1

Partial Factor Gm2

24

Go to the next slide to Continue

Lambda LT.0
Properties Characteristics - [m] x
D [2 | Tile [Manutacture Method |
Alias |Ho||ow ‘
Description | ” - ‘
Properties 3

Hollow Manufacturing Method 2. Hot Finished

|| ApplyToSelected || Toar |

Fabrication Type |Def|ned

| [xd
[z

Manufacture Method |

Fillt | |
Section MNet Area | | IE‘
Material Type | | IE‘

Lengths for Torsional-Flexural and Lateral Torsional Buckling

® LT =maxily, Lz)
L LT =length in strong axis (Ly or Lz)

() Use Torsional Length from Beam Member Finder

Property Value IZ‘ Lateral Torsional Buckling Method
1.150x8 Hot Finished @ General Case (8.3.2.2)
2.130:7 Hot Finished
i..-:zg:gomzu ::: E:::: E () Forrolled sections or equivalent welded sections (6.3.2.3)
5..Main Vertical 48030 Hot Finished
5.38:19 Hot Finished zl () Worst of (5.3.2.2)and (6.32.3)
7.400x19 Hot Finished
8.IPE 400 Hot Finished
922012 Hot Finished OK | | Cancel
1130010 Hot Finished
12..200:10 Hot Finished
13.180:8 Hot Finished
14.IPE 300 Hot Finished
1510010 Hot Finished

Y e
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Eurocode3. Fillet

OO

25

Press IE to set Fillet

Properties Value - 0

Press To All

Press Ok

Eurccode3 Members (EM 1993-1-1, 2003)

- O X

ID [2 | Title

|E|.|rocode3 Members (EN1993-1-1, 2005) |

Description |

[v]

Options
Partial Factor Gm0

Partial Factor Gm2

Partial Factor Gm1
125

Repeat Steps 1-4 for Section Net
Area

Go to the next slide to Continue

Properties Characteristics - O x
D [3 | Tite [Filet |
Aias [Fllet |
Description | H v ‘
Properties

Value

3.
2. b1 | ooty ToSelected | [ To1 |

Property Walue @

2.1307

3. 400:200x 20

4,160

5. Main Vertical 480x30

6.38X19

T A0 15

8..IPE 400

9.220x12

11..30070

1220070

131809

14.IPE 300

1510010

ooooooooaaaao

4. ]| o

Fabrication Type

[Defined | [xE

Manufacture Method |Defined | [x]

Fllet [ | [ZE]

Section Met Area | | IE‘
Material Type | | IE‘

Lengths for Torsional-Flexural and Lateral Torsional Buckling

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

() Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method
(® General Case (6.3.2.2)

() For rolled sections or equivalent welded sections (6.3.2.3)

(O Worst of (6.3.2.2)and (5.3.2.3)

OK || Cancel

=
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Eurocode3. Material Type

OOGOOG

26

Press@to set Material Type

Execute —S$235_5275 S355_5420

Press To All

Press Ok

Eurocode3 Members (EN 1883-1-1, 2003)

— O X

ID Title

[Eurocode3 Members (EN1993-1-1, 2005) |

Description |

[v]

Options
Partial Factor Gm0

Partial Factor Gm1

Press Ok

Materials Characteristics - O x
D [ | Tle [Material Type |
Hias | Material Type |
Deseription | H v |
Materials
Material Type 2. |52 5275 5355 5420 || AoplyToSelected || Tor |

Material
0
2_AISI 4130 Steel

Value @

0
5235_5275_5355_5420

4] o

Fabrication Type |Deﬂned

B
B

Manufacture Method |Defined

Fillt [Defined | [TE
Section Net Area | Defined | [\
Material Type | | @

Lengths for Torsional-Flexural and Lateral Torsional Buckling

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

() Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method
(®) General Case (6.3.2.2)

() Forrolled sections or equivalent welded sections (6.3.2.3)

(O Worst of {6.3.2.2) and (6.3.2.3)

5[ ok ] Ccancel
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Standard is created

EIE 2. Burocoded Members (EN1593-1-1, 2005)
=-Eg Input
. 7T Constants (22)

1= Types (4)

- Characteristic (5)

-aTy Classifications (0)

- Standard Tables (1)

=[] Checks (18)

i-[X] 1..Rectangular Tube

[@ 2. Circular Tube

[@ 3. Shape

[@ 4.C Shape

[@ 5..Comman Shape

-] 6..Fange Classification

----- 7. Classficaton

----- 8..Shear Check

----- 5..Axial Check

----- 10..Bending Check

----- 11..Bending and Axial

----- 12..Buckling Compression
----- 13..Buckling Torsional

: 14. Lateral torsional buckling
15..Buckling Compression and Bending
1&. Forces

17. Cross Section Overall
18. Buckling and Overall

L oy T oy O ey O oy O o O e

E|.
E|.
E|.
E|.
E|.

27

Standard contains 18 checks:

1-6 - calculation dimensions and factors
for 5 different shapes;

7 — cross section resistance;

8 —shear strength check;

9 —tension and compression strength
check;

10 - bending strength check;

11 — bending, tension and compression
strength check;

12-14 — buckling strength checks ;

15 — additional buckling compression
and bending check;

16 — forces;

17 - cross section overall strength
check;

18 — buckling and overall strength
check.
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Preview Table Results

10..Bending Check

11..Bending and Axial

12. Buckling Compression

13..Buckling Torsional

14. Lateral torsional buckling

15. Buckling Compression and Bending
16. Forces

17. Cross Section Overall

Select Tables

Execute Table (expand/extreme) in
context menu

. ) i v

Select Extreme Options - Detailed B )
_ 13"_B”d % Components Table

Press Fill Table = Eﬂ Extreme Flow Table

culate [82] Che o :
culste [S2] Ches == Remove Multiple
:'ulat-;e- [52] EHE 9 Renumber

Press Ok

OOOOO

Custom Check Table - O X
] [
D |2 | Tile ‘ | | Exreme UF Aial Uf ShearY’ Uf ShearZ Lf BendY U BendZ Uf Comb L Section
- CETN——
escrpon | 0 | Ve 0.00 0.00 0.00 000 0.00 0.00 0.00
Options Element ID 2437 1400 64 1577 1134 1614 1308
Check |17..Cmss Section Overal | Load LS4 LS4 Ls1 LS3 Ls1 Ls1 Ls2
Load Group |1..Load Group 1 | Maximum
Value 038 0.16 0.16 0.50 0.56 0.84 0.50
Table Type |Extreme fworst result on selection) ~|
Element 1D 955 m 1854 64 1140 64 64
Table Structure | Direction over | 2 | Tromd 154 151 152 154 151 Ls2 Ls4
Direction Al - Absolute
B Value 038 D18 0.16 0.50 056 D34 030
3_ (@) Detailed (extreme locations - element and load for Load Groups))l Element ID 955 m 1854 84 1140 84 &4
O Short {only extremes) Load L54 Ls1 Ls2 Ls54 Ls1 Ls2 L54
Selection
&
+ Component "10..Eurocode3 Shapes’ A F
v X
Benens
i
Set Default Title 4 Fill Table 5 I OK I Cancel
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Utilization Factor Plot

1 Select Plots 3 Press| 4l to preview Plot

Execute Criteria Plot in context

4 Press Ok

menu

1.2

1.1

1.

0.9

0.8

0.7

06

0.5

04

0.3

0.2

0.1

29

SDC Verifier uses legend from
0 to 1.2 for Utilization factor.
Elements in orange and red do

not pass the check

- 11..Bending and Axial

12..Buckling Compression
13..Buckling Torsional
e 14, Lateral torsional buckling

+ 15..Buckling Compression and Bending
e 16..Forces
—I-{v] 17.Cross Section Overal

<[ Tables (2)

t-Processing
vorts (0)

culate [S2] Che

Criteria Plot

Contour Plot

Rermowve Multiple

- +H
culate [52] Chq »é  Renumber
Criteria Plot — *
ID [2 | Title |
Description | | v
Options Selection
Check |1?..Cross Section Overal | ALL| (ks (] |12 | D ] |4 oéi
Load Group |1..Load Group 1 | B + Component "10..Eurocode3 Shapes’
Parameter LF Section =
Al JoyC
LG Parameter Absolute i
Point Of Interest Total ~| Type | PbsMax ~
View 1..Default View ~ (| | Elements 1856
Labl Nors # ¢
Set Defautt Title 3. 4. Cancel
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Create Predefined Report

...... %] Reposts (0) [l
- 2= Add 3 Wizard - Ei
Execute Reports - Add - Designer- | = - | e - Empry
Report Designes —  Remove Multiple @ Wizard - Model Setup
Results. . o . |24 -
2 B @ [o)E ] s 5 b & |4 FRenumber [ Wizard - Results
Report Structure =
| = | = | ’ lx ¥, Generate Multiple [ Wizard - Full
ID 1 Title Report
Press [d to generate report — I~ g Designer - Empty

= E First Page
[ Table of Content
. AP Preface
When report is generated press [W] D 14001
= 1. AISC 360-10 Members (14th, 2010)
70 Constant
[l Characteristics
=[] Checks
1. Beam Characteristics
2. Circular Tube
3. Rectangular Tube
4..Bars
5..Section C
6..Section |
7..Axial Strength
8..Shear Strength
5..Bending Strength Bars
0.Bending Strength Ibeams
1..Bending Strength Channels

Designer - Model Setup

Designer - Results 1.

Designer - Full

Presentation

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

16 Overal

Eurocode3 Members (EM1953-1-1, 2005)
Constant

Characteristics

Standard Tables

Checks

1..Rectangular Tube
2_Circular Tube

3.1 Shape

4.C Shape

5..Common Shape
6..Fange Classffication

7. Classficaton

8_Shear Check

9..Axial Check

0..Bending Check
1..Bending and Axial
2..Buckling Compression
Buckling Torsional
Lateral torsional buckling
..Buckling Compression and Bending
6..Forces

7.Cross Section Overall
8..Buckling and Owveral
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Generated Report

AISC 360 - 10

31

Page 87 of 42
16..Overall
Property Value
Category Elemental Custom Check
Selection Component 'T..s1 AISC360 selection”
Parameters B

1..0ver Load Groups
Check [81] 16, Overall Load Group Lizd_Laad Group 1
Selgction 16 Shapes

Uf Bending  Uf Bending UF Shear Uf Axial and UF Overall
Major i

Minor Bending

Load Group *1..Load 044 1.00 057 o 10 1M
Group 1"

1‘.._P.II (LG1. Component 7..s1.AISC2ED selection’)

standard 1. AEC 360-10 Members (14th, 2010} Check [51) LEOwverall
Load Group LG1 Load Group 1 selgciion Campanent T_s1.AISCIGE0 sekection’
Uf Bending Uf Bending UF Shear Uf Axial and UF Overall
Maj i Bending
Minimum
Value 000 000 000 000 000 000
Element ID 59 1132 1677 1626 04 1504
Load Ls2 LS1 L83 LS1 LS1 L82
Maximum
Value 044 1.00 057 o 1m 1M
Element ID 055 ;] 174 148 a4 a4
Load LS4 LE4 LEd LEi Ls2 Laz
Absolute
Value 044 1.00 057 02 1M 1M
Element ID 855 a4 74 148 64 a4
Load L54 LEs Ls1 L&1 Lsz L&z

2.Abs UﬂDveraIl {LG1. Component 'T..s1 AISCIE0 selection”, v, Total)

[-1-}
o8
a7
.13

as

z
'Lx
o1

E1: 11000

Chack [81] 16, Overall Point Tatal

- Prepared by
www_sdcverifier com

Company

rifber

Eurocode3

17..Cross Section Overall

Category Elemental Custom Check
Selection Component "10_Eurocode3 Shapes’
Parameters T

1..0ver Load Groups
Check [82] AZ_Crass Section Cwerall Load Group L& Laad Group 1
Selgction 14 Praperties

UfBepdY, UfBepdZ UfComb  UF Section
0.90 0.56 0.84 0.90

Load Group "..Load 0.38
Group 1"

i'.._P.II (LG4, Component '10_Eurocode3 Shapes)

standard 2. Eurscoded Members (EN1993-1-1, Check [52] 17..Crass Section Owerall
2005]
Load Group LG1 Laad Grous 1 Selecilon Campanent *1 0. Euracoded Shapes |

Uf Aial  UF She; UF ShearZ UfBepdY UfBepdé UfComb  UF Section
Minimum
Value 0.00 Q.00 0.00 0.00 0.00 0.00 Q.00
Element ID 2487 1400 a4 1877 1134 1614 1206
Load LE4 LE4 L81 L83 L81 L81 L&2
Maximum
Value 0.38 Q.18 018 080 0.58 0.84 Q.90
Element ID 058 171 1854 a4 1140 64 a4
Load L84 L81 LS2 LS4 L81 L82 LS4
Absolute
Value 0.38 0918 018 080 0.58 0.84 0.90
Element ID : i 1654 a4 1140 a4 a4
Load LE4 L&1 LS2 LS54 L51 LE2 L&4

2. Abs Uf Section (LG1, Compenent "10. Euroceded Shapes’, vi. Total
(Damornsiration Licanss - For Demonsimton Use Only 12

as
(-1
a7
13
as
a4
a3
z
oz
"1-' x
a1
3]
1 1100081 o
Chack [S2] 1Z_Crass Section Overal Foint Tatal
Load Group LG1 Load Group 1 Parametar Absolute Uf Sectian
Prepared by repared for
www_sdcverifier com Company

rifber
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