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Content

» In this tutorial, AISC 360-10 Beam Design Checks 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 to represent

beam checks results according AISC 360-10 standard.
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Open Project

Launch SDC Verifier

Execute File - Open Project.

Project: AISC360.simv

SDC Verifier 2020.0.2 - Untitled

- O
: File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
e So® E2+Yp B BE oL L= d|FL
II
Open X
4 | « NewVolume (D:) » Vitalik > Tutorial » forSimcenter > AISC360 and Eurocode3 » v O 2 Search AISC360 and Eurocod...
Organise ¥ New folder i | 9
@ OneDrive Name Date modified Type Size
[0 This PC Input data 1/14/2021 1:00 PM File folder
dl This
"_"J @ AISC360.simv 11/2/2017 12:45 PM SDC Verifier Project 4KB
P 3D Objects
I Desktop
[£] Documents
& Downloads
D Music
[&= Pictures
B Videos

ia Local Disk (C:)
- New Volume (D:

v

File name: | AISC360.simv

| Open Cancel

Nodes: 1721 | Elements: 1858 1 D:\Vitalik\Tuterial\for Simcenter\AISC360 and Eurocode3\aisc360_s.sim

MmKS (Millimeter/Kg/Second) | Simcenter _.:
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Predefined project

#-@ Views (1)
B Model
-l Jobs (1)
o
-4 Individual Loads (4)
-+ Load Sets (4)
&)+ Load Groups (1)
~-F[G Fatigue Groups (0)
8 Tables (0)

’ Plots (0)
@ N Tools

[ Standards (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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Explanation of 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 Joints context menu

Press Find.

Edit 1.
Colored Plot

Plot Types
Plot Entity Ids
Plot Types and Entity Ids

Export To Component

When performing the joint recognition there are 3 options for existing joints. Default
option: Keep only modified— remove all joints except edited by user. Keep all existing
options should be used when additional elements were added to the model

Joint Finder

Settings

i A
Change Type for selected Joints
Type None v Set
Plot all joints
Show Labels None v
Show 2D joint axes Relevant v
E 1D E Free Al
A
2Dy [ Plate 20y 20 only
M 20z [ Plate 2Dz
1 20Und. [ Plate 20 Und. e
M 30 [ Piate 3D
[ User Beam-Plate
] Show only joint elements Plot

- o X
Id Type Property

@ NodelD=1 F +
@ Node ID =2 F

# NodelD=3 D X
@ Node D=4 3D

@ NodelD=5 k!

@ NodelD=6 0

# Node D=7 D

@ Node ID =22 D

® Node ID =23 k1)

@ Node ID = 24 D

@ Node ID = 68 20z

@ Node ID = 117 0

@ Node ID = 136 k')

@ Node ID = 155 D

@ Node ID = 165 3D

# Node ID = 201 30

@ Node ID = 202 D =)
@ Node ID = 231

@ Node ID = 237 20y B
@ Node ID = 243 20y
¢ )

oK Cancel

www.sdcverifier.com




Joints Plot

Select All Joints (Ctrl+A).

Press @

Press OK

o [ G

=
™~ W -
T s = w
[y "-" — = -T'r e -
T — - A
- 7 R ,"" = N — ]
I
x* K R
- T *; d
oy 1 4
3 #

Joint Finder — O X
]
Change Type for selected Joints
Type |None vi | Set Id Type Property ~
i Node ID =1 F i
Plot all joints = Node ID =2 e
Show Labels | None: v i Node ID =3 3D |;|
. | & Node 1D = 4 3D —
Show 20 joint axes | Relevant ~| & NodelD=5 0
—— = Node D=6 3D
2 = |¢--I ® Node D=7 3D
Dy Flete 2y [ 2oy | | @ MNodelD-22 1D
2Dz Plate 2Dz = @ Node ID =23 )
2D Und. Plate 20 Und. | MNome | = Node ID = 24 D
= ] Plate 20 = Node ID = 68 2Dy
@ Node ID =117 3D
Heer HeamiHias i Node ID = 136 3
o . e = Node ID = 155 3D
[ Show orlly joint elements Plot J e e 1.85 o
® Node ID = 201 3D
@ Node ID = 202 )
i Node |D = 231 20y i PlotJoint Type Labels
® Node ID =237 2Dy > -
oD 222 — 4 Plot Joint Typeiin colors 1
< > 2. | q'
Settings Find 3. ok || Cancel

Modify Joint Type:

Change Type for selected Joints '
: ” |

Type
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Beam Member Lengths in 2 directions

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

2DY

Joint .Q%Z_

Length Y —4 Beam Members with L = 2.5
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Recognize Length

Execute Recognition — Beam Member Finder

Break Joint Options:
Length Y — 2DY, 3D, Plate 2DY, Plate 3D
Length Z - 2DZ, 3D, Plate 2DZ, Plate 3D
Length Y - 2DY, 2DZ, 2D Und, 3D

Press Find.

Recognition | Job Tool Star
Joint Finder »
Beam Member Finder

Panel Finder

=0 S| |-

Beam Section Finder

Seftings

nder Weld Finder
jp SRR RN
Beam Member Finder - O x
i T S
Length ¥ |engthZ Length Torsional ~Edit Member (n all dirsctions)  Fiter
Break Joint Options Length A E‘
‘Lenmh ¥ =l 1D Title Elements Length [m] Facki Cm Type Madified Joirt - ModelD [oint Type] !
1o [ User . 1 Beam Member 1 (Y} 1155[3D] 1104[3D] 4(3D] Eh;
3 Beam Member 2 (Y) 47 13 1109[30] 136[30] 1108[3D] 117730} E
Y Flate 2DY 3 Beam Member 3 [Y) 1 13 2225[30] 1273(30] 2222[30] 1122(30] B\
[ 207 O Plate 207 w4 Beam Member 4 (Y) 47 13 2227[3D] 1254[30] 2226[3D] 1235[30] -
[] 20 Und. (] Plate 20 Und 5|5 Beam Member 5 (¥) a7 13 22[30] 1105[30] 165[30] 1106[30] L
ERIG Beam Member 6 (Y) 47 13 1110[30] 202[30] 1111[3D] 201[30]
& 10 <] Plate 3D
& ¥ Beam Member 7 (Y) R 10 1090[202] 22[30] 22082D2]
[ Bean-Plate M (IE Beam Member & Y) 1% 5 1 A
1 Set €=0.01for members fied by plates | @) | =[5 Beam Member 9 [Y) 12 0 1103[202] 201[3D] 2221[201]
eI — 10 Beam Member 10 (1) 16 5 1 A
I g ot | 1 Beam Member 11 (1) 16 5 1 A
Satte Saleched i 12 Beam Member 12 (1) 12 5 1 A
e[ 5 |13 Beam Member 13 {Y) 12 5 1 A
h | sa |
mmgn | | [ 4 Beam Member 14 {Y) 45 14144 1090[2Dy] 1105[30] 2232(20y]
Length Factor |:| | ose | 15 Beam Member 15 {Y) n 7072 1090[20y]
=il |6 Beam Member 16 (Y) n 7072 111420y
Cm Type 1A vl [ 2 | [& 1w Beam Member 17 (1) 45 14144 1114[2Dy] 1105[30] 2208[2Dy]
Q:g.eltsm - |18 Beam Member 18 {Y) 3 2 1 A
= Calculate
used in AP| 24, AISC89, 15013802 13 Beam Member 1 (1) 4 14144 1115[20y] 1110301 1538[1D] 1535[1D] 154011..
and Norsok NOO4 standards B |20 Beam Member 20 () n 7072 111520y]
E Beam Member 271 {Y) px) 72072 2208[2Dy]
ElE Beam Member 22 {Y) n 7072 223202Dy]
23 Beam Member 23 {Y) 6 2 1 A
24 Beam Member 24 () & 2 1 A
25 Beam Member 25 {Y) 45 14144 2233[2Dy] 1110[30] 4200101 4210101 42201014, | | [~
e 26 Bezm Memher 26 (Y} 22 077 229N i

=0
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Beam Member Finder interface

Break Options define

what joints are us
to split beam
members

Change
Length/Factor for
selected beam
members

ed

Cm Type is used in

API| 2A, 1SO 19902
and Norsok N00O4
standards

Beam Member Finder - [m} X
HE S o
LengthY LengihZ Length Torsional Edi Member in all directions) Fiter
Break Joint Options =
i — D Tee Gemerts  Lenghin] S CmType  Modfied  Joint - NodelD foint Type] = 1]
O O User CIE 47 3 0 5(30] 3D] 4(3D] =il
= @ |2 Beam Member 2 (Y) a7 113 110930] 136{30] 1108[3D] 117{30]
20v [ Plate 20Y 5 I Beam Member 3(Y) 7 13 2225[30] 1273(3D] 2222(3D] 1122(30] x|
02z [ Plate 202 B |a Beam Member 4 (Y) 7 113 |2227130] 1254(30] 2226[3D] 123530] .
[ 20 Und. [ Plate 20 Und. 8 |5 Beam Member 5 () 7 13 | 2213D] 1105(3D] 166{3D] 1106[20] B
G Beam Member 6 (Y) 47 3 1110{30] 202[30] 1111[3D] 201[30]
30 ] Plte 30 @ |7 Beam Member 7 (Y) 2 |10 1090{2Dz) 22(3D] 2208[2Dz]
Beam-Plate 8 Beam Member & (¥) 16 5 I A - -
Set K=0.01 for members fed by plstes. | @] | [ |8 Beam Member 9 (1) E7) I 1103{2D2] 201(30] 2221(2De] Colored Plot of
10 Beam Member 10 (Y) 16 5 1 A H
[ Updete Scected ebers Wi e = : h I members with
BTV T L2 Beam Member 12 (1) 12 5 1 A
I S| | ==t 5 s ; B labels (ID, Length,
) W Beam Member 14 (Y) [ (14124 | 1090120y] 1105(30] 2232020y]
Length Factor [ s M@ s Beam Member 15 (1) 5 [7072 10901201 Factor or Cm
® [16 | Beam Member 16(1) P 7072 1114120y
cnfiee (A /[0S (17 sean benber 1700 5 | | (111220, 1105301 208205 Type).
A=0.85 |18 Beam Member 18 (1) ] 12 Ikl 1A I , B
e e @ 119 |Beam Member 19.V) 45 [1742 111520y] 1110[3D] 1538(10] 1539(1D] 154011
20d Norsok NOO4 B _|a Beam Mewher 20(1) 1z |77 | | 1115(205) (cdl
Il Beam Member 21 () 2 | 7072 | | 2208120y)
W (2 |Beam Member22(n) 2 7o | 2320209) el
2 Beam Member 23 (1) 6 |F 1 A
BF] Beam Member 24 (1) 6 |2 [ A | | £|
© (25 |Beam Member25(Y) i3 [1812 | 223302091 11108301 4200101 42111 42201014... | | [ g™ plot selected members
ir3l 26 Beam Mamher 26 (Y} 22 1072 2273201 4
= [#F Plot Members ID labels
Settings Find OK Cancel Igy  Plot Full Members ID labels
Plot Length labels
[ Piot Cm Type labels
- Plot Length Factor labels
|-~  Plot Joints for Selected Members
LA, Plot Members Y and Z axes

Beam Member — straight line. If it contains joints it is split on sub members

Beam Member 9 1103[2Dz] 201[3D] 2221[2Dz]
i 19.1 Sub Member 9.1 8 2500 1 A
9.2 Sub Member 9.2 8 2500 1 A
- 19.3 Sub Member 9.3 8 2500 1 A
94 Sub Member 9.4 8 | 2500 1 A
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Beam Member’s Length Plot

Select All Beam Members (Ctrl+A)

Press 'and J& Plot Length labels
to display Length Plot

Press OK

11

Beam Member Finder

- X
4ax S
Length Y |LengthZ Length Torsional Edit Member jn a directions)  Fiter
Break Joint Opticns Length =
7 = D Tele Bements  Lengthfm] 00 CnType  Modfied  Jont - NodelD Lot Typel
O [ User = : =
Y Plate 2DY x|
O 0z [ Piate 202
[ 20 und. [ Plate 20 Und &
=) [ Pate 30
[ Beam-Plate
Set K=0.01 for members fixed by plates | &
Update Selected Members
Setto Selected
tenghiml [ ][ sa 5
ko [ || |
Cm Type A v Set -
A=085
B Cace B—
usedin AP| 2A. AISCBY, 15019802 ] 1540( =
and Norsok NOD4 standards L B
L
2
t.d]
Ml Piotselected members
B Plot Members ID labels
Settings Find 3. OK Cancel | g Plot Full Members ID Jabels
2= Piotiengn iabeis
B Plot Cm Type labels
4B Plot Length Factor labels
& Plot Joints for Selected Members
A Plot Members ¥ and Z axes

Also it is possible to
display beam members
IDs by pressing E
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Analyze Job

12

Execute B+ Analyze from Job1 context

menu
SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Simcenter\AISC360 and Eurocode3\AISC360.simv — ] X
. File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
NERsSeoYP dT+sp BELHG BOm LA &=L
#-® Views (1)
@ Model ID [ | e  [Job 1
B Recognition -
- Jobs (1) Description | ||
- s
Er 4+ Add
@ 4 AddJob Of Jobs Analysis Linear Static ~ | SDCiemp
| Copy Analysis Options Define... Select Loads to be Analyzed (4/4)
i . =) Rename
: . % Remove Request Results e
(- N, Tools [ Displacement [ Strain i Al Entities [ #
A Standard - Analyze I = . Soen | ||#]
=3 Stress [] Strain Energy Read Resulls o
g5 Post Select Loads to be Analyzed... g IAI Entities l &
0. Optimi ——— [ Applied Force  [4] Force Balance Selection : =
ear Results . . s
[5 Reports [ Reaction F Dggrn:mEquabm Solid Stress/Strain: | Comer Results v|
] Bement Force Plate Stress/Strain: | Comer Results v
Aeply

Nodes: 1721 | Elements: 1858 ! D:\Vitalik\Tutorial\for Simcente\AISC360 and Eurocode3\aisc360_s.sim

MmKS (Millimeter/Kg/Second) | Simcenter .:
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AISC 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 9, 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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LRFD vs ASD

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

Tension (F.1) 03

Tensde Rupture (F_ir) 075
Compreasion (F_c) 09

Shear F_v) 03

Bending (F_b) 03

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&

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.

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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Add AISC360-10 standard

Execute Standards => Add =>
AISC360-10 from context menu

Resistance Factors: LRFD

15

'S | Standar-iso! Il

-6 Post-Pr % Add »]8 ses >

b |§1 oui.--; = Rename Multiple AISC » | AISC ASD 89 Members (Sth, 1989)

Roposta =1 Remove Mukiple API » AISC 360-10 Members (14th, 201 l.
Renumber ASME Viil (2010) AISC 360-10 Bolts (14th, 2010)
Clear results H DiN15018 (1984)
&% Load from Library DNV 4
DVS 1608 and 1612
AISC 360-10 Members (14th, 2010) —_ | X

D [ | Title [AISC 360-10 Members (14th. 2010) |
Aias [Standard1 |
ST T
Resistance Factors 2. lLHFD I v/ |ALL E‘ E: {.—E A.';i '.' g
St 8 e | || (e A 7
(O Calculate Cb (based on moment diagram, Chapter F1) v (X
@ User defined Co L] fL
Stfener Distance (Chapter G2.1) =
Net Area (Chaper 022) L]
Sewlogfocr Tie 03 [oded | M
[ Calculate asymmetric shapes as symmetric Elements _“:E-

[ Use API 2 RP for tubular shapes &

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

Materisls wih Yiekd and Tensle <0 [1 | |5

0.3
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Section Build Type

PresslIEjfor Section Build Type

Build Type: Rolled

Select To All

Press OK

OGO

Go to the next slide to Continue

16

AISC 360-10 Members (14th, 2010)

ID I | Tile  |AISC 360-10 Members (14th, 2010)

Description |

Settings

Resistance Factors

Section Build Type

Properties Characteristics

D [ | Title [Section Buid Type

Alias jSed:on _Build_Type

D it [

Properties

BuildType 3. |Roled

Property

1.150x8

2.130c7
340020020
4.1608

5. Main Vertical 480¢30
8.IPE400
9.220:12
11.300:10
12.200:10

13..180x9
14..IPE 300

15..100x10
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Lateral-torsional buckling factor (Cb)

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

g
Vi
/

Nominal Flexural Strength, M,

C, = 1.0 (Baslc Strength)

plastic design—-i—-— Lygi—
Mp ! inelastic LTB

|

|

|

|

|

|

I

|

0 ;
0 L, Ly

i

|
|

elastic LTB

Unbraced Length, L,

17

AISC 360-10 Members (14th, 2010) - m} X
ID [1 | Title [AISC 360-10 Members (14th, 2010) |
Alias | Standard1 ]
Settings Selection
Resistance Factors LRFD o |Awl ks| B3GR
Section Buid Type W E + 11 Shapes N

I@Caicdaterbasedonnmmdagram.G\apterFﬂl v X
O User defined Cb Defined = Jor)
Stffener Distance (Chapter G2.1) =
Net Area (Chapter D2.2) -

Shear Lag Factor (Table D3.1) =
[] Calculate asymmetric shapes as symmetric Elements

[] Use API 2A RP for tubular shapes &

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

0.1

Tors
[ Include Torsion check

v Preview Not Supported Elements

Materials with Yiekd and Tensle =0 [0 | &%

03

OK Cancel
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Define Material Characteristics

PressE to set the material yield
stress and tensile strength

Select All Materials (Ctrl+A)

Tensile Strength: 360e+6

Yield Stress: 240e+6

Press Set

Press OK

ODOOOOOG

Press OK

AISC 360-10 Members (14th, 2010) - o X
iD [ | Tale [AISC360-10 Members (14h, 2010) |
Alias [Standard1 |
Descrption | !
Settings Sdecbnn - - ‘

Resistance Factors LRFD v| o s (G [E) ) () A

Section Buid Type .IE‘ + 11 Shapes N g

@ Calculate Cb (based on moment diagram, Chapter F1) v (X

O User defined Cb Defined = Forc
Stffener Distance (Chapter G2.1) L]

Net Area (Chapter D22) L]

Shear Lag Factor (Table D3.1) -

[ Calcuate asymmetric shapes as symmets Bements

[] Use API 2A RP for tubular shapes 4 MateidswihYedand Tensie =0 0 | [5] |I.
Second order effects (APPENDIX 8)

[[] Take into account second-order effects (B1 muttiplier)

1..AISI 4340 Steel
2.AISI 4130 Steel

240000
240000

v n w

6)[CoK | concel
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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)
8- a input

e mTypes l_Edrt

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;

16 - All Checks together with combined.

® ; Charag .
~wra Classfi

. w4l Constants

- [m] X

Id Title {Alias)

1 CalculateCb
SecondOrderEffect
PercentOfAxial
CaleulateCm

- .ER stand
@[] Checks (16)

IncludeTorsionCheck
F_t

Fec

F v

Fb

F_tr

Fowl

F_tor

Alpha
UFTorsionLimit
UFTorsionCode
rolled

built_up
nonslender
slender
MotSupported
compact

nencompact

075
09

03

Description

Set 1 to calculate Cb based on formula (F1-1). Set 0 to use
Set 1 to tske into account second order analysis effect (Appe
if shear force is lower than percent of axial force than memb:

Cm will be calculated only when second analysis order effec

Include torsi

Tension Resistance Factor
Compression Resistance Factor
Shear Resistance Factor

Shear Resistance Factor

Tensile Rupture Resistance Factor
Shear rolled |Beam Resistance Factor

Torsional R
LRFD force

Additional assessment on torsion is required for open sectio

Code is used for Torsional WMilization Factor when it is highe

[+]

ion check with neglected warping?

esistance Factor

level adjustment factor. Used in {A-8-1)

Canwl

19

= Standards (1)

=8 1.AISC 360-10 Members (14th, 2010)
=] I__' Input
i 70 Constants (22)

<= Types (2)

& Characteristic (5)

-&%a Classffications (0)

@ Standard Tables (0)

E] . [v] Checks (16)
--[¢] 1..Beam Characteristics
+-[¢] 2.Circular Tube
g 3..Rectangular Tube
--[v] 4..Bars
-[7] 5.Section C
--[¥] 6.Section |
+-[v] 7..Adal Strength
--[¢] 8..Shear Strength
|- 9..Bending Strength Bars
10..Bending Strength |-beams
i 11..Bending Strength Channels
-[¥] 12. Axial
--[v] 13..Shear
14.Bending
; 15..Torsion
=-{v] 16.Overal
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Preview Table Results

Select Tables

Execute Table (expand/extreme) in

context menu

Select Extreme Options - Detailed

Press Fill Table

OOOOG

Press Ok

20

2.
@& Components Table
rorts (0) =
. Extreme Flow Table
- -1 - | X — -
culate [S1] Cheg i=  Remove Multiple
esults result] 26 g
enumber
Al (LG1, Compor 2%
Custom Check Table - o X
T
P E— Uk Ui Ui USwx BP9 o
Descrgtion | Al e | ] T
Value | 000/ 000 000 000 000
Check [16.Overal ] | Bementio | 59 152 1 1877 1180
Load 153 LS2 LS2 LS4 LS2 |
Load Group [1.Overall | |G = T T I
Table Type Bxtreme (worst resul on selection) | | [vaioe 032 085 182 022 182
Teble Structure | Direction over Parameters <! | |BementiD 955 7 1854 1125 1854 |
A : o | [tead 13 153 153 1s3 154
Absolute [ |
Doticic Obrss Value 032/ 085 182 0z 18
o | | ® Detaded (extreme locations - element and load for Load Growps) | Bemert ID 5 m 1854 1125 1854
©) Shon fordy edremes} Load 53] 153 153 153 154
None
1
Noe
Ascendng
A ks B0 R & A
+Component ‘1, AISC360 selection (s1) #
v (X
22
Bements 1856 < >|
Set Defouk Tele 4. ok Cocel | . |
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Utilization Factor Plot

Select Plots Pressl GJ to preview Plot
i =-[¢] 16.0veral
Execute Criteria Plot in context B8 Tables (2)
menu Press Ok w4 G 1.
#-g& Post-Processing |BB Criteria Plot
oo imizations (0|
: 9 Opt © [ ContourPlot
[ Reports (0)
=l Rename Multiple
aise360_s : Job 1 Linear Result EE Remove MU'tlple
SdcData, Static Step 1
%3 Renumber
Min : 0.00, Max : 1.82, Units = Unitless
120 / Criteria Plot — *
0.
0 . e | |
l oo Description | |Iv
0.90 N\ ]|
N —— Options Sction ———
0.80 VS - Check [16. Overall | AL (A R AN -
l 0.70 Load Group |1..D\:era]| + Component "1.s1.AISC360 selection| | oo | &
l 0.60 Parameter iUFOveraH ‘-’I v %
| 050 Al y POyl
o 040 I~ e S | —— LG Paramster Absoiute V|
l el L™ WL =
l 0.30 S Poirt Of Interest | Total ~| Type | AbsMax v|
B View t.DefatView v [#][#]  Bements
0.10'
u. ms [ IR 7
oy | SeDefatTee | ][ ok J4 caea |
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Plot. Create View

Title: Isometric

Orient model in Simcenter as
shown on the picture

Press Get

OlOIO,

Press OK

¥ view
Description
Location

Origin X |-4205.83 Origin¥ | 6041.74

Rotation Matrix

Origin Z |3754.09

xz 001
| vz |0.9e
|z [0.10

22

XX 089 XY l0.46
YX 008 | vy [0.02
z l0.46 | zv -0.83
Scale [165€-002 3.

Get || show

|

Settings

Rendering Style | Shaded with Edge ~ |
Edges [ External v
Edges Color Silver Gray v
Lighted

Color Display Smooth =

[] Show Cross Section and Plate Thickness
["] Show Deformation

Show undeformed model

2.

Legend Text Coler

Automatic Font Scaling

Text Scale Factor
Legend Header

Legend Position

Legend Limits

(®) Use limits from legend settings

O Use local limits
Mode

Min

Max

Number of levels

Format

Deep Steel v|

[ Automatic V|
Left |

| Get [ show |

Automatic

General

a.|

ok || cencel
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Display Plot

@ Press ﬁ to display plot ¥ Criteria Plot _ ¢

D Tile |

Description | | v |
20 Selection
1. el M o & i B e W ) I sy
l Check 13.0veral .| el (3] 2] 5] [a] (@
1‘10I Load Group |1.Overal | [0 +Component 3.51 AISC3AD select| | o0 | o
Ciptions _ %
1.00 Parameter | LF Overal ""] w o
5 - : JOIpCl
. “ 0.90 Diirection Al ==z =)
, \‘»( LG Parameter :hbsolme | Hements |1856 |
0.80 — :
v’ §' terest Valie Type | AbsMax Limits .
4()’ 0.70 I View :?..Jsome‘tﬂc | E III Type | None =
I \ 0.60
0
o i
A <
w’ 0.40 l | SetDefak T | B o [ ced |
0.30 I
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Eurocode3

24

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
rules and rules for buildings

S

EUROPEAN STANDARD EN 1993141
EUROPAISCHE NORM oy 2006
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Eurocode 3: Design of steel struchures - Part 1-1: General rules
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Description of Eurocode3 (EN1993-1-1, 2005)

Eurocode3 Members (EN 1993-1-1, 2005) -_ O X

D [2 | Ttle [Eurocode3 Members (EN1993-1-1, 2005) |
GmO - resistance of cross-sections Alias [Standard2 |
whatever the class is; Descrition | I
Gm1 - resistance of members to instability e
assessed by member checks; Partial Factor Gm0 Fabrication Type | | X
Gm2 - resistance of cross-sections in Pastial Factor Gm1 10 ||| Menufacture Method | | [
tension to fracture. s % . | |t
ALT,0 — plateau length of the lateral =

. . Lambda LT,0 0.4 Section Net Are

torsional buckling curves for rolled = ps ] i = |-
B - correction factor for the lateral Eta 12
torsional buckling curves for rolled Comection Factor Ke Lengths for Torsional-Alexural and Lateral Torsional Buckling
sections; ) LT = max(ly. L2)

@® Calculate according to Table 6.6 @ 1T = el i1 irong axa (Lyior Lz

. . . = )

n - is used in the shear area calculations. T

(O Set Kc = 1for all members (O Use Torsional Length from Beam Member Finder
Note: All parameters may be taken from = 'g)‘“a' VD E R A 2R

. Calculate asymmetric shapes as i General C; 6.3.2.2

the National Annex et

Materials with Yield and Tensile =0 D Gu (O For rolled sections or equivalent welded sections (6.3.2.3)

Selecton  [104 Properties | [#] | O worstof 6322)and (632:3)

2 | Preview Not Supported 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):

25

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.
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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 ke
(T TN 1.0
Y=l
[[[[ﬂﬂ]]Iﬂ]]]Immm 1
1.33-0,
Aly<l i
e 094
S 0.90
091

The following cases are NOT
recognized and are skipped:

o

/

A\

0,86
0,77

0.82

26

Eur [
D [2 | Ttle [Eurocode3 Members (EN1993-1-1. 2005) ]
Alias [Standard2 |
Description I ] S
Factors
Partial Factor Gm0 Fabrication Type  [Defined | |XE
Patial Factor Gm 1 Manufacture Method [Defined | | T
Partial Factor Gm2 Filet [Defined | | Tk Member Length for Torsional
Lambda LT.0 Section Net Aea [Defined | (] and Torsional-Flexural Buckling
Beta Material Type | | M, Check (LT) by default is max
Ba among Ly and Lz lengths. For
Cormection Factor Kc L engths for Torsional-Flexural and Lateral Torsional Buckling lateral torsional buckling (L LT) is
) Cokci i st b T B o Tomatyta) Gty length in strong axis.
O Set K = 1for all members O Use Torsional Length from Beam Member Finder
Lateral Torsional Buckling Method
[ Calculate asy shapes as (@ General Case (6.3.2.2)
Materials with Yieldand Tensie =0 [0 | |6%| O Forrolled sections or equivalent welded sections (6.3.2.3)
Selection |12 Properties |[#] O worstof (6322)and (632.3)
e Preview Not Supported OK 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
.8 II
Length Y ngthEdithbermaﬂdkections) Fiter  Import
Break Joint Options Teaath
Torsion (Lb) > ID ‘ Title Elements Length [m] Eactor Cm Type Modified
ENE Beam Member 1 (T) 47 13 |
i) u
L L] User Beam Member 1.1 (T)
&4 2o¥ L] Plate 20Y 12 | Beam Member1.2(T) s 125 [1 [ _
[ 20z [ Plate 202 1+)3 Beam Member 1.3 (T) |9 |25 K |A |
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Eurocode3. Fabrication Type

OOOOG

27

CoETE o, TR .
Execute Standards-Add-Eurocode3- -5 Post-Process| =D Rename Mutigle ASC ;
. Optimizations *— 2
Eurocode3 Members B Reports (@) | o emoveMultie “" .
4% Renumber ASME VIl (2010)
Clear results DIN 15018 (1984)
- ] ) I8, Load from Library DNV »
Press IE]to set Fabrication Type DVS 1608 and 1612 I
) EN13001 (2018) °
Eurocode3 » |B  Eurocodes 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
ID [2 | Tile [Euocode3 Members (EN1993-1-1. 2005) |
Press To All Aias [Standard2 |
Descrption | (]
Factors
Press Ok Patial Factor Gm0 Fabrcation Type | 2)
Partial Factor Gm1 Manufacture Method | ] [xE]
Partial Factor Gm2 Fllet | | [xH
Go to the next slide to Continue Lambda LT.0 Section Net Aea | | =
Properties Characteristics = X Beta Material Type | | I'MF!
s
D 1] Tt [Fabrcation Type ]
e [Febaaiontipa ] Correction Factor Kc Lengths for Torsional-Flexural and Lateral Torsional Buckling
Descrton [ 4I'VJ @ Cakulate according to Table 6.6 ©t1;mli?mmayorw
pocetes 3. = = — O Set Ke = 1for all members O Use Torsional Length from Beam Member Finder
Fropety Vabe rl Lateral Torsional Buckling Method
T s [ Caleu ic shapes as symmetri @ General Case (6.32.2)
SAWA0R 5 Materials with Yieldand Tensie =0 [0 | [s%] (O Forrolled sections or equivalent welded sections (6.3.2.3)
5. Main Vertical 480x30 | Rolled ——=
8_IPE 400 | Rolled Selection I104 Properties I & (O Worst of (6.3.2.2)and (6.3.2.3)
9.22012 [ oted L4
L = ] [ ot v S o] [ e
13,1808 |Rolled -
14.1PE 300 | Rolled
1510010 | Rolled
5. % ] o www.sdcverifier.com




Eurocode3. Manufacture Method

Pressﬁ]to set Manufacture
Method

Execute — Hot Finished

Press To All

OO

Press Ok

28

Go to the next slide to Continue

Eurocode3 Members (EN 1993-1-1, 2005) - [m} X

D [2 | Ttle [Eurocoded Members (EN1993-1-1, 2005) |

Alias [Standard2 |

Factors

Partial Factor GmD Fabrication Type | Defined | [xH

Partial Factor Gm1 1.0 Manufacture Method | | 1.

Properties Characteristics - O X | | "IE
=
ID [27 ] e [Manifacture Method ] e | | (.
Desciton | [E%
Proverties ‘ 3. for Torsional-Flexural and Lateral Torsional Buckling
Hollow Manufacturing Method 2., |Hot Finished v ]| AoplyToSelected | | ToAl | L maxqy. 12)
Vo " T=Iet1¢ﬂhmﬂ-|gaadsﬂ_yaLz)
1.150x8 Hot Finished Torsional Length from Beam Member Finder
21307 | Hot Finished N
I | Buckling Method
3.400:200x20 | Hot Finished
41608 :Hul Finished beral Case (6.3.2.2)
5. Main Vertical 480x30 Hot Finished rolled sections or equivalent welded sections (6.3.2.3)
8.IPE 400 | Hot Fiished
9.22012 | Hot Finished st of (6.3.2.2) and (6.3.2.3)
11.30%10 Het Finished
12.20010 | Hot Finished T T
13.180:9 Hot Finished )
14.1PE 300 Het Finished
15.100<10 Het Finished
4, ]
—— i
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Eurocode3. Fillet

OO

29

Press If to set Fillet

Properties Value - 0

Press To All

Press Ok

Repeat Steps 1-4 for Section Net
Area

Eurocode3 Members (EN 1993-1-1, 2005) - O X
ID 2 Title [Eumcode3Mellbeﬂ(EN1993—1-1.2005)
Alias [Standard2
Dol |[w]
Factors =
Partial Factor Gm0 Fabrication Type  [Defined | T
Partial Factor Gm1 10 Manufacture Method [Defined ] [XE
Properties Characteristics — m} X Flllet I l E,
D F | Tte [Fiet | | Section Net Area I | (=
Mias |Fvﬂet ‘ M ial Type I
Descrpton | &2
Properties 3- ‘ 2
Value 2. || Fomio saeaa | |_|T°” Lengths for Torsional-Flexural and Lateral Torsional Buckling

Go to the next slide to Continue

Property Value A I_?_]

2.CrossSection:11

3.CrossSection:8

4..CrossSection:9

5..CrossSection:6

6. CrossSection:7

7. CrossSection: 12

8..CrossSection:13

9..CrossSection: 14

10. CrossSection: 15

11. CrossSection: 16

12 CrossSection:17

13 CrossSection: 18

14, CrossSection: 19

15. CrossSection: 20

16. CrossSection:21

17. CrogsSection: 22

18 CrogsSection:23

19. CrossSection: 24

20. CrossSection:25

o olalooaloo oo oo s ooaaalas

21. CrossSection:26

4. | Ganool

@ LT =max(ly. L2) )
L LT =length in strong axis (Ly or Lz)

(O Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method

(® General Case (6.3.2.2)

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 || cancel
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Eurocode3. Material Type

OO

30

Press M to set Material Type Eurocode3 Members (EN 1993-1-1, 2005) - o X
D [2 | Title [Eurocode3 Members (EN1993-1-1, 2005) |
Execute — S235_S275 S355 5420 Aias [Standard2 |
Descrption | [v]
Factors —
Press To All Partial Factor Gm0 Fabrication Type | Defined | Tk
Partial Factor Gm1 Manufacture Method |Defined b <
Materials Characteristics - m} s Flllet |Ddi‘9d I IE‘
Press Ok Section Net Area [ Defined | [m=]
ID [1 | Ttle [Matenal Type |
Mlias |Matefia{Type ‘ Makerial Tm | I I °
Description | (B2
Press Ok s 3.
ke T 2. [ 2| oy To seemed | [T ] Lengths for Torsional-Flexural and Lateral Torsional Buckling
@ | ® LT =max(ly, Lz)
Material Value \__‘_. LLT= m in m axis (Ly or LZ)
1..Structural Steel 5
— () Use Torsional Length from Beam Member Finder
Lateral Torsional Buckling Method
@ General Case (6.3.2.2)
(O 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

4o ][ cma
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Standard is created

EIE 2..Eurocoded Members (EN1953-1-1, 2005)
- Input
=-{w] Checks (19)

----- E 1..Beam Characteristics

----- [X] 2..Rectangular Tube

----- [X] 3.Circular Tube

----- @] 4. Shape

----- [X] 5.C Shape

----- [X] 6..Common Shape

----- [X] 7.Fange Classification

----- 8. Classificaton

----- %..Shear Check

----- 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
----- 17. Faorces

-[+] 18..Cross Section COveral
[#-[+] 15..Buckling and Overal

=l

31

Standard contains 19 checks:

1 - Beam member 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

OOOOO

Select Tables

Execute Table (expand/extreme) in
context menu

Select Extreme Options - Detailed

8..Cross Section Overall

% E@ Table (expand/extreme) I 2.

€8 Components Table

. [+
Press Fill Table s B, Extreme Flow Table
imizations (0)
— i
Reports (0) = Remove Multiple
Ok 29 Renumber
Press .
=) Rename Multiple
Custom Check Table - o X
5 0 e
o 12 ‘ Tile ‘ | Extreme UF Aial L¥ ShearY LF ShearZ | UF BendY I Uf BendZ Uf Comb
Beewretin| 5] ] Vet 000 000 000, 000 000 oo
Options Bement 1D 59 1140 1401 | 1528 | 1251 | 269
Check [18.Cross Section Overal | | |Load Ls3 LS4 Ls3 Ls2 Ls2 LS
Lond Grods [1-Overal | [0 | | Maximum
T 0 e : 21 | Ve 028 016 0.16] 058/ 163 163
= . | [BementiD 955 171 nzs| n2s| 1854 1854
Table Sctire: | ABERN ERCRATS 1 Load 153 1s3 1s3 1s3 153 s:
e A Absolute |
Exiveme Optidvs Vaiue 028 016 016 058 163 169
3‘ @ Deta = and load for Load G 5)) I Bemert 1D 955 m !125_ 1175_ 1854 1854
Load Ls3 (B3 Ls3 Ls3 Ls3 LS3
Nane
1
None
Ascending
Ll ks B DG (R A
+ Component 2. Eurocode3 Shapes (52’ A [F
v [ X
28
— — . »| [
Set Defaut Tile | 4. [ e | 5. ok ||/ canee |
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Utilization Factor Plot

Select Plots

®

Press () Ito preview Plot

Execute Criteria Plot in context
menu

®

Press Ok

aisc360_s : Job 1 Linear Result
SdcData, Static Step 1

Members - Elemental, Scalar

Formula Used : SdcExpression

Min : 0.00, Max : 1.63, Units = Unitless

l 0.20 z

l 0‘10' )
Lo v
. %
0.00

[Unitless]

33

~[Z] 11..Bending Check

-[@] 12.Bending and Axial

- 13..Buckling Compression

-[Z] 14..Buckling Torsional

-[Z] 15..Lateral torsional buckling

}-[¥] 16..Buckling Compression and Bending
17..Forces

=-[¢] 18.Cross Section Overall

=-EH Tables (2)
. .-B8, 1.0Over Load Groups
BB 2.All (LG1, Component '2..Eurocode3 Shapes

155 4 [

; ® 19.Bucklid 3  Criteria Plot 2.
& Post-Processing [B ContourPlot
-~ f Optimizations (0)
“[4] Reports (0) =b Rename Multiple
= Remove Multiple
27 Renumber
Criteria Plot - X
ID 2 | Twe |
Descrpton | v
Check (18.Cross Section Overal | el k| | E G (R 9
Load Group |1.Overal | || | +Component 2. Eurocode3 Shapes (5| |/ | &
Parameter U Section v v X
Al L L
LG Parameter Absolute v|
Point Of Interest | Total v| Tye |AbsMax v|
View 1. Defauit View v| [#] [#] ' Bemens [1856 |
wo [ @] 7
Set Default Tl 3.[@][ ok ]4. cancel
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Create Predefined Report

Execute Reports - Add - Designer- g%/ Eﬂ | [l
> Wizard - Em
Results. r 7 (i pty
— Remove Multiple [ Wizard - Model Setup
%% Renumber [ Wizard - Results
Press [0 to generate report b, Generate Multiple B Wizard - Full
Designer - Empty
. g Desi - Model Set
When report is generated press & e
Designer - Results
. . g Designer - Full
Home  Insert  Results €%Post Processing  Import
=] ||_TlE ME: olE 5. sl ':I ## == [@3 Presentation
Seve Save  Save Generate rport to xport | Report  Unit  Legend Number = Report Expand Collapse Move Move | Report Fage Views Components
Project Report Report As Word PDF | Settings System Seftings Format | Structure  all all aw Layout Display *
Results report includes an B Fist e
. . [E][¥] Tsble of Content Results
overview of the displacements
@ (2] Results 1..Static Structural
and stresses.for all loads gnd @ CI) Appendic indicidui Tnads
standards with all predefined RS———— —"
Individual Load '1..Gravity - step #1°
tables and plots Displacement 11,1 Encs _
Individual Load  1._Gravity - step #1 Selection All Entites
yp Extreme. Category Displacement
Extreme Ux[m] Uy[m] Uz[m] Usum Rx Ry Rz Rsum
Minimum 000 000 000 [m 20 20 000 0.00
Maximum 000 000 000 000 oo om 0.00 oo
Absolute 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01
Generating item... (8 of 72) X
Usum (IL1, All Entities, v1) generating...
Remaining time: 0 minutes, 55 seconds
|| %
Stop
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Generated Report

1..Abs Uf Overall {LG1, Component 1. AISC360 selection (s1)', v1) 1. Abs Uf Combined (LG1, Component 2. Eurocode3 Shapes (s2)' v1)

1"

-~ -
o
Check [51) 18..Overall LoadGroup LG, Overal Check [52] 16. Bucking Compression and Bending Load Group  LG1. Overal
Parameter  Absolute Uf Overal Selection Component "1, AISC360 selection (s1) Parameter  Absolute Uf Combined _ Component 2. Eurocoded Shapes (s2)
View 1..Defaut View Data Conversion No Averaging View 1. Default View Data C; No Averaging
AISC 360-10 Eurocode3
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