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Preface SDC M

VERIFIER

- In this tutorial, AISC 360-10 & Eurocode3 Beam Design Checks are reviewed in details.

- Abeam 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 & Eurocode3

standards.
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Launch SDC Verifier )

& SDC Verifier 2023 R1 - Untitled

[ZCE Home Seitings  Recognitions  Tools  Standards

= = Parametric Model ¥
Execute File - Open Project [ & s

Project

Project: AISC 360-10 & Eurocode3.sdcv A

data3 (F) Vova In Work Updating SDC tutorial OLD version Beam member check

Date ed P

1/22/2020 3:31 PM SDC Verifier Project

15:05:51 Floating License was successfully obtained

G+ Femap
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Predefined project SDC Iz

VERIFIER

I @ Views (1)
I B Model
- BB Recognition
4 [ Jobs (1)
R =] 1. Static Structural
4 ‘& Individual Loads (8)
& 1.Gravity -0.81.Legs.Fixed
& 2.Force Down.Legs.Fixed
& 3.Force Top.Legs.Fixed
& 4. Middle Legs.Fixed
& 5.Wind ¥.Legs.Fixed
& 6.Wind Y.Legs.Fixed
4 <+ Load Sets (4)
++1.Load Set 1
+¥+ 2.Load Set 2
++ 3. Lload Set 2
++ 4. Load Set 4
4 H | oad Groups (1)
4! 9. Load Group 1
FG Fatigue Groups {0)
B Tables (0)
#! Plots (0)
| K Tools
Standards (0)
r B8 Post-Processing
[Z] Optimizations (0)
[ 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 SDC Iz

VERIFIER

Execute |  Analyze |from
Static Structural context menu

pdat t ersion\Beam n

lecognitions  Tools
D - H F? [5 Export Parts to File ® L2 Properfies 2= Parametric Model v
= =1 L] Import Parts from File [¢) Preference 7] Renumber IDs
New  Open~ Save Saveds Close
Project Misc
I @ Views (1) General
I B Model :
b I Revognition D h | Tite |static Structural |
4 [ Jobs (1) e
2 B 1 Sic sucu Bsorrin | v]
I & Individual Lo| " | Add o
I+ Load Sets (4)| & Add Job of Jobs nalysis Options
I 4! L oad Groups . i Li Stati el is O Jefine.,
= [ nalysis near Static Analysis Options Define...
FG Fatigue Grou| Copy | ‘
ERtebles(t) (7 | Hename =0 bingar | Select Loads to be Analyzed (6/6) |
b AT ":' Plats (0) ¥ Remove
00
= =quest Results -
Ana <
I B standards (0? I > lyze I Displacement [] Strain Analysis All Entities
Post-Processing to be Analyzed Selection
[Z] Optimizations (0) Stress [] Strain Energy Read Results
5 All Entiti
] Reports (0) | Applied Force ["] Force Balance Selection hes
Reaction Force O Constraint Equation Solid Stress/Strain: Corner Results ¥
Force —
Hot Spot Stress
] Use Simple Stresses outside Locations [ Use Average Corner Data
PTG T =
15:09:20 Updating Beam Member Finder...
15:09:20 Updating Weld Finder...
15:09:20 Updating Beam Section Finder...
15:09:20 Updating Panel Finder...
15:09:20 Updating Connection Finder...
15:09:20 Updating standards...
15:09:20 Project FAVovalin Work\Updating SDC tutoriaN,OLD version\Beam member check\AISC 360-10 & Eurocode3.sdov was opened b
MNodes: 1725 Elements: 1858 F\Vova\n Work\Updating SDC tutorial\OLD version\Beam member check\aisc360_v112.modfem MEKS (Meter/Kg/Second) G+ Femap
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Explanation of Joints SDC Iz

VERIFIER

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;
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Joint Recognition SDC M
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¥ Jsint Finder - o X
Execute Edit from Joint Finder 4
Change Type for Selected Joints
contextmenu e None L= | sen [umms ]
Plot All Joints Filter by Type |None, 1D, 2Dy, 20z 2| Apply Filter Find by Node ID
Show Labels | None -
_a Press Find. Show 2D Joint Axes | Relevant v E
L@ Free (0) (]
[ 2Dy (0) Plate 2Dy (0) 2D only
I @ Views (1) 20z (0) Plate 202 [0) Nane
It . Model [¥] 2D Und. (0) [¥] Plate 2D Und. (0)
a m R gniﬁnn EDI ()] Plate 3D (0)
_L Joint Find User (0) Beam-Plate (0)
u/: Beam M i Edrt m [ Show only loint Elements ‘
' Beam 5
= Panel Fi Colored Plot
4k Weld Fin Plot Types
B Jﬂ! b‘;t{";‘;‘w' Plot Entity ds
' = .
c i
b % Tools Plot Types and Entity Ids
3 standards (0 Export
& Post-Processing
[Z] Optimizations (0) i

@ Reports (0) a

Tools Standards  Help

It is possible go to

Recognitions on ]
Ribbon tab and press ALL -L n/: = & i ﬁ&I
Joint: Recognize Al | Joint Beam Member Panel \wWeld Connection  Beam Section

| loint Finder - recognize joints Igzs
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Joints Plot

Select All Joints (Ctrl+A).

Press [+]and execute |4 _ Plat Joint Type in Colors |

Press OK.

Z
YLX

o1
C1:300087 / 300085[FH]

Modify Joint Type

SDC

VERIFIER

M

Plot Joints of
specific type

Joint Finder

4 [5[=

Change Type for Selected Joints

Tyee [Nore s ]
Plot All Joints
‘Show Labels | Nane v

Show 2D Joint Axes | Relevant

1D (0) Free (0)
] 2Dy (30) Plate 20y (0}
[] 2Dz (28) Plate 2Dz (0)

2D Und. (14) Plate 2D Und. (0)

3039 Plate 30 (0)

User (0} Beam-Plate (0}

z||8
H!H

[C] Show only Joint Elements

Settings

Find

Selection

| Al Entities

Fifter by Type | Nene, 10, 2Dy, 20z,

7] [ ey Fiter

# Nede ID =117 30
[ Node ID =136 3D
4 Node ID = 155 EN)
| [# Node ID = 165 3D
& Node ID = 201 Eh)
[ Node ID = 202 3D
Sibigde D —
# Node ID = 237 2Dy
[ Node ID = 243 20y
& Node ID = 251 2Dy
® Node ID = 258 -

ibode =265

Find by Node ID

[X] ]

v | [ar

L. Plot Joint Type Labels

|
Em | Plot Joint Type in Colors I
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Beam Member Lengths in 2 directions SDC Iz
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Beam Member Finder recognizes beam members and (buckling) lengths for different directions (Y, Z and Torsional).

2DY =

Length Z - 2 Beam Members with L =5
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Recognize Length SDC Iz

VERIFIER

. Beam Member Finder - m] %
_0 Execute Edit from Beam Member OE+EE
F'nder contextmenu Length ¥ | Length Z | Length Torsianal | Edit Member (in all directions) | Fitter | Import |
rz:::‘;t()pl;ms . D Title Elements  Length t::s:‘ CmType Modified Joint - NodelD [Joint Type]
—a Press Find o o
M 2y Plate 2Dy :
[120z [] plate 2Dz
[] 2D Und. [ Plate 20 Und.
I @ Views (1) £} Plate 30
I EH Model [] Beam-Plate
4 E Recognition S K =00 T i riembs kel by e
_L_ Joint Finder | Updte Sefecid Members |
,.ﬁ Beam Membe —= Set to Selected
Aol ] 1 o
= Panel Finder ’ lengthFactor | | -
s Weld Finder —
sl Connection Finder A=085
! B Jobs (1) o e o
| K Tk andl Norsok NOO standards
Standards (0)
I €2 Post-Processing
[Z] Optimizations (0)
[l Reports (0)

Default Break Joint Options for Tabs:
Length Y: 2DY, 3D, Plate 2DY, Plate 3D

It is possible to open it
another way - go to

Recognitions tab in ALL _L ./:l' E' & 4 ﬁ?

Ribbon and press Beam Recognize Al | Joint Beam Member Panel \wWeld Connection Beam Sechon
Member:

File Home  Seiings [Mal=esshilie =88 Tools Standards  Help

Length Z: 2DZ, 3D, Plate 2DZ, Plate 3D
Length Torsional: 2DY, 2DZ, 2D Und, 3D

| Beamn Member Finder - recognize beam members and their length
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Beam Member’s Length Plot SDC Iz

VERIFIER

) . Beam Member Finder = O X
Beam Member - a straight line.
If it contains joints it is split on [t][= 4 E[=]
sub members. Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter | Import |
|B:k J:':t Optiois D Title Elements  Length t::gf‘ CmType Modified Joint - NodelD |-
ngtl »
@ 1 Beam Member 1 (¥) 47 13 1107[30] 155[3D] 1104[30] 4[30] =l
Lo L User @2 Beam Member 2 (¥) 47 13 1109[30] 136[3D] 1108[30] 117[30] E
) i 2Dy Plate 2Dy H3 Beam Member 3 (¥) 32 10 1090[2Dz] 22[3D] 2208[20z] 5
Break Optlons define what 265 i 4 Beam Member 4 (¥) 32 10 1100[2Dy] 1117[30] 2218[2Dy]
joints are used to Split beam i s # 5 Beam Member 5 (¥) 18 5 6(3D] 24[3D] 7[30]
mem bers [] 2D Und. [] PMate 2D Und. 6 Beam Mamber 6 (¥) 12 5 1 A
s e 7 Beam Member 7 (¥) 40 10 231[20y] 237]2Dy] 243[2Dy] 3{30] 1
=F Beamn Member § (¥) 40 10 251[2Dy] 258[20y] 265[2Dy] 5{30] 1
[ Beam-Plate @0 Beam Member 9 (¥) 18 5 271 237[2Dy] 258[2Dz]
Set K=0.01 for members fived by plates & 10 Beamn Member 10 {¥) 40 10 271 23[30] 1389
- = 11 Bearn Mermber 11 {¥) 26 7.071 243[20y] 23[30] 1383[2Du]
| SRR | 12 Beam Member 12 (Y) 13 2536 1 A 231[20u]
Change Length/Factor for - = 13 Beam Member 13 (¥) 13 2535 251[2Dy]
N Length it | | | = | = 14 Bearn Mermber 14 {¥) 26 7.071 265[2Du] 23[30] 1361[2Dy]
selected beam members & @15 Beam Member 15 {¥) 45 14143 A3 Plot seected members
Length Factor Set 16 Beamn Member 16 (¥) bE] 7071 A 1 : :: :::.i:;me.
Cm Type is used inAPI ZA, ISO Cm Type A ¥ Set =17 Beam Member 17 {Y) 36 10 T piot Full Members 1D Lsbels :
19902 d N k NOO4 ERE Beam Member 18 {Y) 32 10 [ Piot Length Labes Seles
an orso N ‘;f gfffulam ® 19 Beam Member 19 (Y} 36 10 E : :“ EE'“ ’;P;‘ “’*‘e‘;bd
o= ot Len: actor s ]
standards used in API 24, AISC89, 15019902 20 Beam Member 20 {Y) 2 o7t 1 A 11 | ot e s st s
and Morsok NOD4 standards =21 Beam Member 21 (¥) 45 14143 A Piot Members ¥ and Z axes
nn - T T Y r ar A . 8 Plot Length Labelsin ¥ and Z axes
2 .,1"
Pre e 0 0 de = Settings
eCcog on optio electio
defa e Press Find to automatically recognize Colored Plot of members with

labels (ID, Length, Factor or Cm
Type).

Beam Members and Sub Members for all
3 directions (Y, Z and torsional)
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Sub beam members

Break Joint Options define which types of joints will be used
to split Beam Member on sub members. There are 3
predefined Break Joint Options (Length Y, Length Z, and
Torsional) and custom.

Beam Member Finder - 8] X
(= 4 ==
Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter | Import |
Break Joint Opti [ A
ek ik Bptions D Title Elements  Length "™t Type Modified Joint - NodelD [oint Type] D
‘ Length Y G Factor
21 Beam Member 1 [¥) 7 13 1107(3D] 155(30] 1104[30] 430] =]
[1w [ User I 11 Beam Member1.1(¥) 11 g 1 A [E
20y Plate 20y 12 Beam Member 12.¥) 3 25 1 e B
2 A
202 [ Blate 2Dz 13 Beam Member 1.3 (¥) 9 2.5 1 A
14 BeamMember 14 (¥) F) 25 1A
12D Und. [ piate 2D Und. I 15 Beam Member 15{7) 9 25 1 A
- BT @2 Beam Member 2 [¥) 7 13 1109(3D] 136(30] 1108[30) 117(30]
3 Beam Member 3 (Y] 2 10 1080[2D=] 22(3D] 2208207
[] Beam-Plate
®4 Beam Member 4 (¥) 2 10 1100(2Dy] 1117[30] 2218120y]
Set K=0.01 for members foxed by plates @] | B 5 Beam Member 5 () 18 5 6[30] 24[30] 7[30]
e 5 Beam Member 6 2 5 1 A
‘ Updae Seiecred Memibers ‘ eam Member 6 (¥)
e @7 Beam Member 7 [¥) 10 10 231[20y] 237(2Dy] 243(2Dy] 313D] 1361[20y] 1355(2Dy] 134[2Dy]
St et & Beam Member 8 (Y] 10 10 251[2Dy] 258[2Dy] 265[20y] 53D] 1383[20y] 1376120y] 1368[20y]
Length el | @9 Beam Member 0 (¥) 18 5 271 23712Dy] 258(202]
- @10 Beam Member 10 (V) 10 10 27123(30] 1389
Length Factor l:l ERY Beam Member 11 (Y) 26 7071 243[2Dy] 23[30] 1383[2Du]
Cm Type 2 Beam Member 12 ¥) eH] 253 1 A 231[2Du]
o @13 Beam Member 12 (Y) 3 3535 251(20y]
¥ erita @ Beam Member 14 (1) 2% 7071 265[20u] 231301 1361(20y]
used in API 24, AISC39, 15019902 ® 15 Beam Member 15 (1) 45 14143 1080(2Dy] 1105[3D] 2232[20u]
and Norsok NOO4 standards 16 Beam Member 16 (V) 23 7071 1 A 1090[2Dz]
@17 Beam Member 17 (V) £ 10 1105(30] ” @
[ ] Cance
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Beam Member Finder interface SDC Iz
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Beam Mermber Finder - m] *
Select all Beam Members (Ctrl+A) HE= 4 ==
Length Y | Length Z | Length Torsional | Edit Member (in all directions} | Filter | Import |
Break Joint Opti & [
reak Join' Ofies , [} Title Hemenits | Length | X9 (cniType) Modified Joint - NodelD [Joint Type] [‘
[ Length ¥ B Factor
PreSS a nd execute 1 Beam Member 1 () 4 13 1107130] 155(30] 1104(3D} 4(30] =]
| O L] User E2 Beam Member 2 (¥) a7 13 1109{30] 126[30] 1108[30} 117[20] x|
. 0y Plate 2Dy 3 Beam Member 3 () 2 10 1090(2z] 22[3D] 2208(202] ]
tO d'ISplay Length Plot | '.' pIOt Length Iabels Cloos Ep— B4 Beam Member 4 (¥) 32 10 1100[2Dy] 1117[3D] 2218[20y] [
e &5 Beam Member5 (1) 18 5 6[30] 241301 71301
[ 2D Une. [ Plate 2D Und. 6 Beam Member 6 (¥) i2 5 1 A
i i B Beam Member 7 (1) 40 10 231[2Dy) 237[2Dy) 243(20y] 313D] 1361[20y) 1355(20y] 1343[2Dy]
Press OK B8 Beam Member 8 (¥) 4 10 251(2Dy] 258(2Dy] 265[20y] 5[30] 1383(20y] 1376(20y] 1369[2Dy]
B [] Beam-Plate 9 Beam Member 8 (1) 18 5 271 237(2Dy] 25812021
SetK=0.07 for members fixed by plétes #10 Beam Member 10.(Y) 40 10 27123(3D)] 1389
1 Beam Member 11 (¥) 2 7071 243(2Dy] 23(3D] 1383(2Du]
| Update Selected Members ‘ 12 Beam Member 12 (Y} 13 3536 1 A 231[2Du]
T w13 Beam Member 13 (V) 13 3535 251120y
— 14 Beam Member 14 (V) 2% 7071 265(2Du] 233D} 1361[20y]
Lengthlm] | = - 3 T
m Member 15 (Y). 45 14143 1090[20y) 11051301 223220] | o T
Length Factor | 16 Beam Member 16 (V) PES 07 A 1090{2D4] Bl
Cm Type ‘ A - B17 Beam Member 17 (v) 3 10 11051301 W Plot Full Members D Labels
18 Beam Member 12 (Y) 2 10 1114{20z] 165[30) 2232{2D] B Plot Length Labels
); - g.giul te 619 Beam Member 19 (V) 36 10, 381[2Dy] 1106[3D] 932[2Dy] B Plot Cm Type Labels
=haaia A8 Plot Length Factor Labels
used in API 24, AISC89. 15019902 20 Beam Member 20 (V) 2 i) A 1114120d] 1L ok points for Selected Meimbes
and Norsok N0O4 standards 21 Beam Member 21 () 45 14143 1114{2Du] 1105[3D] 2208[2Dy] A toe Members Y w2 meee
2 Beam Member 22 (V) 3 1.5 1 A 1B Plot Length Labelsin Y and Z axes E
Settings Find ok
' Plot selected members
Plot Length Criteria
Plot Members ID Labels

Plot Full Members ID Labels

Plot Length Labels

Plot Cm Type Labels

Plot Length Factor Labels

Plot Joints for Selected Members
Plot Members ¥ and Z axes

Plot Length Labels in ¥ and Z axes

By BEHEES =M
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AISC 360-10

SDCW

ER

STEEL

CONSTRUCTION

AMERICAN INSTITUTE
OoF

STEEL CONSTRUCTION
INC.

THIRTEENTH EDITION

14

About AISC 360-10:

ANSI/AISC 360-10 - an American
national standard "Specification for
Structural Steel Buildings“, released
on June 22, 2010.

Checks are performed according to

the provisions for load and resistance
factor design (LRFD) and allowable
strength design (ASD).

The standard implements checks for
design of members for tension,
compression, bending, shear and
combined.

Specification
for Structural Steel Buildings

March 9, 2005

Supersedes the Load and Resistance Factor Design Specificarion for Structural Steel
Buildings dated December 27, 199, the Specification for Struciural Steet Buldings—
Alflowable Stress Design and Plastic Design dated June 1. 1989, including Supplement
No. 1. the Specification for Allowable Stress Design of Single-Angle Members

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
Diesign 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 OF STEEL CONSTRUCTION, INC.

One East Wacker Drive, Suite 700
Chicago. llinois 60601- 1802

https://sdcverifier.com




LRFD vs ASD

SDCM

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:

Resistance Factors
® LRFD

Tension (F_t)

Tensile Rupture (F_tr)
Compression (F_c)
Shear (F_v)

Bending (F_b)

Torsion (F_tor)

(O ASD

o
&

Resistance Factors

O LRFD @® ASD

Tensin €.
Tensile Rupture (F_tr)
Compression F.5)
Shear (F_v)
S )
Torion (o)

Design for Strength Using Allowable

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.

15

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=Fy Ay

6,=0.90 (LRFD)  Q,= 1.67 (ASD)

In SDC Verifier multiplication is always used
ASDfactor is converted to 1 / Sf (ASD).

For example:

tensile resistance factor (F_t) =
0.6.

VANCYAS
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Add AISC360-10 standard

VER

SDC [V

Resistance Factors: LRFD

Execute Standards => Add => AISC => AISC
360-10 Members from context menu

AISC ASD 89 (gm 1939)

I @ Views (1)
I Bl Model
I B Recognition
I Jobs (1)
I XTuoIs
[E standards
I ﬂpmt-PmcFl' Add v B |aBs
[Eloptimizat )  fename Multiple (B8 |asc
] Reports (( E
= FRemowe Multiple APl
Renumber Al} (2005 Edition, 2017)
Clear Results B | 453990 (1993)
16

AISC 360-10 Boits (14th, 2010} n

AISC 360-10 Mermbers (14th, 2010) — %
D h | Title |A1SC 360-10 Members (14th, 2010) |
Alias |standard? |
Description | [v]
Settings Selection
n R R wo - I
Section Build Type + 17 Shapes i I:‘
) Caleulate Cb (based on moment diagram, Chapter F1) D @
st e 8]
Stiffener Distance (Chapter G2.1) [pefined Elements less |

Net Area (Chapter D2.2)

[[] Calculate asymmetric shapes as symmetric

Shear Lag Factor (Table D3.1)

[] Lise AP1 2A RP for tubular shapes. ||| Materials with Yield = 0

Second order effects (APPENDIX 8)
[] Take into account secand-order effects (81 multiplier)
Use Cm = 1 (conservative)
‘& Calculate Cm: casea = 0.6 - 0.4 * M1/ M2 caseb = 1.0

Not subject to transverse loading {case a) when Shear Force <= |07 Percent of Awial Force

Torsion
[ Include Torsion check

Warping is neglected for the torsion check. Additional assessment is therefore required for open sections
flagged with & UC = 1234.5DC returns this error UC code for open sections with an UF.torsion excesding:

https://sdcverifier.com




Section Build Type

VER

Press for Section Build Type

AISC 360-10 Members (14th, 2010) - X

D I | Titie AISC 380-10 Members (14th, 2010) ‘

Build Type: Rolled Mizs  [Standard? |

Description |

Properties Characteristics
Settings

Select To All D |5 | Title |section Build Type | Beshlonee barten

Alias |section_Buid_Type | Section Build Type

Description | lv| () Calculate Cb (based an moment diagram,

(® User defined Ch

Properties
Press OK. M\ Rolled || ApplyToselected || Taau ]a Stiffener Distance (Chapter G2.1)

0000

Property Value [EI et Area (Chapter D2.2)
Th50 Shear Lag Factor (Table D3.1)
213067 )
34004200420 [[] Caleulate asymmetric shapes as symmetric
4.160x8
5..Main Vertical 480x30 D Use API 2A RP for tubular <h |:| ¥ ewi Vel =n
6.382x19 E: L Re = | | aterials wi ield =
e " Second order effects (APPENDIX 8}
8P 400 [ Take into account second-order effects (B1 multiplier)
second-order ier]
SRR into accoun
11.300x10 Use Cm = 1 (conservative)
12.200¢10 | (@ Calculate Cmicasea = 0,6 - 04 * M1 /M2, case b= 1.0
13.180x9
LIBE0 Not subject to transverse loading (case a} when Shear Force < (0.1 Percent of Axial Force
15.100x10 T
] Include Torsion check
Warping is neglected for the torsion check. Additional assessment is therefore required for open sections 03
flagged with a UC = 1234.5DC retumns this error UC code for open sections with an UF torsion exceeding: L

[preview Not Supparted Elements

General Shape Slenderness |[ | Export All Details to Excel .’

17 https://sdcverifier.com




Lateral-torsional buckling factor (Cb) SDC Iz
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AISC 360-10 Members (14th, 2010) — El *
—0 Select - Calculate Cb

D [ | Title |A1SC 360-10 Members (14th, 2010)

Alias |S!andard'\ ‘
Description | | L 4 ‘
Settings Selection

SDC Verifier follows conservative approach and uses s

Cb = 1.0. Cb is implemented as a characteristic which SERRE B [oenes |[HH] [+ 175hmpes | I[#]
can be mod.lf.ied ®) Calculate Cb (based on moment diagram, Chapter F1) ’:\

() User defined Cb Defined D
For the ”detalls see Chapter F “Design of members for R N e
Flexure”, F1 General Provisions et Aves (Crapter D22 o |

Shear Lag Factor (Table D3.1) Defined IEJ

[ Caleulate asy ic shapes as sy
3 - [[] Use API 2A RP for tubular shapes ‘ Materials with Yield = 0 0 |

= ~
£ " Second order effects (APPENDIX 8)
g y ~ . Baslc Strength x G, [] Take inte account second-order effects (81 multiplier)
a P i\\ ~ ' Use Cm = 1 [conservative)
5 ! & Calculate Cmicasea = 0.6 - 0.4 * M1/ M2, case b = 1.0

1
= I Not subject to transverse loading (case a) when Shear Force < 0.1 Percent of Axial Force
'S 1 1
] i | -
£ ! 1 Torsion
E : | [ Include Torsion check
=z | | C,=1.0 (Baslc Strength) v - : o : . -

0 | | Warping is neglectad for the torsion check. Additional assessment is therefore required for open sections 0z
Lp L flagged with a UC = 1234.50C returns this error UC code for open sections with an UF.torsion exceeding: =
plastic design———— LMJ—- 1
T " 1 " T 7 X
Mo | inelasticLTB | elastic LTB [Preview Not Supported Elements ok [ conenl
1 i

Unbraced Length, L,

18 https://sdcverifier.com




Define Material Characteristics

SDC v/

VERIFIER

Press to set the material yield
stress and tensile strength

Select all Materials (Ctrl+A)
Tensile Strength: 360e+6

Yield Stress: 240e+6

Defined

[] Calculste asymmetric shapes as symmetric

Net Area (Chapter D2.2)

] e8]

Shear Lag Factor (Table D3.1)

Press Set

Material Fatigue Parameters

— El ¥ |bular shapes

Press OK

Press OK

0000006

Tensile Strength [Pa]

“field Stress [Pa]

PPENDIX 8)

{B1 multiplier)

1/M2 caseb=10

to transverse loading (case a) when Shear Force < |0.1

AISC 360-10 Members (14th, 2010) - X
D [T | Title |AISC 360-10 Members (14th, 2010) |
Aliss |Standard1 |
Description | [+]
Settings Selection
i o
Section Build Type |pefined | + 17 Shapss [ ]
® Calculate Cb (based on moment diagram, Chapter F1) =]
3 User defined Cb Defined
Stiffener Distance (Chapter G2.1) Defined Elements

|:| Materials with Yield = 0

d for the torsion check. Additional assessment is therefore required for open sections
|- 1234.5DC retumns this emror UC code for open sections with an UF.torsion exceeding:

Percent of Axial Force

e 5 |
13
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Standard is created SDC M

VER

It is possible to modify Safety Factors in
Constants section.

Constants B [} *
Id Title (Alias) Value Description I:l
1 CalculateCh 1 Set 1 to calculate Cb based on formula (F1-1). Set G to v .A.
2 SecondOrderEffect 0 Set 1 to take into account second order analysis |
3 PercentCfixial 01 if chear force ic lower than percent of asial force than w8 |:|
4 CalculateCm 1 Cm will be calculated only when second analysis order (8
4 [ standards (1) : | : | - _ ||
5 IncludeTersionCheck 0 Include torsion check with neglected warping? "

4 B 2 AISC 360-10 Members (14th, 2010) 5
o ﬁ Input =

TL C sta I e : Fc . Compression Resistance Factor |

: an L l! |_Eﬂi j |F. 09 |

CaiculateAsymmetricAsSymmetric 0 Calculate asymmetnic shapes as symmetric. Min width a8

Ft 09 Tension Resistance Factor [

[ :E TFPES {2 : |Fv 09 | Shear Resistance Factor

5 E Characte = Remove MUIﬁpIE 10 |Fb 09 | Shear Resistance Factar
- - 11 Fitr 075 Tensile Rupture Resistance Factor I
CC‘P}F to Slandard 12 .F_\,-I _T _Shear rolled |Beam Resistance Factor |

@ i i 13 F_tor 09 Torsional Resista
4 [V] Checks (16) Apply Values to ldentical Standard [P | |

Factor

L 14 _L\l]nha _‘I _LRFEI force level adjustment factor. Used in (A-8-1)

1-- BEE-H'I ChETECtEHStICS 15 UFTorsionLimit 03 Additional assessment on torsion is required for open s ;
16 _Uﬁc-rs.\oﬂ( ode _123-‘1 _Code is-used for Torsional Utilzation Factor whenitis h IJ
1 _rollec:' | 1
18 | bultup |2
18| néxyeeaer 3 | -!
20 | stender 14 | |
21 |NotSupported | 12345678 =
22  |compact |3 Iy

20 https://sdcverifier.com




Checks SDC Iz

VERIFIER

4 [ standards (1)
4 B 1. AISC 360-10 Members (14th, 2010)
4 [5] Input
TL Constants (23)
I i =Types (2)
I & Characteristic (5)
& Classifications (0)
PR Standard Tables (0}
4 [V] Checks (16) Standard contains 16 checks:
1..Beam Characteristics
2.Circular Tube

[ 3.Rectangular Tube 1 - Beam Member Characteristics;

::gzzmc 2-6 - Calculation dimensions and factorsfor 5 different shapes;
[]6.5ection | 7-11 - Strength for different shapes;

;:?;:;f;:;?;h 12 - Additional Axial Check;

35-]?;2:?3;;;;"9;;?; - 13 - Additional Shear Check;

[] 11..Bending Strength Channels 14 - Additional Bending Check;

:gﬁ:"; 15 - Torsion Check;

:g_ﬁr:;:i;r;g 16 - All Checks together with combined.

I ] 16.Cverall
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Preview Table Results SDC M

VERIFIER

_0 Execute Overall
. Custom Check Table - o X
Execute Table (expand/extreme) in B s
ConteXt menu o we [ ]| Beme UF Avial UF Bending Major U Bending Minor U Shear m%a"‘d U Overal
Descrpton | [~ b [ [ [ Il [ |
ot vae [ o) oo o0 om0 om| o)
. ° Check |1G Overal | ‘Element 1D 53 2141 59 1601 304 1908
Select Extreme Options - Detailed — | [iat 52 52 153 L5 s 52
Load Group [1-Load Group 1 | [ -
Table Structwe | Direction over Parameters > | [vae | o 057 o m  ml
Direciion [ | |BementiD 955 64 174
o Option Load L54 L54 Ls1
s b Absolut:
Press Fill Table [ ) ] | Moo - I I S—
(® Detailed fextreme locations - element and load for Load Groups)) e ?55“{ % ﬁj#
@l ey Load L4 154 151
Fiterby
Paramter [m ]
Press OK it
« [ standards (1) = :
4 [ 1.A15C 360-10 Membars (14th, 2010} Sty
4 [{input = Parameter | Nene <]
TC Constant| = Add 4 i e 3l
b S Types (2] # Edit —
PiSCharactel Selection
&a Classifical El @ @ @ @
ER Standard Copy Componert 2. AISC 350 selection (1)
4 [FAChecks (16) i o el
[#]1.Beam
[ 2-Circula Copy To Standard...
] 3..Rectan & | Mo
[~]4.Bars
[ 5.5ection Clear Results Bamerts i
;6..Sec€im|® bl e e | = = =
[ 7..Axial S Ak fernio Set Defauk Trle o
2 8.Sheart @ Companents Extreme Table (over selections)
[¥]9.Bendin B Flow Table (over loads)
% :?'g::: B Table (Loads vs Selections)
[ 12. izl | BB Criteria Plot
Y] 13.5hearl [ Contour Plot
[/ 14.Bendi
] 15.Torsid Beam Member Diagram
I 7] 16.0Overall
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View for plots SDC Iz

VERIFIER

n Example of view in Femap
92 Edit View X

Select Overall

[ [1 | ritie |Defautt view | [CFitededges
Description | [v] Shading
. . . - /] Show Thickness / Cross Section
Execute Criteria Plot in contextmenu P 5 et [ et [ [ SMM '
RotationX  |-74543 | Rotation¥  |-0595 | RotationZ  |-139393 |[ Gl Modelstyle [DrowModel |
[] AutoScale To Selection Magnification i_1.454 Font | MS Sans Serit  ~ |
s s
, :f Element Color (Propery |
e L M " Style Level Colors -

% Draw Post Title | Bottom Left -

Replace your model in Femap &' " | cmentuitno et s .

06 Legend Location Center Right ~

05 Lagend Digits 2 |
Press Get Criteria Plot = I 'Y 94 [ Show Deformation
:: Show Undeformed Model
i [1 | Tte | 01 o Actual (Factor) 1
Desciiption | vl

3 Scale %

Press Ok coons B =
‘ :‘.t:’:;?ﬁz}}ﬂMemhﬂs(‘ldth,zmm Caces |16 O“&lﬂ" | @I E E{| ‘7,] &| |;.‘J I—ﬁ!

_0
_a
_e Press (¢ to edit view
_0
_e
_0

R = - o Gl [1-Envelope | [G] [+ Component 2. AISC360 selection (7 [ [&| v
b iETypes| & Edi fe——
EE o | v Parameter | Overat > vl %I

Standd [E| G o
E5HE s . sle
Copy To Standard... LG Parameter |.Pbsoiuhs v|
e PortOfimerest  [Total  v| Twve [AoaMax ¥
e - Ve (Lo on ][] [#] | Bt
Flow Tal
Table (Loads vs ctions) . :
B o Labet gl s sl
C:Z:rplm _______ .
Beam Member Diagram Set Default Title |_|:¥I| ‘ oK | | Cancel ‘
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Utilization Factor Plot SDC Iz

VERIFIE

4 [ standards (1)

a [ 1.A15C 360-10 Members (14th, 2010)

Select Overall 4 Brtent

TC Constz Add ¢
Pi=Types| & Edit
I &1 Chara ‘ '
. . X & Classif) = | Rename
Execute Criteria Plot in contextmenu B9 Standq [ Copy
= Checks a Remove
[¥]1.Bea
[ 2.Circ Copy To Standard...
. ed 3.Rect | Move

| 4. Bars

Press G to preview Plot o | e
% _?i‘::at Table (expand/extreme)
? 8.5h=: *m  Components Extreme Table (over selections)
[Fo.8

Press Ok to save plot Ul ) | P e yerioaty]
[7]11.Bed 2. Table (Loads vs Selections)
[ 12,4 |

Criteris Plat = ® % :i:: Contour Plot
[l 15“-|—°, B Beam Member
o |3 ‘ Ttle | L I |+] 16..Overa:

Description | “ vl
= SEzDoEs Ci0
e [16.Overat | [l el BB

Load Group 1.Load Growp 1 [l [+ Componert 2. AISC38D selection &7 || | &
Parameter | Overal vl [ [
Direction Al et IE
LG Perameter | Absolite ~| z
Poirt Of interest | Total v| Twpe |mpsMax v i‘
vew Ioduken |4 Hemens Rt
— — O:1
L o e 2 G- 1100281
[ SetDefaTie | (@[ ok [ Camed |
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Eurocode3 SDI o M
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EUROPEAN STANDARD EN 199311
NORME EUROPEENNE
EUROPAISCHE NORM Way 106

The European Union :
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a better informed citizenry, the rule of law, world trade and world peace, * :., et bt w&“ 14 . e
this legal document is hereby made available on a noncommercial basis, as it i
is the right of all humans to know and speak the laws that govern them. ey e L e e

.
This Fusopmas Siandar was apgecms by CFM s 5 e 56

TEW subwibany g I s e aob g CEMTENELET bl dekers @aes @i S s i o o P s
[P P vy ettty e el sl il A ———-—— N ——
i Pk b AR O Aokl 1 e D dal e & W gy D18 e

Eurocode 3: Design of steel structures - oSt s e S O S

.,‘
S
s

s
2

EN 1983-1-1 (2805} (English): Furocode 3: Design of steel
structures — Part 1-1: General rules and rules . for puildings

T
e
2

)
;’o‘g‘g‘;‘: [Authority: The Eurcpean Union Per Regulation 30572011, ) .'I Thl Fusmom 1 s ot e 8 = e e e
:I:&:l:':#:\ Directive 98/34/EC, Directive 2004/18/EC] Nt Part 1-1: e+~ i -t g st Gt et
':':‘:"':': :‘:‘ ° AW s e B s e rdnnd s Dk Civa Croeh Wb, Dot Gies P burms
b ':‘: 1 3 Tt By Sreio, Sniimond mehed - 3 .
) General rules and rules for buildings.
-

Wi agmt Cerbr e Vst B8 St

EINRCEN A rgies of saplchtan o ey BT by By P — St o v
ket Yy TN ] Nk

https://sdcverifier.com




Description of Eurocode3 (EN1993-1-1, 2005)

SDC

VERIFIER

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

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

Gm2 - resistance of cross-sections intension 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

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 (minreduction 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.

Eurocoded Members (EM 1993-1-1, 2003} — >
D 2| Title |Eurocode3 Members (EN1993-1-1, 2005) |
Aliss |Standardl |
Description | |V|
Factors
Partial Factor Gm0 i | | Fabrication Type | |z
Partial Factor Gm1 |1 Manufacture Method IE‘
Partial Factor Gm2 [1.25 Fillet IE

EE— —
Lambda LT0 04 || section Net Area | =]
Beta 075 || Materiat Type | |
EN
Eta 12 Lengths for Torsional-Flexural and Lateral Tersional Buckling
] ® LT = Max(Ly, Lz)
Carrection Factor Ke = LLT = Length in Strong Axis {ly or Lz)
@ Calaulate According to Table 6.6 () Use Torsional Length from Beam Member Finder
() Set Kc = 1 for All Members
Lateral Torsional Buckling Method [] Calculate Asymmetric Shapes as Symmetric
® General Case (63.22) [ Calculate Class 4 of Cross Section as Class 3
O For Rolled Sections or Equivalent Welded Sections (6.3.23) | paterials with Yield and Tensile = 0 !0 |
O Worst of {6.3.2.2) and (6.3.2.3) Selection 104 Properties |
| Preview Not Supported Elements | oK | | Cancel |
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Description of Eurocode3 (EN1993-1-1, 2005) SDC[V
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A correction Factor Kc can be
calculated using the Cm Tool
for each member. Alsoit is

) Eurocode3 Members (EMN 1983-1-1, 2003) — *
possible to set the Kc equal
to 1 . 1D i3 i Title iEurocodeS Members (EM1993-1-1, 2005) |
Table 6.6: The Correction Mis [standora |
Factor: escrption | ~
Moment distribution T Member Length for Torsional and
Partial Factor Gm0 |1 ‘ Fabrication Type IDeﬁned TO rSiOI"Ial' FleXU ral BUCkling
Partial Factor Gm1 [1 | Manufacture Method |Defined Check (LT) by default is max
Partial Factor Gm2 1125 CFillet Defined . among Ly and Lz lengths. For
133 - 033y Lambda LT.0 IOA— ‘ Section Net Area ;Deﬁned . lateral torS]Onal bUCkl]ng (L LT)
_— Bets 075 | Material Type Defined [M] islength in strong axis.
Eta | 1.2 ‘ Lengths for Torsional-Flexural and Lateral Torsional Buckling I t 1S posslI b le to use TO rsiona l
0.20 — @ 7 = Maxlly, L2) ; Length from Beam Member
orrection Factor Ko ~ LLT = Length in Strong Axis (ly or Lz) g 5 .
091 ®) Caleulate According to Table 6.6 ) Use Torsional Length from Beam Member Finder F] nder’ I n th]s case ]t can be
O SR A i modified manually by user.
Lateral Tarsional Buckling Method [] Calculate Asymmetric Shapes as Symmetric
®) General Case (63.22) [ Calculate Class 4 of Cross Section as Class 3
) For Rolled Sections or Equivalent Welded Sections (6.3.2.3) MaterRak-with Vidld Snd Tersile =0 'D
) Worst of (6.3.2.2) and (6.3.2.3) Selection 104 Properties |

| Preview Not Supparted Flements. [ ok || cancel |
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Eurocode3. Fabrication Type

Execute Standards => Add =>
Eurocode3 => Eurocode3 Members

Press @ to set Fabrication Type
Execute - Rolled
Press To All

Press Ok

Add v ABS v

(5] Optimizati( .—
[ Reports (0]

Rename Muitiple
Remove Multiple
Renumber

AISC 3
API »
AlJ (2005 Edition, 2017)

Clear Results A5 3990 (1993)

ASME »
DIN 15018 (1984)

DNV v
DVS 1608 and 1612

EN 12001 (2018)

SDC

VERIFI

M

ER

Eurocade3 Mernbers (EN 1993-1-1, 2005) — *
D l Tile |Eurocode3 Members (EN1993-1-1, 2005)
Alias Standard2
Description |
Factors

Partial Factor GmO
Partial Factor Gm1

Partial Factor Gm2

Lambda LT.0

Beta

Eta

Correction Factor Ke

® Calculate According to Table 6.5
) Set K = 1 for All Members

Lateral Torsional Buckling Method
(®) General Case (63.2.2)

) For Roalled Sections or Equivalent Welded Sections (6.3.23)

O Worst of (63.2.2) and (6.3.2.3)

Fabrication Type

Manufacture Method

Section Net Area

Material Type

Lengths for Torsional-Flexural and Lateral Torsional Buckling

@ 7= Marlly. L)
LLT = Length in Strong Axis {Ly or Lz}

() Use Torsional Length from Beam Member Finder

[ Calculate Asymmetric Shapes as Symmetric

[ Caleulate Class 4 of Cross Section as Class 3

Materials with Yield and Tensile = 0 D
14 Properties

Selection

I8 [ eurocodes Members e 1993-1-1, 2005

Eurocaded

FEM 1001 (3rd, 1998)
FKM

150

Norsok NOO4 (rev3, 2013)

Eurocode3 Welds (EN 1993-1-8, 2005)
Eurocode3 Fatigue (EN 193-1-9, 2005)
Eurocade3 Bolts (EN 1993-1-8, 2005)
Eurocade3 Fire Design (EN 1993-1-2, 2005)
Euracode? Plate Buckling (EN 1993-1-5, 2006)
Eurocode Connections (EN 1993-1-8, 2005)

Comparison Standard
Deflection

Custom

ANND DO NN ERR R

Load from Library

Properties Characteristics

D [ | Title Fabrication Type

Aliss FabricationType

Description

Properties

Fabrication Rolled “ [ ApplyToselected || Tl |
Property Vallue

115048 Rolled

2.1307 Rolled

3.400x200x20 Rolled

416028 Ralled

5.Main Vertical 48030 Ralled

638210 Ralled

7.400x19 Rolled

8.IPE 400 Rolled

9.220012 Rolled

11,300x10 Ralled

12.200x10 Rolled

13.180:0 Ralled

14.IPE 300 Ralled

15.100x10 Rolled

General Shape Slendemess | [ Export All Details to Excel

https://sdcverifier.com




Eurocode3. Manufacture Method

SDCM

Press |It| to set Manufacture
Method

Execute - Hot Finished

Eurocode3 Members (EM 1983-1-1, 2003) = *
Press To All
D 2 | Titie |Eurocode3 Members (EN1993-1-1, 2005) \
Alias |Slandard2 \
Description | | V}
Press Ok -
-actors
Partial Factor Gm0 l:l Fabrication Type
Partial Factor Gm1 1 | Manufacture Method
Partial Factor Gm2 |125 Fillet
Lambda LT.0 04 | Section Net Area
Beta 0.75 Material Type
Ea 1.2 | Lengths for Torsional-Flexural and Lateral Torsional Buckling
= : ® LT = Max(Ly, Lz}
Correction Factor Ko LLT = Length in Strong Axis (Ly or L2)
© Calculate According to Tsble 6.5 () Use Torsional Length from Beam Member Finder
) Set ke = 1 for All Members
Lateral Torsional Buckling Method [_] Caleulate Asymmetric Shapes as Symmetric
@) General Case (63.22) [ Calculate Class 4 of Cross Section as Class 3
) For Rolled Sections or Equivalent Welded Sections (6.3.2.3) Materials with Yield and Tensile = 0 Cl
) Worst of (6.3.2.2) and (6.3.2.3) Setectian 104 Properties
[ ok [ cancel |

Properties Characteristics

ID |2 | Title |Maniﬂacture Method |
Alias |Hui!ow |
Description |
Properties

Holiow Manufacturing Method Hat Finished “ || ApplyToSelected || Tomn |

Property Value E‘

1.150x8 Hot Finished

2.130x7 Hot Finished

3.400x200x20 Hot Finished

4.160x8 Hot Finished

5.Main Vertical 480x30 Hot Finished

6.382x19 Hot Finished

7.400x19 Hot Finished

8.IPE 400 Hot Finished

0.220x12 Hot Finished

11.300x10 Hot Finished

12.200x10 Hot Finished

13..180x9 Hot Finished

14.IPE 300 Hot Finished

15..100x10 Hot Finished

| General Shape Slenderness. | [] Export All Details to Excel
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Eurocode3. Fillet

SDC
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Press to Set Fillet Properties Characteristics = O x
I [z | Titte [Fitlet |
: Al Fillet
Properties Value - 0 S |
Description |
Eurocode3 Mermbers (EN 1983-1-1, 2005) X Properties
Press To All Value 0 || ApplyToSelected || Toal |
D |2 Title |Eurocode Members (EN1993-1-1, 2005) |
Property Value IE]
Alias [standard2 |
1.150¢8 0
besion | [v] 21307 lo
Press Ok Factors 3.400x200:20 [0
Partial Factor Gm0) 1 | Fabrication Type 4.160x8 0
Partial Factor Gm 1 I Manufacture Method |Deg 5.Main Vertical 480x30 |0
Repeat Steps 1-4 for | . .ruem s | e 6.382¢19 0
> e
Section NetArea Lambd 150 & e | T E
Eela i | Msteial Type [ 9.220:12 0
HH ‘1‘2 Lengths for Torsional-Flexural and Lateral Torsional Buckling 11..300x10 | o
3 @ LT = Max{ly, L) 12..200x10 a
Correction Factor Ke L LT = Length in Strong Axis (Ly or L2) s !
@ Caleulate According to Table 6.6 ! Use Torsicnal Length from Beam Member Finder 131809 0
i ' 42 i 14,IPE 300 0
) Set Ke = 1 for All Members T
15.100x10 a

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

) For Rolled Sections o Equivalent Welded Sections (6.3.23)

) Worst of {6.3.2.2) and (6.3.2.3)

[] Calculate Asymmetric Shapes as Symmetric

[ Calculate Class 4 of Cross Section as Class 3

Materials with Yield and Tensile = 0 a
104 Properties ‘

Selection

| General smpesamdm| [] Export All Details to Excel
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Eurocode3. Material Type

SDC [V
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Press To All

Press Ok

Press to set Material Type

Execute - $235_5275_5355_5420

Eurocode3 Members (EN 1983-1-1, 2005) - x
) |z | Titie |Eurocode3 Members (EN1993-1-1, 2005) |
Aliss|Standard2 |
Description | |‘V]
Factors
Partial Factor GmQ 1 Fabrication Type |Defined
Partial Factor Gm1 1 Manufacture Method Defined

Partial Factor Gm2 125
Lambda LT.0 04
Beta 0.75
Eta 1.2
Correction Factor Ko

(8] Calculate According to Table 6.6
) SetKe = 1 for All Members
Lateral Torsional Buckling Method
@ General Case (6.3.2.2)

) For Rolled Sections or Equivalent Welded Sections (6.3.2.3)

) Worst of (6.3.2.2) and (6.3.2.3)

i -

Lengths for Torsional-Flexural and Lateral Torsional Buckling

@ [T = Masly, 1)
L LT = Length in Strong Axis (Ly or L)

Section Net Area

Material Type

) Use Torsicnal Length from Eeam Member Finder

[ Calculate Asymmetric Shapes as Symmetric

[ Caleulate Class 4 of Cross Section as Class 3

o
104 Properties |

Materials with Yield and Tensile = 0

Selection

Materials Characteristics

I 5 | Title |Material Type

Alias i MaterialType |
Description |

Materials u

Material Type | 5235_5275.5355 5420 “|[ ApplyToselected || Toml |
Material Value IE‘
1.AIS] 4340 Steel 5235.5275.5355_5420

2.AI51 4130 Steel §235.5275_5355_5420

| General Shape Slendemess. |D Export All Details to Excel
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Standard is created
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4 3..Eurocode2 Members (EMN1993-1-1, 2005
4 [ Input
TU Constants (24)
I = Types (4)
I =] Characteristic ()
oa Classifications (0)
I B Standard Tables (1)
4 [¥] Checks (22)

Standard contains 22 checks:

32

|I| 1.Beam Characteristics
[T 2.Rectangular Tube
[T 3.Rectangular Bar

|I| 4. Circular Tube

|i| 5.Circular Bar

1 - Beam Member Characteristics;

2-10 - Calculation Dimensions and factors for 5 different
shapes;

11 - Classification;

[T 5.1 Shape 12 - Additional Shear Check;
%?--T Shape 13 - Axial Check;
8.C Shape

[X]9.Comman Shape

[X] 10.Flange Classification
11..Classification

12.5hear Check

13..Axial Check

14..Bending Check
15.Bending and Axial
16.Buckling Compression
17..Buckling Torsional
18.Lateral torsichal buckling
19..Buckling Compression and Bending
20.Forces

21.Cross Section Overall
22.Buckling and Overall

14-15 - Bending, Tension And Compression Strength Check;
16-17 - Buckling Strength Checks ;

18 - Lateral Torsional Check;

19 - Buckling Compression And Bending;

20 - Forces;

21 - Cross Section Overall Strength Check;

22 - Buckling And Overall Strength Check.
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Preview Table Results

Select Buckling and Overall

Execute Table (expand/extreme) in
context menu

Select Extreme Options - Detailed

Select Overall Load Group

(2> oo

SDC

VERI

F

ER

Custom Check Table

Press Fill Table

4 [ 2.Eurocode3 Members (EN1993-1-1, 2005)
Press OK .Beam Characteristic| ~ Add K
[T]2-Rectangular Tube | #  Edit
[T]3.Rectangular Bar |
[T 4-Circular Tube - ||t
[ 5.Circular Bar Copy
[T 6.l Shape Rerticiie:
[@ 7.7 shape
[@2.C Shape Copy To Standard...
[X]9.Common Shape 2 | Mene
[X] 10.Flange Classificatic
E 11.Classification Clear Results
[+ 12. Shear Check e e
[#]13. Auial Check @ bl expandlentite) |
[]14.Bending Check | B1  Components Extreme Table fover selection
[ 15.Bending and Axial | B Flow Table (over loads)
[#]18.Buckling Compress g EE R
17 Buckling Torsional [ | 2 (Lopss ushelections
[7] 18. Lateral torsianal b Criteria Plot
[4]19.Buckling Compress [ Cantour Plot
[#]20.Farces -
E 21.Cross Section Ove! B Beam Member Diagram
[ 22.Buckling and Overall

- O x
4
D Tile. | 1 Bending ‘ Lf Combined 61 ‘ U Combined 62 ‘ L Bucking | U Section | ¥ Overal
| w e om  om m aw om
Options 3 3 3 3 3 1308 1308
Chec LS4 LS4 Ls4 Ls4 Ls4 Ls2 Lsz
Load Group :
955 5 64 64 6 5 ]
LYt L4 154 Ls1 Ls1 Ls1 Ls4 Ls1
Expand/Extreme Options Absolute
Exreme selection) v [ [vae Q{i 097 057 G;Ei 098 ‘Lﬁi 058
(® Detailed (sxtreme locations - slement and load for Load Groups)) e 955 64 64 [ 6 6 54
O o oy etranes) Load Ls| 154 Ls1 Ls1] Ls1 s 151
Fiter by
Fatameter Noe <
Vakie > 1
Sort by
Parsmeter piore |
O Assending =
Selection
I 1] e
+ Component 3. Eurocode3 Shapes (s2)
= |
| Set Defauit Tile | i s
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Utilization Factor Plot

SDCM

Select Overall and Buckling

menu

Press to preview Plot

Press Ok

e E 2.Eurocode3 Members (EN1993-1-1, 2003}
I @ Input

4[] Checks (22,

Execute Criteria Plot in contex

E T.Beam|
(X 2.Recta
(X 3.Recta

[X 6.1 Shag
[@ 7.7 sha
[T 8.C Sha

E‘L.C[rml =
(@ 5..Circu| [T

Rename

Copy
Remave

m 9.Comn .

(@ 10.Flang

& GI[FEE & o

Copy To Standard...
Move

Clear Results

Table (expand/extreme)
Components Extreme Table (over selections)
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. Home Insert l Results | Post Processing Import u
Execute Reports => Add => Designer

Results ‘E %%& E;-F: E!%[‘IIE m!%l&l‘
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Add Check Table
[81] 2.Circular Tube

[51] 3..Rectangular Tube

L EEE

[5114.Bars
[51] 5.5ection C
[51] 6.5ection |
] [51] 7.Axial Strength
[ Repor x [51] 8.5hear Strength
| + Add r @ Wizard - Empty [51] 9.Bending Strength Bars
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Select Load Group 1 Load Group
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Select Detailed

Press Ok
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Execute Results => Check Plots _ Home insert | Results | PostProcessing  Import n
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Select plot in AISC 360-10 Members
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= [ 1.Static Structural
& 42V Individual Loads
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5 ¥ Load Group 1.Overall
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