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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 M

VERIFIE

. B Unsaved Project - Workbench =+ m] *
Open in Ansys Workbench N e e
AISC360 and Eurocode3.wbpj wRBe 7
J\_II_‘E /EH Project .‘
Double Click on [2 M vede 7 e
S AWl Project Schematic
or in context menu click Edit @ i ysers J
B Code Chedingand Reporting | : - -
B Companentsysims _’m ig . i~ “ocv .
@ Custom Systems 2 Setup v o4 2 EngineeringData  + 2 || el &
B it Extemnal Model \3_‘ @ Model ¥ ,/ 3 B Recogition ¥
® ACT 4 @ setp ¥4l 4 & load Combinations 7
o 5| §8 Soluton v, 5 H Sstendards 7 .
— 6| @ Resuits ¥, 6 | [B Reports ¥ .
. Static Structural SDC Verifier
1
== 2 |l model ——
3 E q ition 54 Duplicate™
e Import File
4 | &= Load Combinz ©
Import From Same Model
5 H stendards | B P
=] Import As Template
B @ Feports =
SpC Verfi|___ Edit-. “n
53  Duplicate
Transfer Data From Mew 3
Transfer Data To Mew 3
ki d Ve ustomize...| @
@ Right-ick to update component. B 30b Mortor... | N DPS Comnecton | e tvesages ]
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Predefined project SDC Iz

VERIFIER

I @& Views (1)
I B Model
BB Recognition
4 [ Jobs (1)
Bl 1. Static Structural
4 ‘& Individual Loads (4)
‘& 1.Gravity (S1)
‘& 2. Force Down (52)
& 3.Force Top (53)
‘& 4.Force Middle (54}
4+ Load Sets (4)
| 1.The worst case
++ 2.1 and 2 loads
++ 3.3 and 4 loads
++4.2-4 loads
I 4+ Load Groups (1)
FG Fatigue Groups {0}
B Tables ()
I & Plots (1)
I % Tools
I B9 Standards (2)
| &2 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

w" SDC Verifier 2023 R1 - C:\Projects\For traning\Beam Member Checl

Home  Seffings

Execute P Analyze
Static Structural context menu

Recogmitions ~ Tools

from

| BMC._files\dpO\SDCVRAL

Standards  Help

\Beam Members Checkansy

["] Use Average Corner Data

D i H Fq [5 Export Parts to File ® | 3 Properties ] Renumber IDs
= = “£] Import Parts from File [£] Preference
New Open Save Savels Close
Project | Misc
T @ Views (1)
B Model :
b I i I [1 | Titie [static Structural |
4 8 Jobs (1) it
(6] i v
| i il ]
I % Tools e Selecti
Standards (0) ~ ion
B2 Post Processing Analysis Static Structural [il
(] Optimizations (0) -
[ Reports (0) Atess Stain + All Entities D D
[T Nodal Force [] Contact Miscellaneous .
["] Beam Section [] General Miscellaneous %ﬁ\
Hot Spot Stress . D
["] Use Simple Stresses outside Locations
Elements 1856 |

SDC

VERIFIER

M

13:00:33 Read Model

13:00:23 Nodes were read: 3581
13:00:33 Materials were read: 1
13:00:33 Properties were read: 104
13:00:33 Elements were read: 1856
13:00:33 Constraints were read: 1

13:00:37 Floating License was successfully obtained

~

[ G Views (1)

I Ef Model

| B2 Recognition
4 [ Jobs (1)

I B 1.5tatic 5ty
| x Tools
Standards (0)
I &2 Post-Processin
El Optimizations
[} Reports (0)

& k|

=]

X

Add

Add Job of Jobs
Copy

Rename

Remove

>

Analyze |

Clear Results

Nodes: 3587 Elements: 1856 C\Projects\For traning\Beam Member Check\AISC360_BMC_files\dpU\globahMECH\SYS-1.mechdb

MEKS [Meter/Kg/Second) G+ Ansys
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Explanation of Joints SDC Iz
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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 Iz
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Joint Finder - m} X
. . . 4
Execute Edit from Joint Finder CME,,SEMM
contextmenu e None = ||| seicton R
Plat All Joints
Show Labels | None |
_a Press Find. Show 2D Joint Axes | Relevant ‘| e Type Property,
D) Free (0) [x]
0 -
I @ Views 1 ] 20z (0} Plate 20z (0)
20 Und. (0) Plate 2D Und. (0)
I B Model EERT) ] Plate 30 0]
4 & R&:ﬂgﬂiﬁﬂn User (0) Beam-Plate (0)
_LJ'Diﬂt Fi ar [ Show only Joint Elements
# Beam M¢| #  Edit n
:ﬁ? Beam Se: 2
EI Panel Fin u;.‘ Colored Plot
dh
; :Jeldﬁ #  Piot Types
onn . =
i  Plot Entity Ids
I B Jobs (1) El ) _
I # Tools B Plot Types and Entity Ids s
I Post-Processimg ﬂ
(=] Optimizations (0)
IE REPDTE (0) File Home  Setings Tools Standards  Help

It is possible go to

Recognitions on ALL _L n/: IEI & s/ ﬂ&I

Recogmize All Jmt Beam Member Papel Weld Conneclion Beam Seclion

Ribbon tab and press
Joint:

| | loint Finder - recognize joints Igzs
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Joints Plot SDC M
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Plot Joints of

Modify Joint Type e e

Select All Joints (Ctrl+A).

Joint Finder - ] 4
Press E and execute | A'  Plot Joint Type in Colors | 4 5[5
Change Type for Selected Joints
o - —] | |
TS Filter by Type | Nane, 1D, 2Dy, 20 [ Apply Filter | Find by Node ID
Press OK. Show Labels | None “
Show 20 Joint Axes | Relevant .
6 Free )
.
2Dz (43) Plate 20z (0) d & Node D = 53 30
) [Ez] [ 2D Und. (0) Plate 20 Und. [0) i NodelD.=76 36
& Node ID = 103 30
[¥1 30 39 Plate 30 (0) @ NodeiD = 104 2Dz
User (0) Beam-Plate (0) & Node ID = 128 D
& Node ID = 154
[] Show anly Joint Elements | E NodelD =167
5l Node 1D = 192 ED)
 Node ID = 205 20z
Fl Node ID = 230 3D
1 Node ID = 255 20z
| o= 60 36
. Node D= 305
| @ NodelD =318 —
| & Node ID =343 T
| ® Node D =356 20z i
i Node ID = 405. 3D
@ Node D = 419
B Node ID = 445 2D v ||
L. Plot Joint Type Labels
[ I o
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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 §DC Iz
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Beam Member Finder - 0 'Y
. =] 4 [¥[=]
_0 E).(eCUte Edit from Beam Member Length Y | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
F 'nder contextmenu rr;ak::i:tomians o T S ::?;. st Y, ]
ng . —
Oio 1 User }:}
_a Press Find. 20y Pite 20y &
20z [ Plate 2Dz o
I @ 'l.l'im [I] [] 2D Und. [1 Plate 2D Und.
£} Plate 3D
I B Meodel
g Beam-Plate
- E Hﬂ:ngmhun Set K=0.01 for members fixed by plates
__Joint Finder | |
,f:EeamMembe:rFi — e~
g-'_tfl Beam Sections FE:“-'. Edit | a Lengthfml | I \
= Panel Finder Length Factar | || |
4\ Weld Finder cmipe  |A 7| \ B
skt Connection Finder A=085
B = Calculate =
I @ JDbS {1’} used in API 24, AISC89, 1SO19902 U
and Norsok NOD4 standards
I % Tools [&]
I Standards (2)
| &2 Post-Processing Settings. i Cace]
[Z] Optimizations (0)
[il 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 Ml | Joint BeamMember Panel \Weld Connection Beam Secion
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
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. . Beam Member Finder == [} *
Beam Member - a straight line.
If it contains joints it is split on @ d @
sub members. Length Y | Length Z | Length Edit (in all directions) | Filter |
Break Joint Opti ,.
Ak bt Uptiors D Title Berents | Length | MM i tyne| Modified
| Length ¥ v Factar
=1 bm1 Y, [-2.50; 7.50; -6.50] - 1.CrossSection:5} 47 13 1107(3D] 155[30] 1104{30] 4[30] =
R £ ser ®2 bm2 Y, [-2.50; 2.50; -6.50] - 1.CrossSection:s) 47 13 1109(3D] 136[3D] 1108[30] 117(30] E
] ) 20y Plate 2Dy EE bm3 (Y, [7.50; 7.50; -6.50] - 1..CrossSection:s) 47 13 2225[3D] 1273(3D] 2222[3D] 1122[30]
Break Optlons define what (202 ] Plate 202 4 b4 (Y, [7.50; 2.50; -6.50] - 1.CrossSection:5) 47 13 2227[3D] 1254]30] 2226[3D] 1235[3D]
. . . ate =
joints are used to split beam | ®5 bms (Y, [2.50; 7.50; -6.50] - 1.CrossSection:5) 47 13 22[30] 1105[20] 165[3D] 1106{20]
T ] 2D Und. [ Plate 2D Und. H 6 bmé (Y, [2.50; 2.50; -6.50] - 1.CrossSection:5) 47 13 1110(3D] 202[30] 1111[30] 201[30]
= .50; 7.50; -2.50] - 2. ion:
s o ¥ b7 (Y, [2.50; 7.50; -2.50] - 2..CrossSection:11) 32 10 1090{2Dz] 22[3D] 2208[2Dz]
8 bm (Y, [-2.50; 5.00; -2.50] - 2.CrossSection:11 16 5 1 A
Beam-Plate =0 bm Y, [2.50; 2.50; -2.50] - 2..CrossSection:11) 32 10 1103[2Dz] 201[3D] 2221[202]
Set K=0.01 for members fixed by plates 10 bm10 (Y, [7.50; 5.00; -2.50] - 2.CrossSection:1” 16 5 1 A
| | 1 bm171 (¥, [2.50; 5.00; -2.50] - 2.CrossSection:17 16 5 1 A
Update Selected M
e 12 bm12 (Y, [5.00; 5.00; -10.00] - 3.CrossSection. 12 5 1 A
Change Length/FaCtOI’ fOI’ £kt Baletad 13 bm13 (¥, [0.00; 5.00; -10.00] - 3..CrossSection:f 12 5 1 A
{ Length[m] | = | *" bm14 (Y, [2.50; 7.50; -5.00] - 4.CrossSection:9) 45 14,144 1080[2Dy] 1105[3D] 2232(2Dy]
selected beam members e = ;
& 15 bm15 (¥, [0.00; 7.50; -2.50] - 4..CrossSection:9) 23 7072 1090] &  Piot selected members
Lefigithy Factar oL ® 16 bm16 (¥, [0.00; 7.50; -7.50] - 4.CrossSection:9) 22 7072 T114{ M | Plot Length Griesia
- Y ————— | - X M Plot Members D Labels H
Cm Type is used inAPI 24, 1SO G Type A v Set ® 17 bm17 (Y, [2.50; 7.50; -5.00] - 4.CrossSection:9) 45 14,144 LR
2 18 bm18 (¥, [-2.50; 5.00; -1.50] - 4.CrossSection:t & 2 1 A Plot Length Labels
19902 and Norsok N004 =l o
and NOrso R e @ 19 bm19 (¥, [2.50; 2.50; -5.00] - p4, p16, p17, p19. 45 14142 15| 8 Piot Cm Type Labels
standards used in API 24, AISC39, 15019902 ® 20 brm20 (¥, [0.00 2.50; -7.50] - 4.CrossSectiond) 22 7072 1175|® |Aet Lengthfactor Labels
and Norsok N0O4 standards e ) Plot Joints for Selected Members
® 21 bm21 {Y, [5.00; 7.50; -2.50] - 4.CrossSection:9) 23 7072 22084 iy wembers ¥ a2 aves
T T T T T T - oo - o 8 Plot Length Labels in ¥ and 7 axes ,_1'
: : Settings. Find
Press Settings to define :

recognition options: selection,
default title

Colored Plot of members with

Press Find to automatically recognize

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 SDC Iz
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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.

Sub members from table on a plot:

Beam Member Finder - [u] *
= 4 [E[=]
Length ¥ | Length Z | Length Torsional | Edit Member {in all directions) | Filter |
Break Joint Opti 1
ek lontQphohs D Title Hemets| Length: | 0 ermne! Modibed E [‘
| Length ¥ v Factor
E1 Beam Member 1 (¥) 47 13 Modified 1107[30] 155[3D] 1104[3D] 4[30] l:‘
(HRD] [ User . ]
11 Beam Member 1.1 (Y) 1 3 1. A Modified [x]
2Dy Plate 2Dy 12, Beam Member 1.2 (Y) i3 25 1 A Modified E‘
] 202 [ Plate 20z 13 Beam Member 13 (V) a 25 1 A Meodified
14 Beam Member 14 (Y) e 23 1 A Medified
[ 20 Und. [] Plate 2D Und. | 15 Beam Member 15 3 25 ] A
0 Plate 3D 2 Beam Member 2 (Y] 47 13 1109(30] 136[30] 1108{30] 117[30]
3 Beam Member 2 (Y] 47 3 2225[30] 1273(30} 2222(2D] 1122[3D]
[ Beam-Plate
w4 Beam Member 4 (¥} 47 13 2227[30] 1254[2D] 2226[20] 1235(20)
Set K=0.01 for members fixed by plates "5 Beam Member 5 (¥) a7 3 22[3D] 1105[3D] 165[3D] 1106[30]
"6 Beam Member 6 (¥) 47 13 1110{30] 202[30] 1111(30] 201[3D]
| Update Selectad Members |
m7 Beam Member 7 (¥) 32 10 1090{2Dz] 22[3D] 2208[2D2]
Set to Selected 8 Beam Member & (¥) 16 5 1 A
. [ ] = Beam Member 9 () 2 10 1103(2Dz] 201(30) 2221[2Dz)
10 Beam Member 10 {Y) 16 5 1 A
Length Factar | [ ] 11 Beam Member 11 (Y) 16 5 1 A
Cmlype | A o[ s ] 12 Beam Member 12 {¥) 2 5 i A
A=085 13 Beam Member 13 {Y) 12 5 1 A
B = Calculate @ 14 Beam Member 14 (Y) 45 14144 1090(2Dy] 1105[3D] 2232[20y]
used in API 24 AISCES. 15019902 @15 Beam Member 15 (¥) 23 7072 1090[20y]
nd Norsok NOO4 standard
RTINS i & 16 Beam Member 16 (V) 2 7072 111420y] ol
: @
=
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Beam Member Finder interface

SDC™

ER
Beam Member Finder - O b g
[= 4 ==
Select all Beam Members (Ctrl+A) Length ¥ | Length Z | Length Tarsional | Edit Member (in all directions) | Filter |
Break Joint Options [ Length ) ~1[]
D Title Elements  Length Cm Type Madified L]
| Length v - Factar
ERT) bm17 (Y, [2.50: 7.50; -5.00) - 4.CrossSection) 45 14144 1114(20y] 1105(30] 22082031 [=]
P d t L L User 18 bmiB(V,F250;500;-150]-4.CrossSection 6 2 oA %]
ress ’ ana execute 20y Plate 2Dy | @in bm19.(Y, [250; 250; 5001 - p4, p16, p17, p19. 45 14,144 1115(2Dy] 1110{3D] 1538{1D] 1539(1D] 1540[1D] 1541[1D] 1542[1D] 1543 &
. . Cliaseoe EFS bm20 (¥, [0.00; 2.50; -7.50) - 4.CrossSection®) 22 7072 1115[20y]
to display Length Plot | 1 PlotLength Iabels| Boi bmd (500,750 250) 4 Cosssectns) 23 7072 220020
[ 2D Und. [ Plate 20 Und. B2 bm22 (Y, [5.00; 7.50; -7.50] - 4.CrossSection) 22 7072 2232[20y].
45 o 2 bm23 (¥, [2.50: 500; -1.50] - 4.CrossSection) 6 2 1 A
24 _bm24 (¥, [7.50; 5,00; -1:30] - 4.CrossSection9) 6 2 1 A
Press OK e B2 bmSOLRSO2SS00-phedpRplle 45 1414 22330205 111030} 420010} 42110} 42211D]423110] 241101 25010} 42
. Y -
Bet FoOlD} formaribers fied by plates 526 bm26 {Y, [5.00; 2.50; -750] - 4.CrossSectiond) 22 7472 223320y
: BT bm2T (¥,250,7:50;-500) - 5.CrossSection). 36 10 19050301
[ pncEte erieaien e || ke 2% bm28 ¥, [2.50,7.50; 7.50] - 5.CrossSection:) 32 10 1114[2D2] 1653D] 2232(2D2]
I 529 bm29 ¥, [250:7.50: -10.00] - 5. CrossSection 36 10 1106[30] 93212Dy] 38120y]
30 bm30 (Y, [-2:50; 5.00; -5.00] - 5.CrossSectionié 15 ] =) A 1097[2Dz]
i 3l bra31 (Y, [-250; 500; -7.50] - 5.CrossSectionsé 14 5 1 A 1099(2Dz] 1098[2D2] A
T lgtrozer [ | 2 bm32 (Y, [-2.50; 5.00; -10.00] - 5.CrossSection 18 5 1A Bl PlokLergtn Crria
. 4 [l 1710} #  Plot Members ID Labels
o 1.5 '.:‘. Cmlype 4 B = e L0 BT — = W Plot Full Members ID Labels
; i I [#.34 bm34 (Y, [2.50; 2.50; 0] - 5.CrossSection:t 36 10 4117 (301 BAIPON} 5202y T BB PlotLength Labels
8 = Calculate @35 bm35 (Y, [2.50; 2.50; 7.50) - 5.CrossSection®) 32 10 11512021 2008012233020 & PotCmType Labes (@]
> used in API 24, AISC89. 150119902 36 bm36 (Y, [7.50: 5,00, 5.00] - 5.CrossSection) 15 5 oA 2215202 B PotLength actor Labels
and Norsok NOO4 standards 37 bm3T {Y, [2:50: 5.00; -5.00] - 5.CrossS: 6) 12 5 1 A 1112[2D2] 1113[2D] L Plot Joints for Selected Members
= A Plot Members Y and Z axes
4B Plot Length Labelsin Y and Z axes E
Settings. Find N o ][ o
A" Plot selected members
BH  Piot Length Criteria
W  Plot Members ID Labels
4 Plot Full Members ID Labels
n MW Plot Length Labels
8  Plot Cm Type Labels
1 Plot Length Factor Labels
L Plot Joints for Selected Members
A Plot Members ¥ and Z axes
18 Plot Length Labels in ¥ and Z axes
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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

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.

o
&

Resistance Factors

O LRFD @® ASD

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

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

https://sdcverifier.com




Add AISC360-10 standard SDC

VER

Execute Standards => Add => AISC => AISC

360-10 Members from context menu [ AISC 260-10 Mernbers (14th, 2010) =
ID_ |_3 | Title }AISC 360-10 Members (14th, 2010) |
Resistance Factors: LRFD Alias :smdama | :
Description W

Settings Selection
n Resistance Factors LRFD . ;
Section Build Type + 6 Shapes l:‘

(i Caleulate Cb (based on moment diagram, Chapter F1) I_I

4 [ Standards (7 Ll @ User defined Ch Defined 2@
i B 1.Euroc |+ Add 4 AES “ |

S|
B ? 8 e Stiffener Distance {Chapter G2.1) Defined Elements 1856
I EX2.AI5C3 Bl Rename Multiple | AISC » AISC ASD 89 (9th, 1989) :| :|
| &8 Post-Proce; 1= : I P e S Net Area (Chapter D2.2) @
Bl ongimio] 1= Remove Multiple AP » [ T Aisc 360-10 Members (14th, 2010) B S =a
ear actor (Table D3. efines
[ Reports (0) £ Renumber AlJ (2005 Edition, 2017) AISC 360-10 B 2010)
[[] Caleulate asymmetric shapes as symmetric
Clear Results B | as3000(1903)
e
ASME [] Use AP1 2A RP for tubular shapes. | | |:| Materials with Yield = 0 a
DIN 15018 (1984) —
Second order effects (APPENDIX 8)
DW ¢ [ ] Take into account second-order effects (B1 multiplier)
B | bvs 1608 and 1612 Uda i = 1 [Cancervaiive)
EN 13001 (2018) /8 Calculate Crm case a = 0.6- 04 * M1/ M2 caseb = 1.0
Eurocoded b Not subject to transverse Ioading (case a) when Shear Force < (0.1 | Percent of Axial Force
F.EM 1.001 (3rd, 1998) i

["] Include Tersion chack

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

-_—
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Section Build Type SDC
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—0 Press . for Section Build Type AISC 360-10 Members (14th, 2010) - o x
D I3 | Titke | AISC 360-10 Members (14h, 2010) |
—Q Build Type: Rolled Aies - [sinders3 |
Description | | W |
Properties Characteristics - O ®
Settings
Select To All [ [s | Title Section Build Type | Besklince facines ez -
Alias |Se|:ﬁon_Bu|'ld_Type ‘ Section Build Type + 6 Shapes
Description | [+] () Calculate Cb (based on moment diagram, Chapter F1)

P 0K i @ User defired Cb [Defined
ress : M |R°I|Ed = “ Apelyfoscicrted H ek I - Stiffener Distance {Chapter G2.1) Defined IE Elements

Property Value @ Net Area (Chapter D2.2) - @

1.CrossSection:5 Rolled i

2.CrossSection:11 Rolled . SRR Sl @ @

3.CrossSection:8 Rolled [] Calculate asymmetric shapes as symmetric

4.CrossSection:9 Rolled

5.CrossSection:6 Rolled T

6.CrossSection:7 Rolled [] Use 4P1 2A RP for tubular shapes | | |_| Materials with Yield = 0 a
7.CrossSection:12 Rolled -

8.CrossSection:13 Rolled Second order effects (APPENDIX 8)

9.CrossSection:14 Rolled [ ] Take into account second-order effects (B1 multiplier)

10.CrossSection:15 Rolled Uda i = 1 [Cancervaiive)

11..CrossSection:16 Rolled

S W oied ® Calculate Cm: casea = 0.6- 04 * M1/ M2, caseb = 1.0

13..CrossSection:18 Rolled Not subject to transverse loading (case a) when Shear Force < (0.1 | Percent of Axial Force

14, CrossSection:19 Rolled -

15.CrossSection:20 Rolled Torsion

16.CrossSaction:21 Rolled [ Include Torsion check

-Lrossiodtionad flolied Warping s neglected for the torsion check, Additional assessment is therefore required for open sections
18.CrossSection:23 Ralled 03

% flagged with a UC = 1234.5DC returns this error UC code for open sections with an UF.torsion exceeding:

Eerre el 4 3
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Lateral-torsional buckling factor (Cb) SDC Iz

VERIFIER

AISC 360-10 Members (14th, 2010) i 1 x
—0 Select - Calculate Cb
D ‘3 | Title |AISC 360-10 Members (14th, 2010)

Alias ‘ Standard3 |
Description | [+]
Settings Selection

SDC Verifier follows conservative approach and uses resance facors =
Section Build Type ‘Deﬁned | + 6 Shapes

Cb =1.0. Cb is implemented as a characteristic which
can be modified.

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

Mo [ |
[l [x][+]

() User defined Cb Defined . |_|

g 13 g | |
For the details see Chapter F “Design of members for S
» o Stiffener Distance (Chapter G2.1) Defined | Elements 1856 |
Flexure”, F1 General Provisions _ ——
Net Area (Chapter D2.2) ‘Deﬁned | @
Shear Lag Factor (Table D3.1) {Deﬁned |
alculate asy etric shapes as sy
Caleul ic shay i
== ~ “ [] Use API 24 RP for tubular shapes D Materials with Yield = 0 ‘:I
s My .
g ~ Second order effects (APPENDIX 8)
& ~ Baslc Strength x C,, i i
- Mp = < [ Take into account second-order effects (B1 multiplier)
- 1
[ : | Use Cm = 1 (conservative)
E i ® Calculate Cmicasea=06-04*M1 /M2 caseb = 1.0
'S 1 1l T T
E I " Not subject to transverse loading (case a) when Shear Force < (01 Percent of Awial Force
£ | 1
E | i _
z° | ! C, = 1.0 (Baslc St th Tersen
0 : { 510 (Basic'Strength) 7] Include Torsion check
: i LP Lr Warping is neglected for the torsion check, Additional assessment is therefore required for open sections
plastic design——— LMJI—- ! - % 7 : E 03
Mo | inelasticLTB ! elastic LTB flagged with a UC = 1234.5DC returns this emror UC code for open sections with an UF.tarsion exceeding:
I I

Unbraced Length, L,

18 https://sdcverifier.com




Define Material Characteristics SDC

VERIFIER

AISC 360-10 Members (14th, 2010) - 1 X
Press to set the material yield
stress and tensile Strength ID [2 | Title |AISC 360-10 Members (14tn, 2010) |
Alias |Standard2 |
Description | [+]
Select all Materials (Ctrl+A) et o

Resistance Factors LRFD = |j | |:| |j |:| D
Section Build Type + 6 Shapes ‘:I ’:|
Tensile Strength: 360e+6 ® Calculate Ch (based on moment diagram, Chapter F1) ==
(O User defined Cb Defined D [l D
Stiffener Distance (Chapter G2.1) @ Elements 1856
Yield Stress: 240e+6 et Choprer 22

Shear Lag Factor (Table D3.1) Defined

[ ] Calculate asymmetric shapes as symmetric

Press Set

Material Fatigue Parameters - ] 3 [ubular shapes | l:l Materials with Yield = 0 l:l

T Tensile Strength [Pa] “field Stress [Pa] Ter:sae..?:englh [Pa]

cts (B1 multiplier)

Press OK

M1/ M2 caseb =10

ling {case a) when Shear Force < (0.1 Percent of Axial Force

Press OK
Update ek
Fted for the torsion check. Additional assessment is therefore required for open sections

0000006

IC = 1234.5DC returns this error UC code for open sections with an UF.torsion exceading:

k Supported El [ ox [ cncel |
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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
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Checks SDC Iz

VERIFIER

4 [ standards (1)
4 [ 2.A15C 360-10 Members (14th, 2010)

4 ﬁ Input

TC Constants (23)

I i=Types (2)

b ] Characteristic {5)
& = Classifications (0] Standard contains 16 checks:
B Standard Tables (0}

4 |v| Checks (16) .
1.Beam Charscharistics 1 - Beam Member Characteristics;
2.Circular Tube 2-6 - Calculation dimensions and factorsfor 5 different shapes;
i--:ﬂftanguﬁﬂf Tube 7-11 - Strength for different shapes;
~| 4.Bars e . .

e B 12 - Add?t?onal Axial Check;

5 E et | 13 - Additional Shear Check;
[¥] 7..Axial Strength 14 - Additional Bending Check;
[¥]8.Shear Strength 15 - Torsion Check;

9.Bending Strength Bars
10.Bending Strength |-beams
11.Bending Strength Channels
12, Aial

13..5hear

14.Bending

15..Torsion

16.Overall

16 - All Checks together with combined.
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Preview Table Results SDC

VERIFIER

_0 Execute Overall
1 om able - O X
Execute Table (expand/extreme) in e
b L] #%
context menu
o Tiie Bareme F il UF Bencing Mjor  UF Bending Minor  Lf Shear Wtorsien Shotad | USRI | yoye
Dot I~ | [ [ \
Opirn Vi 000, 000 0 | o o[ om0 om
: : Bemert ID 299 1040 i E 1210 102 5 1921
Select Extreme Options - Detailed e | B g o I = = i . =
Load Group [1-0veral | [0 e
Table Stuctue | Direction over Parameters. = | [Value 003 E e 02 005 @ 0w @
Disction 3 | [Bement 1501 o 21 1254 1861 o 7 A
. e Load Ls2 Ls1 Ls2 Ls1 st Ls1 Ls4 Ls1
Press Fill Table TablaType | Extreme fworst resut on selecton) o] | M
e S Eement ID 1501 ] n21 1854 1861 ] 1 &
© shat fery exremes) Load 152 Ls1] Ls2| Ls1 1s1] Ls1] Lss] 51|
Fierby
Farameter L!,,.,{ ~
Press OK —
4 [ Standards (1) Sortby
« [ 1.AISC 360-10 Members (14th, 2010)
E anut Parameter
T Cong == | Add v
I = Type p .
1+ & Char Gl
ZoClasd =I' | Rename
P Stan: E | Copy =
=] 1 58
4 %&: k;: Remove L‘ﬂ @
E 2.Ci Copy To S
3.k N
[]a.8a Mo B 5
& 2'& Hlear Recils | set Dol Tie | Camse | [
[ 7. [B5 Toble (expand: ) |
|¥|8.5h| ®5  Components Extreme Table {over selections)
% ; HL Flow Table (over loads)
[]11.8 B Tble (Lasds vs Selections)
4] BB Criteria Plot
i
= Contour Plat
[~] Beam Member Diagram
[+
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View for plots

SDC™

000000

Example of view in Ansys % view x
Select Overall Setings
D 1 Title | Default View [N ion Undeformed  ~
Description | |V‘ Geometry Exterior v
7 1 i Location Contours Contour Bands |
Execute Criteria PlOt In contextmenu Center X 250 | Centerv [5.00 | CenterZ |-650 | Edges No WireFrame
RotX  [250 | Roty  [s00 | Rtz [-650 | | liepsorsdontBanss [ibioae =
locX 1289 | Locy  [1539 | lacZ  [3.89 | . I@I
Press to edit view UpVecX 735 | UpVecY[1470  UpVeez 735 | —_— oy ]
ViewX 058 | viewy 058 | viewz 058 | |—7
1 [ sl e N
\],» Madel Display [Wirefame - |
Replace your model in Ansys n [ it
Min, Max on Colorbar
Criteria Plot e b'e [] Semi Transparency
Press Get Bt e
1D [ | Tite | Show Legend Show Triad
Description | ” b | ] Show Ruler ] Show Mesh
k - Options Selection e Show Thick Shells and Beams
Press O ek [owd  mWNEEEEE
‘ E‘:j:':é;‘s%}m Members (14th, 2010) ket Lanti |T Eieope | ﬂ TRt 2, AR Seaion 0 [2! |£] Legend Limits
4 FInput =
- e ; Biamator | Uf Overall ~ || [x] @) Use limits from legend seftings
& Edit -
| e Directior A | |E| @| ) Use local limits
::r:ynwe LG Paramster | fboolute 2 Made Automatic
Copy To Standard... Point OF Intersst |T£;tﬂ ~ | Type |.PbsMax V| Min o
Move
Clear Resats View 1. Defauk View v [#] [#]  erents Max 1
) et Number of levels 12
Com {over selections)
o Ll 3 B ] e
Table (Loads vs Wections)
oo Pl E e | |

Contour Plot

Beam Member Diagram
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0000

Select Overall

Execute Criteria Plot in contextmenu

4 [ Standards (1)

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

Copy To Standard...

Clear Results

Table {(expand/extreme)
Compaonents Extreme Table (over selections)
Flow Table {over loads)

Table (Loads vs Selections)

Criteria Plot

4 anput
. TU Constz
Press 03 to preview Plot b iZTypes| 0
H Charag
o Classif
B Standz
4 Checks (14
Press Ok to save plot 2
[ 2.Circq
[ 3..Rect
1] 4. Bars|
[~ 5.5ect
Criteria Plot - b4 ] 6..Sect
1] 7. Axial
[]8.5he: &
D i | Titl | [v]9.Benq B
Description ‘ | v v 10.Bet g
[¥] 11.Bey _=
Options Selection 4 12..Axi:|E|
Check |1E..Ovarall 1 ALL| k= ‘F:- ‘F: ‘F; ﬁ' eﬁ é 13..5hg
: |+] 14.Beg
Load Group |T..Er|ve|ope ‘ -}; + Component ‘2. AISC360 selection (s4| Z 15.Tor
I [ 16.0verall
Parameter Lf Overall >
Al yoprs]
LG Parameter Absolute .
Foirt OFf Interest Total ~| Type |AbsMax =~
Wiew 1..Default View | (4] | Elements [1886
Labels Naone & &
Set Default Title ()| oK Cancel

24

Contour Plot

Beam Member

B: Static Structural
Abs Uf Overall (LG1, Compaonent '3.AISC360 selection (s1), «1, Total)
Expression: RESTA (Unaveraged) (Scoped to Elements)
Tirme: 45

401972023 3:36 PM

1.1368 Max
1.0422
0.94753
0.85289
0.73824
0.6636
0.56896
047431
0.37967
0.2850%
019039
0.095742
0.00110992 Min
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Eurocode3 SDI o M

VERIF

EUROPEAN STANDARD EN 199311
NORME EUROPEENNE
EUROPAISCHE NORM Way 106
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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

VERIFIE

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

Rename Multiple
i=  Remove Multiple
b 21 Renumber

E Clear Results

Repores oy

28

SDC

VERI

FIER

M

Eurocode3 Members (EN 1993-1-1, 2003)

D [z | mte |Eurocodes Members (EN1992-1-1, 2003) |
Miss |Standard2

Description |

Factors

Partial Factor Gm0O
Partial Factor Gm1

Partial Factor Gm2

Lambda LT0 |04
Beta |o7s

Eta 1.2

@®) Calculate According to Table 6.6

) Set Ke = 1 for All Members

Lateral Torsional Buckling Methad

®) 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)

|| Preview Not Supported Bements |

Fabrication Type
Manufacture Method
Fillet

Section Net Area

Material Type
Lengths for Tarsional-Flexural and Lateral Torsional Buckling
@ T = Maxly 12)

LLT = Length in Strong Axis (Ly or Lz)
() Use Torsional Length from Beam Member Finder

[] Calculate Asymmetric Shapes as Symmetric

[ Calculate Class 4 of Cross Section as Class 3

|

Materials with Yield and Tensile = 0

Selection 104 Properties

PreSS Ok Correction Factor ¥c
* ABS 3
Alsc 3
APl 3
All (2005 Edition, 2017)
AS 3900 (1993)
ASME »
DIN 15018 (1984)
DNV v
DVS 1608 and 1612
EN 13001 {2018)
Eurocoded Eurocode Members [EN 1993-1-1, 2005) |
F.EM 1.007 (3rd, 1998) B | Eurocode3 Welds (EN 1993-1-8, 2005)
B |[rm »| B | Eurocode3 Fatigue (EN 1993-1-9, 2005)
150 v Eurocode3 Bolts (EN 1993-1-8, 2005)
Norsok NOO4 {rev.2, 2013} Eurocode? Fire Design (EM 1993-1-2, 2005)
e e Eurocode? Plate Buckling (EN 1993-1-5, 2006)
Deflection Eurocode3 Connections (EN 1993-1-8, 2005)
Custom
B | Load from Library

Properties Characteristics

I 11| Tite [Febrication Type

Alias FabricationType

Description

Properties

Febrication Rolled | [ ApplyToselected || Toan |
Praperty Value IE‘
1..CrossSection:5 Rolled A
2.CrossSection:11 Rolled

3.CrossSection:8 Ralled

4..CrossSection8 Rolled

5..CrossSection:6 Relled

6.CrossSection:7 Relled

7.CrossSection:12 Rolled

8..CrossSection:13 Rolled

9.CrossSection:14 Rolled

10.CrossSection:13 Rolled

11.CrossSection:16 Rolled

12.CrossSection:17 Rolled

13.CrossSection:18 Rolled

14.CrossSection:19 Rolled

15..CrossSection:20 Rolled

16.CrossSectioni21 Rolled

17.CrossSection22 Rolled

18.CrossSection:23 Rolled ¥

General Shaps Slendemess ||| Export All Details to Excel
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Eurocode3. Manufacture Method

SDC

VERIFIER

Press |It| to set Manufacture
Method

Execute - Hot Finished

Partial Factor Gm0
Partial Factor Gm1

Partial Factor Gm2

Lambda LT 04 |
Beta 075

B 12 |
Correction Factor Ko

® Calculate According to Table 6.6
) Set ke = 1 for All Members
Lateral Torsional Buckling Method
(®) General Case [6.2.2.2)

() For Rolled Sections or Equivalent Welded Sections {6.3.2.3)

) Worst of (6.3.2.2) and (6.3.2.3)

Eurocode3 Members (EM 1983-1-1, 2003) = *
Press To All
D 2 | Titie |Eurocode3 Members (EN1993-1-1, 2005) \
Alias |standaraz |
Description | |~4
Press Ok .

Fabrication Type
Manufacture Method
Fillet

Section Net Area

Material Type

Lengths for Torsional-Flexural and Lateral Torsional Buckling
® LT = Max(Ly, Lz}
LLT = Length in Strong Axis {Ly or Lz)

() Use Torsional Length from Beam Member Finder

[ Caleulate Asymmetric Shapes as Symmetric
[ Calculate Class 4 of Cross Section as Class 3

Materials with Yield and Tensile = 0

Selection 104 Properties

Properties Characteristics

I 2| Title |Manufacture Method |

Alias Hollow |

Description |

Properties

Hollow Manufacturing Method | Hot Finished “ || ApplyToselected || oM |
Property Valus @

1.CrossSection: Hot Finished ~

2.CrossSection:11 Hat Finished

3.CrossSection:8 Het Finished

4. CrossSection:d. Hat Finished

5.CrossSection:@ Hot Finished

6. CrossSection:7 Hat Finished

7..CrossSection:12 Haot Finished

8.CrossSection:13 Hat Finished

9.CrossSection:14 Hot Finished

10.CrossSection:15 Hat Finished

11.CrossSection:16 Hot Finished

12.CrossSection:17 Hat Finished

13.CrossSection:18 Hot Finished

14.CrossSection:19 Hot Finished

15.CrossSection:20 Hot Finished

16.CrossSection:21 Hat Finished

17.CrossSection:22 Hot Finished

18.CrossSection:23 Hot Finished

: i | : v

| General Shape Slendemess | [ Export All Details to Excel | ok || coancel |
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Eurocode3. Fillet

SDC

VE

RIFIER

Press to set Fillet
Properties Value - 0
Press To All

Press Ok

Repeat Steps 1-4 for
Section NetArea

Euracade3 Members (EN 1993-1-1, 2005) i X
D 2| Title Eurocode3 Members (EN1993-1-1, 2005) |
Alias ‘Standardz |
Description | [+]
Factors
Partial Factar G0l [t | FabricationType
Partial Factor G [t Manufacture Method | Defined

Partis! Factor Gm2 [125 ‘
Lambea LT0
Beta 075 |
Eta [12

Carrection Factor Kc
@ Calculate According to Table 6.5

) SetKe = 1 for All Members

Lateral Torsional Buckling Method

®) General Case (63.2.2)

() For Rolled Sections or Equivalent Welded Sections {6.3.2.3)

) Worst of (6.3.2.2) and (6.3.2.3)

|| Preview Not Supported Flements

Flet |

Section Net Area |

I

Lengths for Torsional-Flexural and Lateral Torsional Buckling
® LT = Maxily, L2)
L LT = Length in Strong Acxis {Ly or Lz)

Material Type

) Use Torsional Length from Beam Member Finder

[] Caleulate Asymmetric Shapes as Symmetric
[] Calculate Class 4 of Cross Section as Class 3
O
|

Materials with Yield and Tensile = 0

Selection 104 Properties

Properties Characteristics

D |3 | Title | Fillet

Alias [Fillet

Description |

Properties

Value I

E-R

i
5

Property
1.CrossSection:5
2.CrossSection:1
3..(.3r0555ect'|o.n:8.
4, CrossSection:d
5.CrossSection:
6. CrossSection:7
.?..(.ZrossSecﬁo.nﬂQ
8.CrossSection:13
0.CrossSection:14
10..CrossSection:13
.1 1 .,timssSecl\'oﬁ:‘lG
12.CrossSection:17
13.CrossSection: 18
14..CrossSection: 19
15, CrossSection20
16..CrossSection:21
17.CrossSection:22
18..CrossSection:23

(=N =R R =R = =T - R = T R - - - RN~

OK Cancel

| General Shape Sienderness | (] Export All Details to Excel
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Eurocode3. Material Type

SDC

VERIFIER

Press to set Material Type

Execute - $235_5275_5355_5420

Press To All

Press Ok

Materials Characteristics — O x

Eurocode3 Members (EM 1983-1-1, 2003) — X
D 2 Title |Eurocode3 Members (EN1993-1-1, 2005) |
Alias ‘Standard2 |
Description ‘ |V]
Factors

Partial Factor Gm0

Partial Factor Gm1

Partial Factor Gm2 125
Lambda LT,0 04
Beta 0.75
Eta 12
Correction Factor Ko

(® Calculate According to Table 6.6

) Set Ke = 1 for All Members

Lateral Torsional Buckling Method

(®) General Case (6.3.2.2)

) For Rolled Sections or Equivalent Welded Sections (6.3.23)

) Worst of (6.3.2.2) and (6.3.2.3)

[ | Freview Not Supported Hements |

Manufacture Method @
Flet bl

1 JdB

Lengths for Torsional-Flexural and Lateral Torsional Buckling

@ T = Maxlly, 2
L LT = Length in Strong Axis (Ly or L)

Fabrication Type

Section Net Area

Material Type

() Use Torsional Length from Beam Member Finder

[ Caleulate Asymmetric Shapes as Symmetric

[ Calculate Class 4 of Cross Section as Class 3

Materials with Yield and Tensile = 0 Cl
Selection 104 Properties |

D E | Title |Material Type

Alias | MaterialType

Descripﬁan| u

Materials

Material Type 5235 52755355 5420 “ || ApplyToselected || Tomn |
Material Value

1.5tructural Steel

. 5235_5275_5355_5420

| ‘General Shape Slenderness. | [ Export All Details to Excel | o

==
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Standard is created

SDC W

VERIFIER

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

w

AEEEREEEEEE é é é é é é

Select Buckling and Overall

Execute Table (expand/extreme) in
context menu

Select Extreme Options - Detailed

Select Overall Load Group

Press Fill Table

Press OK

12.5hear Check e
~ Table q J

13.Acial Check [ RE IS : |
14.Bending Check Components Extremegizbie (over selections)
15.Bending and &y B Flow Table {ovel
16..Buck!tn«g Con’_rp B Table | =
17.Buckling Torsio -
18.Lateral torsiona B Criteria Plot
19.Buckling Comp| [@  Contour Plot

lig]

20.Forces
21..Cross Section
22.Buckling and Owerall

3

Beam Member Diagram

SDC

VERIFIER

M

Custom Check Tsble

- o X
5 4
D Title | Extreme LUF Aial UF Bending L Combined 61 LFf Combined 62 LF Buckling LK Section U Overall
el 11| e = om ) w [ T om
Options Bemert 1D 1 1 1 1 1 1921 1921
Checlc Load Ls4 L54 LS4 LS4 LS4 LS1 LS1
Load Group Maximum
Tabe Sntre Vabia o 10 100 108 s am 08
S Element 1D 1801 64 B4 B4 64 64 84
Dirsction o iy 152 L4 Ls2 Ls2 Ls2 Ls1 L52
‘Expand/Extreme Options Absolute
Table Type | Extreme (worst resut on selection) o] | [vaie ool 18 08 s o g s
(®) Detailed (extreme locations - element and load for Load Groups)) Blsmert ID 1501 ] 64\ m\ 64 64 &
O Short {orly exremes) Load 52| L4 Lsz | Ls2| Ls2 Ls1| sz
Filter by
Paramatsr | None: >
Vale:> 1
Sort by
Parametsr | None ~]
Order | Ascending >

e

+Companent ‘4. Eurocode3 Shapes (2

Elements

Set Default Title

=)
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0000

Select Overall and Buckling

Execute Criteria Plot in contex
menu

. B
Press @@ to preview Plot ] ea

ocode3 Members (EN1993-1-1, 2003}

Copy To Standard..

Clear Results

Table (expand/extreme)
Components Extreme Table (over selections)
Flow Table (over loads)

Table {Loads vs Selections)

Criteria Plot

Press Ok

.Crog 4B

Contour Plot

Beam Member Diagram

klifrg and Cwverall

Criteria Plot = x
D [ | Title |
Description | | W
Options Selection
Check |22..Buck||ng and Overall i aLl ks D (LR R A
Load Group i'l..O\reraII | +Compaonert ‘4. Eurocode3 Shapes {si
Parameter LK Overall “

LG Parameter Absolute i

Point Of Interest Total ~| Type |AbsMax

View 1..Default View > | | Elemenis

Labels INone | & | &
Set Default Tite [0} OK Cancel

B: Static Structural
Ahs Uf Overall {LG1, Component "4, Eurocoded Shapes (52)', «1, Total)
Expression: RESE3 (Unaveraged) (Scoped to Elerments)
Time: d s

41972023 4:06 Ph

1.0873 Max
0.9963
0.90625
0.81575
072522
0.63460
05416
045363
03631
027258
018205
0.091518
0.00098926 Min
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Report - Tables

SDC [V

VERIFIER

| Results | PostProcessing  Import

‘E % %Ia. E;-F:

Home Inzert

Execute Reports => Add => Designer

Results E|%[ILE il ‘%l&l‘
I Expand / Components Flow Summarized Forces Loads vs, | Criteria Contour Histogram Expand Beam Member | Check Check
Extreme Extreme Table {over nodes) Selection Graph Diagram Tables  Plots
Execute Results => Check Tables Job Tables = Plots | Standards
Select Standard AISC 360-10 Members B p - _H X
and press Add Check Table B e e
[51] 2.Circular Tube @@I
[51] 3..Rectangular Tube
[51]14.Bars |j
[$1] 5.5ection C
[51] 6.5ection | |:|
[51] 7..Axial Strength |:|
|EI [51] &.5hear Strength
|+ Add 4 m Wizard - Emp!;r [51] 9.Bending Strength Bars
=l Rename Multiple [ | Wizard - Model Setup e g s
- . . [51] 11..Bending Strength Channels
= Remove Multiple m Wizard - Results [51] 12. Asial
. Renumber [ | Wizard - Full 511 13-5hear
[51] 14.Bending
"y Generate Multiple Designer - Empty [51] 15.Torsion
B | Designer - Model Setup LR e
n| ]@ o = I Standard 2.Eurocode3 Members (EN1993-1-1, 2005)"
Designer - Full
@ | Presentation
35 https://sdcverifier.com




Report - Tables SDC M

VERIFIE

—0 Select Overall Load Group SR 5 %
Loads ns (1) (Elements)
L o Er= B = woeEE
Apply All Entities _ Al Entites [+]
Options
Table Type ‘ Extreme (worst result on selection) b |
. Table Structure  Direction aver Parameters 7 X
Select Detailed
Extreme Options
n ®) Detailed {extrerne locations - element and and load(for Load Groups))
_° Press Ok () Short (only extremes)
Filter by
Parameter Nene
Repeat 1-4 step for Standard S P
Eurocode3 Members ity '
ort
Parameter None
Order Descendil
Add Check 2
Directions
I+ Standard '1. 0 Members (14th, 2010)° Al
4 Standard '2.Eurccode3 Members (EN1993-1-1, 2005)
[52] 1..Beam Characteristics D
[S2] 2.Rectangular Tube u |:|
[52] 3..Rectangular Bar
[52] 4..Circular Tube | B ‘ I — |

[52] 5.Circular Bar

36 https://sdcverifier.com




Report - Plots SDC M

VERIFIE

Execute Results => Check Plots _ Home insert | Results | PostProcessing  Import n

A % 8 8 E HDOD WL E o B

Select Standard AISC 360-10 Members Expand / Components Flow Summarized Forces Loads vs, Criteria Contour Histogram Expand Beam Member Check Check
Extreme Extreme Table fover nodes) ‘Selection Graph Diagram Tables Plots

and press Add Criteria Plot Job ables ; Plots | Srandards

—0 Select Overall Load Group
(¥4 Check Plots a

X

SeleCt All Entities ¥4 Add Check Plots -

# Standard "1.AISC 360-10 Members (14th, 2010)"
[51] 1..Beam Characteristics
[51] 2.Circular Tube
[51] 3..Rectangular Tube

Press OK [$114.8ars

[S1] 5..Section C

[51] 6.Section |

[51] 7. Avial Strength

[S1] 8.Shear Strength

Repeat 1-5 step for (115.8ening S

[51] 10.Bending Strength I-beams

Standard Eurocode3 Members (51 1. Bencing Stength Channs

- o
Loads Selections
Coink LG1_Overall =l ;'
Al i

Parameters Directions

Uf Aol Al
Uf Bending Major
Uf Bending Minor
Uf Shear

Uf torsion

ﬂ!@g

o] Pl [x] [+ [#]

Uf Axial and Bending
Uf combined torsion
Uf Overall

[51] 12.Axial LG Parameter | Absalute v
(511 13.Shear
511 14.Bending Views Paints of Interest
[S1] 15.Torsion 1.Default View End | / Top
End 1/ Bottom
Total

[51] 16.0verall
I Standard ‘2. Eurccode? Members (EN1993-1-1, 2005) n

Total calculation type | AbsMax
Labels None D
[ o ][ el Limits None |:|

37 https://sdcverifier.com
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SDC

Report - Tables

VERIFIER

Home nsen | Resuts | PostProcessing Import

B % B @5

Expand/ Components Flow Summarized Forces Loads vs. ntour Histogram Expand Beam Member | Check Check
Bdeme  Ereme  Table Graph

Select plot in AISC 360-10 Members e Sl

[searcn | [8] show parents - D]
=> Abs UF Overall o e 3
s - — T
=2 s o
9 1.5t Structural — st Time Generate
@ 4817 Individual Loads Yatoe o oo L ) Load LG1.Overall
Select Break Page Before and press No . o
5 [ om e am  am  om uw e i Tole Defaut)  Abs UfOverl (161, Al Ente
B[] Displacement (LGT, All Entites) e e W w w w W % el
B Abs Usum (LG1, All Entities, v1) Valve. o i o0 00 0o s oo W Point. Total
BB Abs Seqy (LG1, Al Enitie, 1, Total [AbsMax) et e wm s e wow Seecton AlEntities
. B[] Stress (LG, Al Entities) View 1.Default View
Select plot in AISC 360-10 Members 8 i i
8 1.AISC 360-10 Members (14th, 2010)
BB All (LG, All Entities) Break Page Before
=> AbS UF Overa” T A Ul (161 A s 1 ol o e
& BV 2.Eurocode3 Members (EN1993-1-1, 2005)
B Al (LG1, Al Entities)

BB Abs Uf Overall (LG1, All Entities, v1, Total)
& B summary
® D191 Appendi

Select Break Page Before and press No

ted
093448 C:Users\usen\AppData\ LocaTemp
\AISC360.mpS\AISCI60_fies\dpOISDCYACT
\AISC360ans saved

094309 Saving backup file.

094309 C:\Users\useAAppData\Local\Temp.
\AISC360.tmpS\AISCI60_fies\dpOISDCYIACT
\AISC360_autobackup_204pr20230-43AM.ansb
saved

Enabled
v Data
Check

Last Time Generate

Repeat 1-4 step for Eurocode3
Members

00000

094308 C:\Users\usen\AppData!Local\Temp.
\AISC360.1mpS\AISC360_files\dp0\SDCVAACT
\AISC360_daitybackup_20Apr2023ansb saved

0944312 Plot(s) added v

= &[] Results
= [ 1.Static Structural

=] *x Individual Loads

® (] Load Sets

B ¥V Load Groups

& 2] Load Group 1.Overall

EE[¥] Displacement (LG1, All Entities)
BB[¥] Abs Usum (LG1, All Entities, v1)
B Abs Seqv (LGT, All Entities, v1, Total [AbsMax])
B[] Stress (LG1, All Entities)

B[] Displacement (LG1, All Entities) Displacement (LG1, All Entities) Selection All Entities
AISC 360-10 Members (14th, 2010) :
e View 1..Default View

..Eurocode3 Members (EN1993-1-1, 2005)
All (LG1, All Entities)
BRI Abs Uf Overall (LG1, Al Entities, v1, Total)

38

= &V Results
= i V] 1.Static Structural

& Y2V Individual Loads

& (V] Load Sets

= ¥ Load Groups

= 4] Load Group “1..0verall

Displacement {LG1, All Entities)
BB Abs Usum {LG1, All Entities, v1)
BB Abs Seqv (LG1, All Entities, 1, Total [AbsMaxl)
Stress (LG1, Al Entities)

=] 1.AISC 360-10 Members (14th, 2010)
n 1, I
B Abs Uf Overall (LG, All Entities, v1, Total)
2.Eurocode3 Members (EN1993-1-1, 2005)

FEM] All (LGT, Al Entities)
FE] Abs Uf Overall (LG1, All Entities, v1, Total)

Selectes o4 Load

Parameter
Standard
Title (Default)
Title {User)
Options
Point

LG1..0vera

Absolute Uf Overall

1.AISC 360-10 Members (14th,
Abs LF Overall (LG, All Entities

Total
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Generated Report SDC

VERIFIER

P 2af3
Select both Standards and press * PR
1..AISC 360-10 Members (14th, 2010) 2..Eurocode3 Members (EN1993-1-1, 2005)
Genera te Al {LG1, All Entities) Al {LG1, All Entities)
Standard 1..AISC 360-10 Membeers (14th, 2010) check [51] 16..0verall standard 2..EUrDCoge3 MEMBers (EN1593-1-1, 2005) Check [52] 22..Buckling and overall
Load Grouf LG1..Overall All Load Grol LG1_overall selection
. . . . Uf Axial
After generation is finished press to
Minimum
export generated report to Word [] M S —— w— S——
Element ID 2399 1 BO1 1210 1 1921 1 192 1921
Load L53 151 L51 L53 L54 Ls1 154 151 st
Maximum e . — - l'l—& 9 w
Value oo i 003 .20 o 1 109 5 i)
- B | e SE0OMerber (46 2070) - P —— — P ——
BBV All (LG1, Al Entities) ‘;::m =2 Lo ] L1 L4 L1 152 151 152
FR[v] Abs Uf Overall (LG1, All Entities, v1, Total) Value B L R s am
Element ID 150 &4 121 1854 1861 [ 2] 1 &4 B4 64 4
ElEirocnes Merbers (EN1993-15] o Load I B S S B U - N B 152 151 2
BRI All (LGT, All Entities) = = #bs UF Overall (LG1, All Entities, v1, Total)
BB Abs Uf Overall (LG1, All Entities, MaveUp
& Summary Move Down
& @] Appendix Copy Cirl +.C
Cut Tt =X
*  Remove Del
Select ltems 3
Apply to Selected b
i, b
check [51] 16..0verall Point Total check [52] 22..Buckling and Overall Point Total
Load Group LGt .overall Parameter Absolute UF Overall Load Group LG1..Overall Parameter Absolute Uf Overall.
Selaction All Entities View 1..Default View selection All Entities. View 1..Default view
Generate Exportto Export
Word toPDF
Generate
Prepared by Prepared for . Prepared by Prepared for
https: f/sdoverifier com ‘https: ffsdoverifier.com

39 https://sdcverifier.com




