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Content

» In this tutorial, AISC 360-10 & Eurocode3 Beam Design Checks are

reviewed in details.
» A beam model structure has been used as a start FEM model.
» Beam member finder was used to recognize beam member dimensions.

» Report was automatically generated in SDC Verifier Report to represent

beam checks results according AISC 360-10 & Eurocode3 standards.
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Launch SDC Verifier

Open in Ansys Workbench [y
AISC360 and Eurocode3.wbpj

Double Click on +2 @& sDCverifier & ,
or in context menu click Edit
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Predefined project

FOREr

A L L L L b 1Y

: E 1..5tatic Structural
-4 Individual Loads (4)
----- '{ﬂ 1. Gravity - step H1
----- '{'ﬂ 2 Force Down - step #2
----- ‘Jﬂ 3. Force Top - step #3

e IR R
A

N
’l

;

o
=
e

-+gk Load Sets (4)

----- s 1_Load Set 1
----- s 2 Load Set 2
----- s 3 Load Set 3
----- s 4 Load Set 4
- Load Groups (1)

(|

This tutorial uses project with predefined boundary condition, load combinations and load group.
The model contains only beam elements of the following types: I-Beam, Circular and Rectangular Tubes
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Analyze Job

®

Execute P Analyze from Static
Structural context menu

. + Add
&= Add Job Of Jobs
Copy
X Remove
I = Analyze
% Update

Clear Results

Create Base Loads
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Explanation of Joints

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

There are 6 types of Joints:

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

3D Joint — beam members connected in space;

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

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

User Defined;

Beam;Piate
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Joint Recognition

Execute Edit from Joint Finder context
menu
Press Find.
E-3 Settings
..... =, Unit System
----- 1:' Legend Settings
----- t.# Number Formats
G- Views (1)
B Model
jjjjj.: & Edit I
..... i G‘ Colored Plot
""" I ":'el i Plot Types
B Jok t Plot Entity lds
- Tools | Plot Types and Entity Ids
I:I"E':' ?ﬂﬁ @ Export To Component
-3 -
----- @ Reperts (0)
7

Joint Finder

¥

Change Type for selected Joints

Type None Set
Flot all joints

Show Labels None

Show 20 joirt axes Relevant

10 Free Al
2Dy Plate 2Dy

2D only

20z Plate 2Dz

2D Und. Plate 2D Lind. Hons
D Plate 3D

User Beam-Plate

[ Show anly joint elements Plot

Settings Find

— O
Id Type Property A
Mode ID =1 F +
Mode ID =2 F
Mode ID =3 a0 %
Mode ID =4 a0
Mode ID=5 a0
MNode ID=6 ki)
MNode ID=7 ki)
MNode ID = 22 ki)
MNode ID = 23 D
Mode ID = 24 D
Mode ID = 62 20y
Mode ID =117 D
Mode ID = 136 D
Mode ID = 155 D
Mode ID = 165 D
Mode ID = 201 D
Mode ID = 202 D &
Mode ID = 231 20y
Mode 1D = 237 20y =
Mode ID = 243 20y
. > #
QK Cancel
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Joints Plot

Select All Joints (Ctrl+A).

Press Eand Execute g}  Plot Joint Type in colors

Press OK

Joint Finder — O e
. )
Change Type for selected Joints
Type |Nnne V| | Set | Id Type Property ~
Node ID = 1 F E
Plot all joirts Mode |D =2 F
Show Labels [None | Node ID = 3 D
- Relevart 7 Node ID = 4 3D
Show 2D joint axes Relev. NodelD=5 En)
= & Free Node ID = 6 3D
LN Sl e
(-3
Node ID = 22 D
M 20z [ Plate 2Dz - Node ID = 23 3D
[ 2D Und. [ Plate 2D Und. Node ID = 24 D
= [ Plate 3D Hode 10, 66 2Dy,
Node ID = 117 3D
b4 User b4 Beam-Plate Node ID = 136 D
[ Show only joint elements _-;:- Node ID = 155 20
Node ID = 165 3D
hode ID = 201 3D
Nede ID = 202 D) EI
Node ID = 231 2Dy Wl PlotJoint Type Labels
Node I - 237 20y ) Plot Joint Type in colors B
Mode ID = 243 20y
>2.|[#
e 3. o] come
Modify Joint Type:
Change Type for selected Joints
Tpe |None v |
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Beam Member Lengths in 2 directions

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

2DY

Joint i

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

Execute Recognition — Beam Member Finder

Press Find.

10

File Settings Model | Recognition | Job  Tools Stz
D &2 S Y= Joint Finder 3
E"X’ Settings Beamn Mermber Finder 1.
. pm Unit System Beamn Section Finder

=0 % || -

Panel Finder

F--8 Views (1) Weld Finder
=
Beam Member Finder - O X
4 A
Length ¥ Length Z Length Torsional FEdit Member fin all directions)  Filter
Break Joint Options Length ~l [ g
Length Y - ID Title Elements Length [m] Factor Cm Type Modified Joirtt - NodelD [Joint Type]
0o [ User EHE Beam Member 1 {Y) 7 1107[3D] 155[30] 1104{3D] 4[30] =h
B Beam Member 2 {Y) 47 13 1108[30] 136[30] 1108{3D] 117[30]
Y Plate 2D |3 Beam Member 3 {Y) 17 13 2225[30] 1273[30] 2222[30] 1122[30] x
20z [ Plate 202 0 4 Beam Member 4 {Y) 47 13 2227[3D] 1254[30] 2226[30] 1235[30]
[ 2D Und. [ Flate 2D Und. B Beam Member 5 (1) 47 13 22(30] 1105(3D] 165[3D] 1106(30] L
5 6 Beam Member 6 (1) 47 13 1110[30] 202[30] 1111[30] 201[30]
] ]
& fas K Beam Member 7 {Y) 32 10 1090[2Dz] 22[30] 2208[2D2]
[ Beam-Plate 8 Beam Member B (1) 16 5 1 A
Set K=0.01formembers fired by piates | J© | & |9 Beam Member 3 (1) 2 10 1103[202] 201[30] 2221[2D2]
e —— N Beam Member 10 (Y) 16 5 1 A
pate Selec 1 Beam Member 11 (1) 1 5 1 A
it B 12 Beam Member 12 (Y) 12 5 1 A
SEE! Beam Member 13 (Y) 12 5 1 A
Length Set
il [ 514 Beam Member 14 (Y) 15 14144 1090[2Dy] 1105(30] 2232[2Dy]
Length Factor |:| Set EE Beam Member 15 (1) 7 7072 1030[2Dy]
G Beam Member 16 () 2 7072 1114[20y]
& A i 2t 017 Beam Member 17 (Y) 15 14744 1114[2Dy] 1105[30] 2208[20y]
S N Beam Member 18 (1) G 2 1 A 5
=Calculate 4
e G ETErR o 19 Beam Member 19 (1) 45 14144 1115[2Dy] 1110[30] 1538[1D] 1539[1D] 1540[1...
and Morsok ND04 standards H 20 Beam Member 20 (Y) 22 7072 1115[20y] £
E] Beam Member 21 (Y) 2 7072 2208[2D¥]
0 |22 Beam Member 22 (1) 2 7072 2232[20y] jol
23 Beam Member 23 (Y) [ 2 1 A
e Beam Member 24 (Y) 5 2 1 A )
" |25 Beam Member 25 (1) 45 14144 2233[2Dy] 1110[30] 420[1D] 421[1D] 422[1D] 4 9
£ 36 Beam Mamhear 36 (Y1) 3 072 223301

Settings

2. Find

oK

Cancel

Default Break Joint Options for Tabs:
Length Y: 2DY, 3D, Plate 2DY, Plate 3D
Length Z: 2DZ, 3D, Plate 2DZ, Plate 3D
Length Torsional: 2DY, 2DZ, 2D Und, 3D
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Beam Member Finder interface

Beam Member Finder

Colored Plot of

labels (ID, Length,

- o x
4 X A
Length Y LengihZ Length Torsional Edt Member {n ll directions) _ Fiter
Break Joinl Options
e = . D Tile Bemerts  Lengthlm] Lot CmType  Modfied  Joint - NodelD Joirt Type] ~l#
. . 1 Beam Member 1 () 1107130] 155{3D] 1104[3D] 4[30] =
D u
Break Optlons define U L] User 2 Beam Member 2 (1) 47 13 1103[3D] 136[30] 1108[3D] 117[3D]
. 20 FEBEDY 3 Beam Member 3 (V) [ [E 2225(30] 127313D] 22221301 1122[30] x
What JOI nts are uSEd [ 20z [ Plate 202 4 Beam Member 4 () 17 1 2227130] 1254[3D] 2226[3D] 1235[30]
3 [ 20 Und [] Plete 20 Und 5 Beam Member 5 (1) 7 B 22301 1105[30] 165(30] 11061301 LE]
to Spllt beam o et 30 5 Beam Member & V) IS 3 1110[30] 202130] 11 1[3D] 201130
© 7 Beam Member 7 (V) 2 0 10901207) 2213D] 2208[20z]
members [0 Beam Plate 3 Beam Member 3 (1) 1 5 1 A
Set K=0.01 for members fived by plates | 9 3 Beam Member 3 () 2 0 11031202) 201(30) 2221[202]
10| Beam Member 10(1) 16 5 1 A .
Lpdate Sekected Vemoer members with
1 Beam Member 11 () 15 5 1 A
Change —— T | Bcn Member 1200 - 5 1 n
12| Beam Member 13(1) 12 5 1 A
Set
Length/Factor for ol [ ] 14| Beam Member 14 (1) 5 14144 1090[20y] 1105(3D] 223212Dy1
lenghFactor [ || Set 15 Beam Member 15 (Y) 2 7072 1030[20y] Factor or Cm
e ——————— 16| Beam Member 16 (1) 2 7072 111420y)
SeIeCted beam Cm Type A i Set 17 Beam Member 17 (Y) 5 14,144 1114]2Dy] 1105{3D] 2208[2Dy] Type)
A=085 18| Beam Member 1801 5 2 1 A
members B Cacue £
e R 19| Beam Member 19(1) 3 12144 1115[20y] 1110[2D] 153€[1D] 1539[1D] 1540(1..
and Norsol NOO4 standards 20 Beam Member 20 (Y) 2 7072 1115[20y] B
—_— 21 Beam Member 21 (1) 2 7072 2208(20y]
. . 22 Beam Member22(Y) 2 7072 2232(20y] 2
Cm Type is used in 23 Beam ember 231 5 2 i s »
24 |Beam Member24(Y) 5 2 1 A
API 2A, ISO 19902 25 | Beam Member 25(Y) 3 12144 2233(20y] 1110(30] 420[1D] 421[10] 422[1D] 4. [
o | | [l Plot selected members
26 Beam Mambar 28 (Y] 22 072 229U
and NorSOk N004 W Plot Members ID labels
Settings Find 0K Cancel |gg  Plot Full Members D lsbels
standards =
B Plot Cm Type labels
B Plot Length Factor labels
& Plot Joints for Selected Members
A Plot Members ¥ and Z axes

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

Beam Member 14 Y)

45

14.144

1090[20y] 1105[230] 2232[20y]

14.1

Beam Member 14.1 )

12

3536

142

Beam Member 14.2 )

M

3536

14.3

Beam Member 14.3 (Y)

1

3.536

144

Beam Member 14 .4 ()

1a

3.536

—_ | = =

ol i

11

14.3
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Beam Member’s Length Plot

Beam Member Finder
& xS
Lengh Y | Length Z Length Torsional ~ Edit Member fn all diections) Fiter

Select All Beam Members (Ctrl+A)

Break Joint Options

P ress O K Update Selected Members oo

Set to Selected
Length fm]

—
lengh Factor | || Set

Cm Type A v Set
A=0385
B =Calculate
used in API 2A, AISCE9, 15019902
and Norsok NOO4 standards

Settings Find

Lengh ¥ = ] Tile
(WD) [ User Beam e
@ Press| 4| and 8 Plot Length Iabels Se o= S
H O 20z [ Piate 202 [ Beam
to dlsplay Length P|Ot [ 2D Und [ Piste 20 Und. zam
n Plate 30 R g:::
[ Beam-Plate Beom
@ Set K=0.01 for members fixed by plaies | /&) Beam

Member 1 (Y}

Member
Member
Member 9 (Y)
Member 10 (1)
Member 11 (1)
mber 12 ()
mber 13 ()
Member 14 (1)

Member 18 (Y)
Member 15 (1)
2001

Member
Memb:

Elements.

Length [m]

Length
Factor

Cm Type

Modified

Jaint - NodelD [oint Type]

7[30] 155[3D] 1104[30] 4[30]
1109[3D] 136[3D] 1108[30] 1
2225(3D] 12733D] 2222130 11220301

D] 1254[3D] 2226[3D] 1235[30]
22[30] 1105[3D] 165[3D] 1106[3D]
111030} 202130] 111130] 20130]
1090[2Dz] 22{3D) 2208]

1103[202] 201[30]

1090[20y] 1105(30] 22321
1090[20y]

1114[2Dy]

1114{2Dy] 1105(3D] 2208{20y]

1115[20y] 1110{30] {10] 1539[1D] 15401

2233(2Dy] 1110(3D] 420(1D] 421[1D] 422(1D] 4.
2291501

Plot selected members
Plot Members 1D labels
Plot Full Members ID labels

Also it is possible to displ
beam members IDs by
preSSIng g‘ and.' Plot Members

12

ay

ID labels

Plot Length labels

Po-B HlE|E R

Plot Cm Type labels

Plot Length Factor labels

Plot Joints for Selected Members
Plot Members ¥ and Z axes
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AISC 360-10

STEEL Specicaton

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

"Specification for Structural Steel Buildings“, released

on June 22, 2010. Checks are performed according to Mazch 9, 2005

the provisions for load and resistance factor design

(LRFD) and allowable strength design (ASD). Supersedes the Load and Resistance Factor Design Specification for Structural Steel

The standard implements checks for design of RSN SO S G i el
MANUAL members for tension, compression, bending, shear Dl WA Sl e 5 S

Angle Members dated November 10, 2000, and the Load and Resistance Factor

and combined.

dated November 10, 2000, and all previous versions of these specifications.

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

AMERICAN INSTITUTE
orF

STEEL CONSTRUCTION

INC. AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

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

THIRTEENTH EDITION

13 www.sdcverifier.com



LRFD vs ASD

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

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

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

Ru < ¢Rn (B3-1),

where:

Ru = required strength using LRFD load
combinations;

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

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

®Rn = design strength.

14

Resistance Factors

i® LRFD i) A5D
Tension (F_t)
Tensile Rupture (F_tr) 0.75

Compression (F_c)
Shear (F_v)
Bending (F_b)

Tarsion (F_tor)

Design for Strength Using Allowable Strength
Design (ASD)

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

Ra < Rn/Q (B3-2),

where:

Ra = required strength using ASD load
combinations;

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

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

Rn/Q = allowable strength.

= =t
-] w

Resistance Factors

() LRFD (@) ASD
Tension (F_t)

Tensile Rupture (F_tr)

Compression (F_c)

Shear (F_v)

Bending (F_b)

Tarsion (F_tar)

=
wn

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

For tensile yielding in the gross section:

Py=F Ay (D2-1)
;=090 (LRFD)  ©Q,=1.67 (ASD)

In SDC Verifier multiplication is always used ASD
factor is converted to 1 / Sf (ASD). For example:
tensile resistance factor (F_t) = 1/1.67 =0.6.
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Add AISC360-10 standard

Shear Lag Factor (Table D3.1)
[J Use AP 24 RP for tubular shapes

Second order effects (APPENDIX 8)

Torsion
[] Include Torsion check

[] Take into accourt second-order effects (B1 multiplier)

Preview Mot Supported Elements

Add 3 ABS
Execute Standards => Add => AISC Remove Mutipl ||g — ’ g
3 AISC ASD 39 Members (3th, 1939)
=> AISC 360-10 Members from - S N E o |
context menu Clear results B AsMmEVII2010) B AISC 360-10 Bolts (14th, 2010)
E Load From Library H DIN15018 (1984)
B onv ,
Resistance Factors: LRFD [ Ry
AISC 360-10 Members (14th, 2010) - ] x
D Tile  [AISC 360-10 Members (14h, 2010) |
Description | | L
Settings Selection
Resistance Factors 2. ILRFD VI AL (&S| |G| | 2] | T | m
Section Buid Type [ |z |+6Shawes adil e
() Caleulate Cb (based on moment diagram, Chapter F1) -
CY— - #®
Stiffener Distance (Chapter G2.1) ,,H
=]
SRl "™ Hements
=
i

Materials with Yield and Tensie = 0 5%

=
(%)

OK

Cancel

15
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Section Build Type

Pressfor Section Build Type

Build Type: Rolled

Select To All

OGO

Press OK

ID Title

AISC 360-10 Members (14th, 2010)

|.ﬁISC 360-10 Members (14th, 2010)

Description |

Settings

Resistance Factors

Section Build Type

Selection

LRFD

> |

Defined 1. @

+ 6 Shapes

16

Go to the next slide to Continue

Properties Characteristics

ID [1

| Title [Section Buid Type

Hlias |Section_BuiId_Type

Description |

]

Properties
Build Type

3. |Roled

~| | Apply To Setected 2.[ Toal |

2. CrossSection: 11

Rolled

7| 9]

and Tensile =0 @

Rolled
3. CrossSection:8 Rolled
4. CrossSection:§ Rolled
5. Cross Section:6 Rolled
6..CrossSection:7 Rolled
7..CrossSection:12 Rolled
8. CrossSection:13 Rolled rcent of Axial Force
§..CrossSection: 14 Rolled
10. CrossSection: 15 Rolled
11..Cross Section: 16 Rolled
12. CrossSection:17 Rolled
13.CrossSection: 18 Rolled open sections
14. CrossSection:19 Rolled on exceeding: 03
15. Cross Section:20 Rolled
16. CrossSection:21 Rolled oK | | Gancd
17. CrossSection:22 Rolled
18. CrossSection:23 Rolled
159. Cross Section:24 Rolled
20..CrossSection:25 Rolled
21. CrossSection: 26 Rolled v

a4 ok || Cancel
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Lateral-torsional buckling factor (Cb)

plastic design—+— L, +—

Select — Calculate Cb

Nominal Flexural Strength, M,

Go to the next slide to Continue

0

0 L,

L Mp

I inelastic LTB elastic LTB

Unbraced Length, L,

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

17

AISC 360-10 Members (14th, 2010) — O X
ID Tile  [AISC 360-10 Members (14h, 2010)
Description | | L3
Settings Selection
Resistance Factors LRFD e ALL E [:Il [j [; '.' ﬁ
Seciion Bulkd Type Defined I | *6Shapes ~ S
(® Calculate Cb (based on moment diagram, Chapter F'I]I W X
() User defined Cb Defined |} Jelye!
Stiffener Distance (Chapter G2.1) ,,,,-,,,,

=

A T ™ Hements
Shear Lag Factor (Table D3.1) |
[] Use API 24 RP for tubular shapes & Materials with Yield and Tensile =0 5%

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

Tarsion
1 Include Torsion check

Preview Not Supported Elements

=
w

OK Cancel
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Define Material Characteristics

Press to set the material yield
stress and tensile strength

Select All Materials (Ctrl+A)

Tensile Strength: 360e+6

Yield Stress: 240e+6

Press Set

Press OK

OIOI0ICI0I0IO

Press OK

AISC 360-10 Mernbers (14th, 2010) - o x
ID [1 | Tle  [AISC 360-10 Members (14th, 2010) |
Description | || Lvs |
Settings Selection
Resistance Factors LRFD ~
Secton Buid T [ [-ese alle

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

el

(® User defined Ch

v X

Stiffener Distance (Chapter G2.1) IE‘
Net Are D2 Defined
i LN, -
Shear Lag Factor (Table D3.1) L]
[] Use API 24 RP for tubular shapes & Materials with Yield and Tensie =0 Iﬂ

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

Use Cm = 1 (conservative

Calculate Cm: case a =06-04 M1/ M2 caseb=1.0

Mot subject to transverse loading (case a) when Shear Force 0.1

Tarsion

ﬂl | Preview Mot Supported Elements

Percent of Axial Force

Material Fatigue Parameters

O
X

Materials Tensile Strength [Pa Yield Stress [Pal
1..Structural Steel 360000000 240000000

Properties
Tensile Strength [Pa]

i

Yield Stress [Pa]
D40s+6

HI

Update from Ansys

6. ok | conca
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Standard is created

It is possible to modify Safety Factors in
Constants section.

= Standards (1)

EIE 1.AISC 360-10 Members (14th, 2010)
=-Eg Input

Edit

Standard contains 16 checks:

1 - Beam member characteristics;
2-6 - calculation dimensions and factors

for 5 different shapes;

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

13 - additional shear check;
14 — additional bending check;
15 - torsion check;

16 - All Checks together with combined.

Constants

- [m] X

Id Title (Alias)
CalculateCh
EEI ChECkS |1 E'} SecondOrderEffect
PercentOfAxial

CalculateCm

IncludeTorsionCheck
F_t

F_c

F_v

F_b

F_tr

F_vl

F_tor

Alpha
UFTorsionLimit
UFTorsionCode
rolled

built_up
nonslender
slender
NotSupported
compact

noncompact

Value

0.75

0.9

0.3

Description lE‘

Set 1 to calculate Cb based on formula (F1-1). Set O to user
Set 1 to take into account second order analysis effect (Appe
if shear force is lower than percent of axial force than memb:
Cm will be calculated only when second analysis order effec
Include torsion check with neglected warping?

Tension Resistance Factor

Compression Resistance Factor

Shear Resistance Factor

Shear Resistance Factor

Tensile Rupture Resistance Factor

Shear rolled |IBeam Resistance Factor

Tersional Resistance Factor

LRFD force level adjustment factor. Used in (A-8-1)
Additional assessment on torsion is reqguired for open sectio:

Code is used for Torsional UHtilization Factor when it is highe

19

I:IE Standards (1)

E 1..AISC 360-10 Members (14th, 2010)
|__| Input
i 7T Constarts (22)
= Types (2)
--=_' Characterstic (5)
----- aiu. Classifications (0)
------ E Standard Tables (0}

=-[+] Checks (16}

----- 1..Beam Charactenistics

----- 2. Circular Tube

-[¥] 3..Rectangular Tube

----- 4. Bars

5. Section C

&. Section |

7..Auial Strength

8..5hear Strength

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

13. Shear

14..Bending

----- 15.. Tarsion

=[] 16..Overal
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Preview Table Results

Select Tables

Execute Table (expand/extreme) in
context menu

OOOOG

20

10..Bending Strength [beams
11..Bending Strength Channels
12 Axial

13. Shear

14. Bending

15.. Torzion

16..Owverall

Select Extreme Options - Detailed w4 Plod|B® Table (expand/extreme) 2.
-Processi
i g |§% Components Table
rorts (0) B,  Extreme Flow Tabl
. =, reme Flow Table
Press Fill Table e ——
2C ESUILS RS0 M .
culate [S1] Ched ==  Remove Multiple
schresults resulf 20 pop ke
4| (L1, Compon_**
Press Ok { P
Custom Check Table - m] ¥
[ [ #n
D 2 | e | | Ereme Uf el UF Bending Major  Uf Bending Minor Bpotal and U Overal
— v | Cr—
! Value 0.00 0.00 0.00 0.00 000 0.00
Options
Tt [16.Overal RIEED 2158 1605 1577 1781 1408 177
. = | Load- 151 Ls1 Ls1 157 Ls1 LS7
Table Type | Bxtreme worst resuit on selection) | [ [Vale anm 0.10 o0 0.05 010 0.10
Table Stuctre | Direction over F v| | Bementin 952 64 121 61 64 64
P e | |Load 154 LS4 154 154 Ls4 154
Absolute
3 fﬂwﬂ‘s : Value 001 010 0.01 005 010 010
.| ® Detailed (extreme locations - element and load for Load Groups)j Hement 1D 952 o 121 6 o o
() Short (only extremes) Load LS4 L54 L54 L54 L54 L54
Selection
: &
< Companent "1.s1.A1SC360 selection’ Al[#
v X
Benets
4 F=1 5. =
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Utilization Factor Plot

1 Select Plots

Execute Criteria Plot in context
menu

Abs Uf Overall (LG1, Component '1..s1.AISC360 selection’, v1, Total)
Expression: RESE (Scoped to Elements)

Time: 4 .
1/29/2020 12:55 PM

0.098 Max
0.09

0.082

0.073

0.065

0.057

0.049

0.041

0.033

0.025

0.017

0.009
0.00094 Min

21

3

4

Press Wl to preview Plot

Press Ok

L[] 12 Aial

-[7] 13..5hear
~{¥] 14..Bending
i[w] 15..Tarsion

=[] 16.Overall

+-f Tables (2)

------ [+] 11..Bending Strength Channels

1. =~ Fla -
ﬁ B3  Criteria Plot
»st-Processing | [}  Contour Plot
zports (0) . ]
:—  Rermove Multiple
24 =] b
) 4 enumber
' Al (LG1. Compal
Criteria Plot — bt
: me | |
Description | | v
Options Selection
Check [16.Overal | |ALL| k=] i B ‘|
Load Group |1..Overa|| | ; + Component "1.81.AISC360 selection
Parameter L Overall =
u 5 e
LG Parameter Absolute ~
Paint Of Interest Total ~ | Type |AbsMax -
View 1..Default View ~ | Elements 1856
Labels None ¢ Limits ¢

Set Default Title

3.@ |LM. Cancel
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Eurocode3

EUROPEAMN STANDARD EN 1883141
NORME ELROPEENNE
EUROPAISCHE NORM May J006

Ce T T T St EN 190011 199]

The European Union
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Description of Eurocode3 (EN1993-1-1, 2005)

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

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

Gm2 - resistance of cross-sections in
tension to fracture.

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

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

n - is used in the shear area calculations.

Note: All parameters may be taken from
the National Annex

23

Eurccoded Members (EM 1993-1-1, 2005) O =
ID [E | Tée [Eurocode3 Members (EN1993-1-1, 2005) |
Description | | L2
Options
Partial Factor Gm0 Fabrication Type |Defined | IE
Partial Factor Gm1 I:I Manufacture Method |Deﬂned | IE
Partial Factor Gm2 125 Filet | Defined | I TE
Lambda LT.0 Section Net Area | Defined | =
Beta Materal Type |D9ﬂ”9d | .-Mn
Bz I‘IZ—I Lengthsz for Torsional-Flexural and Lateral Torsional Buckling

) LT =maxily. Lz)
Cormection Factor Ke O L LT =length in strong axis {Ly or Lz)
(® Calculate according to Table 6.6 () Use Torsional Length from Beam Member Finder
() Set Ke = 1 for all members Lateral Torsional Buckling Method
(®) General Case (6.3.2.2)
0 BT () Forrolled sections or equivalent welded sections (5.3.2.3)

104 Properties y () Worst of (6.3.2.2) and (6.3.2.3)

f d , Preview Mot Supported oK Cancel

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

Fabrication Type:
Rolled/Welded;

Manufacture Type: Hot
Finished/Cold Formed

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

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

Material Type - the buckling
curve (Table 6.2) depends on
the material type.
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Description of Eurocode3 (EN1993-1-1, 20095)

(Continue)

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

Table 6.6: The Correction Factor:

Moment distribution k.
(T 1.0
y=1
|]]I|]]]]]]J]}1]:|]J1unmm 1
1.33-0.33
-lzy=l E
—— 0.94
e 0.90
@,A 0.91

The following cases are NOT
recognized and are skipped:

T 0,86
I‘;\.v.él 077
— ] 0.82

24

Eurocode3 Members (EM 1993-1-1, 2005) — O X
D Tile  [Ecrocode3 Members (EN1993-1-1, 2005) |
Description | | L3
Options
Partial Factor Gm0 Fabrication Type |Deﬁned | IE
Partial Factor Gm1 Manufacture Method |Deﬁned | IE
Pattil Factor Gm2 Flle == || Tk Member Length for Torsional
Lambda LT.0 Section Net Area | Defined | |- and Torsional-Flexural Buckling
Beta Materal Type |Defined | M, Check (LT) by default is max
Bta Lengths for Torsional-Flexural and Lateral Torsional Buckling among Ly and Lz Iengths. For

Comection Factor Ke
(@ Calculate according to Table 6.6

() Set Kc = 1for all members

lateral torsional buckling (L LT) is
length in strong axis.

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

®

() Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method

] L

=

04 Properties

Preview Mot Supported

(® General Case (6.3.2.2)
EE) {7) For rolled sections or equivalent welded sections (6.3.2.3)

(O Worst of (6.3.2.2) and (5.3.2.3)

QK Cancel

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

Beam Member Finder

-c‘_\-:l:IlzI

Length ¥ Length Z| Length Torsional | Edit Member (in all directions) Fitter  Impart

Break Joint Options
Torsion (Lb)
1D

DY

2DZ

[ User
[] Plate 207
[] Plate 202

D Title Elements Length [m] :;:219;? Cm Type Modified

= |1 Beam Member 1 (T)

11 Beam Member 1.1(7) _____
1.2 Beam Member 1.2 (T)
13 Beam Member 1.3 (T) 5 25 1 A
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Eurocode3. Fabrication Type

'S | Standars (1)1 1l
g3 Post Add > | ABS >
Execute Standards-Add-Eurocode3- [ ReP¢ =" Remove Multiple AlsC ,
Eurocode3 Members L Yenunbes A :
Clear results ASME VIl (2010)
I, Load From Library DIN 15018 (1984)
Press|If to set Fabrication Type DNV >
EN13001 (2018)
Eurocode3 » [ Eurocodes Members (EN 1993-1-1, 2005)
F.EM. 1.001 (3rd, 1998) Eurocode3 Welds (EN 1993-1-8, 2005)
Execute - Rolled Eurocode3 Members (EN 1993-1-1, 2005) - O x MBIy

1993-1-8, 2005)

D - Ttle  [Eurocode3 Members (EN1993-1-1, 2005) |
Press To All

OOOOO

Description | || L |
Properties Characteristics - a *
Fabrication Type | | @ 2.
Press Ok
D Tile [Fabrication Type | | Manufacture Method | | @
Hlias [FabricationType |
T | v |Filet | | [TE
Go to the next slide to Continue Prates Secton Net s | (]
Fabrication 3. [Foks ) | 2oply To Selected ] [Tomi_]
Value ~] || | Material Type | | @
Rolled
1 Rolled ) ) ]
3 CrossSection 8 Rolled Lengths for Torsional-Flexural and Lateral Torsional Buckling
4 CrossSection.9 Rolled ® LT = max(Ly. Lz)
5 CrossSection's Rolled L LT = length in strong axis {Ly or Lz}
6.CrossSection.7 Rolled
7 CrossSection 12 Rolled (O) Use Torsional Length from Beam Member Finder
8 CrossSection: 13 Rolled
9 CrossSection14 Rolled ) )
10 CromnSecton 15 Roled Lateral Torsional Buckling Method
11, CrossSection:16 Rolled (® General Case (5.3.2.2)
12 CrossSedtion 17 Rolled
13 CrassSection:18 Folled (O Forrolled sections or equivalent welded sections (6.3.2.3)
14_CrossSection 19 Rolled
15. CrossSection 20 Rolled
B i O Worst of (6.3.22)and (6.3.2.3)
17.CrossSection 22 Rolled
18_CrossSection'23 Rolled
19. CrossSection. 24 Rolled | oK | | Cancel |
20_CrossSection:25 Rolled
21, CrossSection. 26 Rolled v

N
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Eurocode3. Manufacture Method

Press to set Manufacture
Method

Execute — Hot Finished

Press To All

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

ID Tile

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

Description |

[v]

Options
Partial Factor Gm0

Partial Factor Gm1

Press Ok

Ol0J0,

26

Go to the next slide to Continue

Properties Characteristics - m} x
D [2 | Tite [Manufacture Method |
Alias |Hu||nw ‘
Description | ” hd ‘
Properties 3.

Hallow Manufacturing Method 2 IHot Finished

2] | epyToseected | [Toml )

Property WValue [l |z|

Hat Finished
2..CrossSection:11 Hat Finished
3..CrossSection:8 Hat Finished
4..CrossSection:9 Hat Finished
5..CrossSection:6 Hat Finished
6. CrossSection 7 Hot Finished
7.CrossSection:12 Hot Finished
8.CrossSection:13 Hot Finished
9..CrossSection: 14 Hot Finished
10. CrossSection: 15 Hot Finished
11. CrossSection: 16 Hot Finished
12. CrossSection: 17 Hot Finished
13. CrossSection: 18 Hat Finished
14. CrossSection: 19 Hat Finished
15. CrossSection: 20 Hat Finished
16. CrossSection:21 Hat Finished
17 CrossSection: 22 Hat Finished
18. CrogsSection: 23 Hat Finished
19. CrossSection: 24 Hat Finished
20. CrossSection:25 Hat Finished
21. CrossSection:26 Hat Finished

W
Zd

| Defined

| [xd
[z

Fabrication Type

Manufacture Method |

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

Lengths for Torsional-Flexural and Lateral Torsional Buckling

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

() Use Torsional Length from Beam Member Finder

Lateral Torsional Buckling Method
(® General Case (5.3.2.2)

() Forrolled sections or equivalent welded sections (6.3.2.3)

(O Worst of (6.322)and (6.3.2.3)

oK || Cancel
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Eurocode3. Fillet

Eurccede3 Members (EM 1993-1-1, 2003) - O X
Press IE to set Fillet
ID [2 | Tile  |Eurocode3 Members (EN1993-1-1, 2005) |
@ Properties Value - 0 Descrition | [v]
Options
Partial Factor Gm{ Fabrication Type |De°ﬁned | IE‘
Press To All Partial Factor Gm1 10 Manufacture Method |Defined | [x]
Properties Characteristics - m} X Flllet | | @ 1.
@ Press Ok D [3 | Tile [Filet | | Section Net Area | | @
Aiias :F.ua : : Material Type | | @
- Description v
Repeat Steps 1'4 for SeCtlon Net R 3 Lengths for Torsional-Flexural and Lateral Torsional Buckling
Area Value 2. ] | Ppply To Sclected | [ To A1 ] @ LT =max(ly. L2)
L LT =length in strong axis (Ly or Lz)

o
Property Value [l
e ——— | O e Tosor e o e et

i i 2..CrossSection: 11
Go to the next slide to Continue 2 CmaSock | Lateral Torsional Buckling Method
;..C&.njssgzicnf: (® General Case (5.3.2.2)
G“CmssSedinn:?

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

7. CrossSection: 12
8. CrossSection:13
9..CrossSection: 14
10. CrossSection:15
11. CrossSection: 16
12. CrossSection:17
13. CrossSection: 18
14. CrossSection: 19
15. CrossSection: 20
16. CrossSection:21
17. CrogsSection: 22
18. CrossSection:23
19. CrossSection:24
20. CrossSection:25
21. CrossSection:26

(O Worst of (6.3.2.2)and (5.3.2.3)

OK || Cancel

oolololoalaaclalalaloalaae oo alala
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Eurocode3. Material Type

OO

28

Press@to set Material Type

Execute —S$235_5275 S355 5420

Press To All

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

— O X

ID Title

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

Description |

[v]

Options
Partial Factor Gm0

Partial Factor Gm1

Materials Characteristics - m] X
Press Ok
ID [1 | Ttle [Matenal Tyne |
Hlias |Matena\Type |
Description | H L' |
Press Ok : 3
Materials .
Material Type 2. |5235_5275_5355_s420 | | Apply To Selected | [_To |

Material

1..Structural Steel

rl

Value

4 e

Fabrication Type |Deﬂned

B
B

Manufacture Method |Defined

Fillt [Defined | [TE
Section Net Area | Defined | [\
Material Type | | @ 1.

Lengths for Torsional-Flexural and Lateral Torsional Buckling

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

() Use Torsional Length from Beam Member Finder

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

() Forrolled sections or equivalent welded sections (6.3.2.3)

(O Worst of {6.3.2.2) and (6.3.2.3)

5. [ ok ] cance |
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Standard is created

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

1= Types (4)

- Characteristic (5)

-aTy Classifications (0)

- Standard Tables (1)

=[] Checks (18)

i-[X] 1..Rectangular Tube

[@ 2. Circular Tube

[@ 3. Shape

[@ 4.C Shape

[@ 5..Comman Shape

-] 6..Fange Classification

----- 7. Classficaton

----- 8..Shear Check

----- 5..Axial Check

----- 10..Bending Check

----- 11..Bending and Axial

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

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

17. Cross Section Overall
18. Buckling and Overall

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

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

29

Standard contains 18 checks:

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

7 — cross section resistance;

8 —shear strength check;

9 —tension and compression strength
check;

10 - bending strength check;

11 — bending, tension and compression
strength check;

12-14 — buckling strength checks ;

15 — additional buckling compression
and bending check;

16 — forces;

17 - cross section overall strength
check;

18 — buckling and overall strength
check.
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Preview Table Results

10..Bending Check

11..Bending and Axial

12. Buckling Compression

13..Buckling Torsional

14. Lateral torsional buckling

15. Buckling Compression and Bending
16. Forces

17. Cross Section Overall

Select Tables

Execute Table (expand/extreme) in
context menu

. ) i v

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

Press Fill Table = Eﬂ Extreme Flow Table

aulate [S2] Chey _
culate [52] Chel ;=  Remove Multiple

:'ulat-.e-l[Sé]EHe 47 Renumber

LOOOO

Press Ok
Custom Check Table - m} X
2] (2
D |2 | Tile | Extreme L Axial LK Shear’ LK ShearZ LK BendY LK BendZ LK Comb LK Section
D .
eacrptn | ] | [Vae 000 00 00 000 000 000 000
Options Element 10 2384 406 1781 1577 1605 1212 ar
Check ‘ 17.Cross Section Overall ‘ Load L51 L51 L51 L51 L51 L51 L51
Load Group [1-Overal | Maximum
WVl 0.01 0.00 0.03 0.01 0.08 0.02 0.09
Table Type ‘ Extreme (worst result on selection) e ‘ e
Elemert ID 552 1957 61 1857 64 64 64
Table Structurs ‘ Direction over F e ‘ Load L54 LS4 LS4 Ls4 L54 L4 L54
Direction Al = Absolute
Extreme Options Value 001 0.00 003 001 003 002 009
3 I@ Detailed {extreme locations - element and load ffor Load Groups)) I Elemert ID 952 1957 &1 1957 &4 &4 &4
O Shor fonly extromes) Load Ls4 Ls4 Ls4 Ls4 Ls4 Ls4 Ls4
Selection
Ll
+ Component "3..Eurocode3 Shapes” | F
v (X
Bt

4. CAEE] 5. o ] ome |
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Utilization Factor Plot

1 Select Plots 3 Press| 4l to preview Plot

Execute Criteria Plot in context
menu

4 Press Ok

| Abs Uf Section (LG1, Component '3.Eurocode3 Shapes', v1, Total)
Expression: RESE (Scoped to Elements)

-[#] 11.Bending and Axial

------ [¢] 12.Buckling Compression
--[#] 13.Buckling Torsional

- [¢] 14. Lsteral torsional buckling

+-[¢] 15..Buckling Compression and Bending

-.[#] 16.Forces

—|E| 17. Cross Section Owverall
+-E Tables (2)

B}  Criteria Plot

(B ContourPlot

Time: 4
1/29/2020 3:36 PM worts (0) A .
i—  Remove Multiple
0.088 Max Il
culate [SZ] Che 4,
5 0.081 culate [52 Che b4 Renumber
0.073 N
— 0.066
— 0.059
L1 0,051 Criteria Plot - *
: 0.044
0.037
1 0.3 ID Lz |
0.022 -
i T Description | | v
0.0079 i .
0.00059 Min ST Selection
Check |1?..Cross Section Overall | AL ks 5|5 ) Y
Load Group |'|..Overa|| | I + Component '3. Eurocoded Shapes’
Parameter L Section hd
u b
LG Parameter Absolute V
Foint Of Interest Total ~ | Type |AbsMax -
View 1..Default View ~ | | Elements 1856
Lot e 7 ’
Set Defaul Tile 3 4. Cancel

31
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Create Predefined Report

Execute Reports - Add - Designer-
Results.

Report Designer

= @ EE: E EI EE Toolbox
SGitil 2 3

5i
M

-~ 1 X

Press [d] to generate report

When report is generated press [W]

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

32

Description |

[~

.E First Page
-f|7 Table of Content
|E| Preface
= 1..Static Structural
1..AISC 360-10 Members (14th, 2010)
Constant
Characteristics
Checks
1..Beam Characteristics
2. Circular Tube
3..Rectangular Tube
4..Bars
5..Section C
6..Section |
7..Axial Strength
8. Shear Strength
[¥] 9..Bending Strength Bars
[¥] 10.Bending Strength [beams
[¥] 11.Bending Strength Channels
12, Aial
13..Shear
14. Bending
15. Torsion
16. Overall
= .E 2..Eurocoded Members (EN1%93-1-1, 2005)
JT Constant
= Characteristics
Standard Tables
Checks
& 1..Rectangular Tube
H-fA@ 2. Circular Tube
o[ 3.1 Shape
H-I@] 4 C Shape
X 5.Common Shape
[ ..Fange Classification
7. Classificaton

]..
=RY

e W W B W O e

11..Bending and Axial

12. Buckling Compression

13. .Buckling Tarsional

14. Lateral torsional buckling
15..Buckling Compression and Bending
16. Forces

17. Cross Section Overall

18. Buckling and Cwerall

%] Recorts () I
[+ Add | @ Wizard - Empty
—  Remove Multiple [l Wizard - Model Setup
%% Renumber (] Wizard - Results
¥, Generate Multiple il Wizard - Ful

Designer - Empty
Designer - Model Setup

Designer - Results

Designer - Full

Presentation
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Generated Report

AISC 360 - 10

33

Pape 63 of 102

16..Overall

Property Value

Category Elemental Custom Check

Selection Component "1_s1.AI5C360 selection’
Parameters 8

1..0ver Load Groups
Check [S1) 16, Overall Load Group LE1 Overal
Selection & Shapes

Uf Bending Uf Bending UF Shear U Axial and  UF Owerall
Major i

Minor Bending
Load Group 4m a.10 L 0405 LA L 010
“1.Overall’

2 Al {LG1. Component 151 AISC2ED selection’)

Standard L_AISE 360-10 Members (14th, 2010} Chack [81] LE_Overall
Load Group LG Overal salection Campanent ‘151 AISCIE0 sebecsion’

Uf Bending Uf Bending Uf Shear U Axial and  Uf Owerall

Maj Bending
Minimum
Value 09.00 000 0900 000 000 0.00
Element ID 2158 1605 1677 1781 1409 1177
Load LS1 LS1 LS1 LS1 LS1 LS1
Maximum
Value am o.10 a0 005 0.10 010
Element ID 052 84 1121 a1 a4 84
Load L&4 LE4 LE4 LE4 LE4 LS4
Absolute
Value o a1 LTl 005 .10 .10
Element ID 852 64 1121 &1 a4 64
Load L54 L54 L54 LE4 LE4 LS4

. 2_Ahs Uf Overall (LG1, Component "1..s1.AISC3E0 selection’, v1. Total]

sl A, (n e "L LA 48 e 74 Bk

Chack [81] LE_Owverall Point Tatal
Load Group LG Ohveral Paramater Abssiute UF Overall
Prepared for
www_sdcverifier com
co

Eurocode3

Page 100 of 102

17..Cross Section Overall

Category Elemental Custom Check
Selection Component "2 _Eurocode3 Shapes’
Parameters 7

1..0ver Load Groups

Chack [52] 17..Cross Section Overall Load Group LG Overal

sglection 104 Froperies

UF Axial  UF Shear) UFShear? UfBepdf UfBepdZ U Comb  UF Section
Load Group 0.0 0.00 0.03 X3 0.09 002 009
"1 _Overall

2_All {LG1. Component '3_Eurocoded Shapes’)

Standard 2. Eurscadad Mambers (EM1993-1-1, Chack [52) \L_Crass Section Dwarall
2005)
Load Group L1 Overal Selaction Campanent "i_Eurcoaded Shapes'

Uf Axial  UF Shear UF Shear? Uf BendY,  UfBepd? UfComb  UF Section

Minimum

Value 0.00 Q.00 0.00 0.00 0.00 09.00 Q.00
Element ID 2384 408 1781 1877 1605 1242 1177
Load L§1 L§1 LS1 LS1 L§1 L§1 L&1
Mazimum

Value 0. .00 0.03 4 008 Q.02 .08
Element ID 852 1857 a1 1857 a4 a4 a4
Load LE4 LS4 LS4 LS4 LS4 LE4 LS4
Absolute

Value .01 Q.00 003 o 008 002 0.09
Element ID 52 1857 a1 1857 A4 a4 a4
Load L84 L84 LS4 LS4 L84 L84 LS4

. 2_Ahs Uf Section (LG1, Component "3..Eurocoda? Shapes’, v1. Tetal)

Y

s,
‘I:—v

Check [82] AZ_Crass Section Cwerall PFaolnt Tatal

Load Group LE1 Overal Paramitar Absclute Uf Sactian

Compsnent A Eursesded Shages' View 1. Dhfauilt View

red for
www.sdcvenifier.com

Company
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