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1. Introduction

1.1 Additional Module STEEL

STEEL is not an independently running program. It is closely integrated in the user interface
of the main program RSTAB. The structure specific input data as well as the internal forces
are thus available for the module. On the other hand, the STEEL results can also be eva-
luated in the RSTAB work window and you can include them in the global printout report.

STEEL delivers general stress analyses by calculating the existing stresses and then by com-
paring these with the limit stresses. For this, an extensive cross-section library and an ex-
tendable material library with the standard specific limit stresses are available. Every cross-
section has design-related stress points. These are also available for the graphical evalua-
tion.

During the stress analysis, also the maximum stresses for sets of members are determined
and the governing internal forces will be documented. In addition, STEEL also offers an au-
tomatic cross-section optimization including an option to export the optimized cross-
sections to RSTAB.

Separate STEEL design cases allow for flexible examination of stresses. The design is com-
pleted by a parts list with quantity survey.

Essential innovations in STEEL are:
e Display of the maximum stress ratios in the cross-section mask to facilitate the cross-
section optimization

e STEEL masks linked to the RSTAB work window so that the current objects are hig-
hlighted in the background graphics

e View mode to change the graphical display in the RSTAB work window
e Colored relation bars in the results masks

e Quick info of fulfilled or failed stress design

o Display of the STEEL stresses and stress ratios as result diagrams

o Filter option for the stress display in the RSTAB graphics

o Display of the STEEL stresses and stress ratios on the rendered model

e Direct data export to MS Excel

We wish you much success using STEEL.

DLUBAL ENGINEERING SOFTWARE
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1.2 STEEL Team

The following people where involved in the development of the STEEL program:

Program Coordination

Dipl.-Ing. Georg Dlubal
Dipl.-Ing. (FH) Younes El Frem

Programming

Ing. Zdenék Kosacek Ing. Roman Svoboda
Mgr. Petr Oulehle Dis. Jifi Smerak
David Schweiner Lukas Tama

Cross-section and Material Database

Ing. Ph.D. Jan Rybin
Jan Brnusak

Program Design, Dialog Images and Icons

Dipl.-Ing. Georg Dlubal Ing. Jan MiléF
MgA. Robert Kolouch

Program Testing:

Ing. Robert Michalovi¢ Michala Sobotkova
Petr Prazak Ing. Martin Vasek

Manual, Support and Translations

Dipl.-Ing. (FH) Robert Vogl Ing. Petr Michal

Ing. Dmitry Bystrov Ing. Robert Michalovi¢
Jan Jerabek Mgr. Florian Nadge
Ing. Ladislav Kabrt Mgr. Petra Pokorna

Technical Support and Quality Control

Dipl.-Ing. (FH) Michael Bausch Dipl.-Ing. David Roseler
Dipl.-Ing. Rafael Ceglarek Dipl.-Ing. (FH) Walter Rustler
Dipl.-Ing. (FH) Matthias Entenmann Dipl.-Ing. (FH) Christian Stautner
Dipl.-Ing. Frank Faulstich Dipl.-Ing. (FH) Paul Stolbunski
Dipl.-Ing. (BA) Andreas Niemeier Dipl.-Ing. (FH) Robert Vogl
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1.3 Using the Manual

Details to installation, user interface, results evaluation and printout can be found in the
RSTAB manual. This manual focuses on the particularities that occur when working with the
additional module STEEL.

The STEEL manual follows the sequence and the structure of the input and results masks.
The text presents the described buttons in square brackets, e.g. [OK]. They are also shown
on the left. The used expressions for dialogs, tables and menus are set in jtalics to clarify
the explanation.

This manual features also an index to find certain expressions quickly. If you should not find
what you are looking for, please check our website at www.dlubal.com where you can go
through our well-organized FAQ pages.

1.4 Starting STEEL

You have the following options to start the add-on module STEEL.

Menu

STEEL can be called via menu

Additional Modules — Design - Steel — STEEL.

M‘ window  Help
Shape Properties 4

| Design - Steel |]:__j STEEL ", General Stress Analysis |
Design - Concreke 4 “g KAPP, 3 Buckling Check For Compression Members according to DIM 18500
Design - Timber v} OLTE Lateral Tarsional Buckling Check. according to DIM 18800
Design - Composite 4 Q}E EE-LTE Lateral Torsional Buckling Analysis with Finite Elements
Crvvniarnic I8 EL-PL Elastic-plastic Design according to DIM 18500
Connections 4 E;; C-TO-T Limiting Width-Thickness Ratios Check according to DIM 18500
Faundations 4 ! PLATE-BUCKLIMG FEM Plate Buckling Analysis according to GIM 18300
Stahility 4 fﬁi VERB&MND Layout and Design of Roof Bracings according to DIN 18800
Cthers I ASD Allowable Stress Design according to U.5, Skandard AISC ASD {9th Edition]

#*s CRAMEWAY Crane Girder Analysis

Figure 1.1: Menu: Additional Modules — Design — Steel — STEEL
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Navigator

In the Data navigator, you can open STEEL via the item

Additional Modules — STEEL.

Project Navigator |

ED™ psTAR
=] Demo-5 ENG
B[ Structural Data

|»

. Printout Reparts

+-| ] Guide Objects

E|._1 Additional Modules

----- '[::: SHAPE & - Section Properties of Thin-walled Sections

57 SHAPE-MASSIVE - Section Properties of Thick-walled Sections

----- ;' KAPPA - Buckling Analvsis for Compression Members According ko DI IBSDD
----- i3} LTE - Lateral Torsional Buckling Analysis (Equivalent Member Method)

{QE FE-LTE - Lateral Torsional Buckling Check with Finite Members

----- I EL-PL - Elastic-plastic Design According o DIM 18800

----- IJ ASD - Design according to ALISC ASD, 9th Edition

----- g C-TQ-T - Limiting Width-Thickness Ratio Check {c/t) according to DIN 18500
* PLATE-BUCKLING - FEM Plate Buckling Analysis According to DIN 18800

----- ﬁa VERBEAND - Wind Eracings with skabilisation loads

<% COMCRETE - Concrete Design of Members

@ TIMBER - Design of Timber Members

F CORANCETTE DA Cinale cemem sed Canbines e T arnmaibe D,-.Tn Mhiomicr fee

4

Figure 1.2: Data-Navigator: Additional Modules — STEEL

Panel
STEEL (AT - Gider Design =] 4 > If the RSTAB structure already contains STEEL results, you can select the STEEL case in the
LCT - Dead Load g load case list. The stresses and stress ratios can be displayed in the graphics via the button
LCZ - Snow

LC3 - Imperfection [Results on/off].

LG1-1.35"LCT +1.35°LC2 + 1.35°LC3
[STEEL CAT - Girder Diesign
STEEL C&2 - Column Desigh

Now, the button [STEEL] becomes available in the panel to call up the module STEEL.

|1xn| Panel E|

Sheszzes
Sigma M-y [kNicm?]

&)

1737

1215

baw - 1737
Min : 1215

STEEL |

Figure 1.3: Panel: Button [STEEL]
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2. Input Data

The input for the definition of the design cases is carried out in masks. The module offers
also the [Pick] function to select members and sets of members in the graphics.

After starting STEEL, a navigator appears in a new window that lists all available masks. A
pull-down list at the top offers all available STEEL Cases (see chapter 7.1, page 47).

When STEEL is opened for the first time in a RSTAB structure, then the module imports the
following design-related data automatically:

e members and sets of members

¢ |load cases, load groups and load combinations as well as super combinations
e materials

e cross-sections

e internal forces (in the background - if calculated)

The masks can be scrolled through either by clicking on a selected item in the STEEL navi-
gator or by clicking on the buttons shown on the left. The buttons [F2] and [F3] can also be
used to scroll one mask forward or backward.

[OK] stores the input and closes the STEEL module. [Cancel] closes the module without stor-
ing any data.

2.1 General Data

In mask 1.1 General Data, you have to select the members and actions for the design. The
design standard will be defined in mask 1.2 because it is linked to the material properties.

STEEL - [Demo-5 ENG] x|

File Edit Sefttings Help

\cm - Stress Analysis j 1.1 General Data

Input Data De=sign of

i General Data

L Materials Members: |1-E,1M 8,21-28,31-46.51-64 66-69.71-74 81 t], I &l

to Crozz-gections Sets of Members: |1‘2 oY tl| & &l

Existing Load Cazes Selected for Design

LC2 “wiind side from 3 N Lct Self-weight -
LC4 Wit in +7 Lcz Snow
LCE Wind in -t d
LCE Lifting wind
LC7 Incidental load m
“LCa Imperfection kowards + m
*LCe Imperfection towards -
*LC10 Imperfection towards +v

ST

Ll
Ble [Elv

Load Groups and Load Combinations

LG2 Selfw/+ShowHmpe Stress Analysis

of Members and
LG3 Selfa/HwindS <]+ mpe
LG4 Selfa/+incidel + mpe: > e Mn.mhnrs
LGS Self/+Lifting/ +Impe: o c“’f"f“t.'“"
LGE Selfw/+windlY +mpe = Optimization
LG7 Selfw/+Wwind[-Y]+Hmpe Parts List
68 Selfw/+Snawewind[y }+ncidel 1
LG3 Selfw/+Snov+/ind(- +Incide LI =

o
Comment _I / \t\
— | L

ﬁIEIEI Ca\cu\aliunl Details... | Graphic | Cancel |
|

Figure 2.1: Mask 1.1 General Data
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Design

The design can be carried out for Members as well as for Sets of Members. If only selected
objects are to be designed, the checkbox All must have been deactivated. This makes the
input boxes accessible and the numbers of the selected members resp. sets of members can
be entered. With [Pick], you can also select the relevant objects graphically in the RSRTAB
work window. The list of the preset member numbers can be selected quickly by double
clicking it. Then, it is possible to overwrite the list.

If no sets of members have been defined in RSTAB, you can create them also in the STEEL
module via the button [New]. The dialog for creating a new set of members appears which
is already familiar from RSTAB. There, the specifications can be made.

The advantage of the sets of members design is that selected members can be designed to
determine the total maxima of their stresses and stress ratios. In this case, the results masks
2.2 Stresses by Set of Members and 3.3 Parts List by Set of Members will be displayed.

Existing Load Cases / Load Groups and Combinations

These two sections contain all design-relevant load cases, load groups, load combinations
and super combinations that have been defined in RSTAB. Button [»] moves the selected
load cases resp. combinations to the list Selected for Design. This action can also be carried
out by double clicking the relevant items. Button [»P] transfers the entire list to the right.

Load cases that are marked with an asterisk (*), e.g. load cases 8 to 10 in Figure 2.1, are ex-
cluded from the design. This is the case when no load has been defined or when those are
imperfection-type load cases as in the example above.

Selected for Design

The selected actions for the design are listed in the right column. Button [«] removes only
the selected item from the list. As before, you can also select by double clicking on the item.
Button [«4<«] removes all items from the list.

The design of an enveloping Or load combination is faster than analyzing all contained load
cases or load groups. On the other hand, the governing actions for the design of a com-
plete combination will not be too transparent. The max/min stresses of each load case or
load group are used for the design that are then superimposed according to the relevant
code. For load combinations, it is recommended to check the Method of Stress Calculation
in dialog Details (cf. chapter 3.2, page 20).

Comment
This input box can be used for user defined comments, e.g. to describe the design case.

Program STEEL © by Dlubal Engineering Software
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2.2 Materials

This mask has two parts. The upper section lists materials including the limit stresses that
have been selected for the design. The section Material Properties lists the constants of the
current material, i.e. the material that has been selected in the upper section.

Details to the material properties for the determination of the internal forces can be found
in chapter 5.2 of the RSTAB manual. The design-relevant material properties are stored in
the global material library and are set automatically. These can be adjusted in this mask.

The units and decimal places of the material constants and stresses can be edited via menu
Settings — Units and Decimal Places.

STEEL - [Demo-5 ENG] x|

File Edit Seftings Help

AT - Stress Analpsis B | 1.2 Materials

Input D ata X - i - C ] _E £ G ]
.. General Data I aterial 1 aterial- Safety Factor | ‘ield Strength Limit Stieszes [kM/em? ]
- Materials HNo. Dezcription i fyke [kMAem2] | Manually lirnit o lirnit 7 fimit &+
i.. Cross-sections Steel 5137 E 1.10 24.00 a 21.82 1260 21.82
‘ Stesl 5t 52 1.10 36.00 a 3273 18.90 3273

L= =l

= RSTAB Relevant
Madulus of Elasticiby
Shear Modulus

21000.00 | kN/em?
100,00 | kMécm?

| @ m

Poisson’s Ratio 0.300
Unit Ww/eight 78,50 | kM/m?
Coefficient of Theimal Erpansion 1. 2000E-05 | 1/°C
Partial 5 afety Factar il 1.10
El Design Relevant Material Mo, 1 used in
“ield Strength Fy k 2400 kNAom? | ppoec
Ultimate Tensile Strength fuk 36.00| kMAom? | sections I'I-S,E,?J 0121315
tax. Structural Thickness [for Range 1] b 4.00| em
“rield Strength [for Range 2) Fy b2 21.60 | kNicm? | Members: I'I-E,‘I'I-'I 8,21-28.91-46.51-64.81
Max. Structural Thickness [for Range 2] tz 8.00| em Sets of
Coefficient for Limiting Stresses of Welds ttw 0.950 Mernbers: |1'2
Z Lenght: I 466.46 [m]
Z Weight: 145595 [1]

iIEIEI Calculation Details.. | Graphic | Cancel
|

Figure 2.2: Mask 1.2 Materials

Material Description

The materials that have been defined in RSTAB are set by default. If the Material Description
corresponds to an item of the material library, STEEL automatically imports the design-
relevant material constants.

The material selection can be carried out via the list: Place the cursor in column A and then
b aterial click the button [¥] or press the function key [F7]. The list shown on the left appears. After

Diescription the import, the design relevant parameters are entered in the remaining fields of the row.
Steel St37 i
Steel SIE 630 H2) ] The list contains only STEEL materials. In general, any material can be designed with a stress
Steel concept based on the comparison of the existing axial, shear and equivalente stresses with

M the limit stresses. In this way, also the design of aluminum or high grade steel cross-
Steel 5t 52

sections can be carried out. Of course, the appropriate standards have to be considered as

Fire Grain Steel 5 590 ) |

Grade 43 Stesl well.

g'aje gg gtee: If there is a material name with non-defined limit stresses (e. g. timber), then the entries of
rade lea

this row are displayed in red. User-defined limit stresses can also be entered by activating
Grade 5 275 Steel . . . . .
Grade 5 355 Steel = the function Manually in column D. The red entries disappears as soon as the permitted
stresses have been defined in columns E to G.

The import of materials from the library is described further below.

1 o I Program STEEL © by Dlubal Engineering Software
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Safety Factor yM

This factor describes the safety factor for calculating the design values of the material stiff-
ness. Therefore, the index M is used. The characteristic value of the yield strength f,, for the
determination of the limit axial and bending stress o 4 (see Equation 2.1) and the limit
shear stress 1 4 (Equation 2.1) is reduced by this factor y,,.

When therefore calculating according to 2" or 3" order analysis, the factor y,, enters the
design twice: First, a stiffness reduced by 10 % has to be considered for the influence of the
deformations when determining the internal forces according to DIN 18800 T2, El. (116),
and then the design values of the stiffnesses for the limit state are to be reduced by the
partial safety factor yy,.

Yield Strength f,

The yield strength describes the limit to which the material can be strained without perma-
nent deformation. The characteristic values of different steel grades can be taken from e.g.
DIN 18800 T1, section 4 und EC 3, section 3.

Limit Stresses
For materials that are contained in the general material library, the limit stresses are set au-
tomatically and can not be modified here.

If you want to modify the limit stresses, then you have to change the material properties via
the button [Edit Material] (see page 13) or the checkbox Manual.

Manually

If this checkbox has been activated then you can define the following columns manually.
Modified materials are marked in the column Material Description by an asteriskr.

Limit o,

The limit normal stress represents the allowable stress for the loading due to bending and

axial force. It is defined according to DIN 18800 T1, El. (746) by the characteristic value of
the yield strength that is reduced by the partial safety factor y,,.

f,
_ Yk
OxRd =
Tm
Equation 2.1
Limit t

The limit shear stress specifies the allowable shear stress due to shear force and torsion.
According to DIN 18800 T1, El. (746), the partial safety factor y,, enters the equation for the
determination of the limit shear stress, too.

TRd = i
R,d =
Tm \/E
Equation 2.2
Limit o,

The limit equivalent stress represents the allowable comparative stress for the simultaneous
action of several stresses. It is also defined e.g. by Equation 2.1 according to DIN 18800 T1,
El. (746).

Yield Strengths Subject to Component Thickness

For some materials, the characteristic yield strength f,, is related to the thickness of the
member components t. The Maximum Structural Thickness of the selected ranges including
the corresponding yield strength is displayed in the lower section Material Properties.

Program STEEL © by Dlubal Engineering Software
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The assignment of the yield strengths is managed in the codes, e. g. table 1 of DIN 18800
T1. Via the button [Edit Material], you can control and, if needed, edit the component
thicknesses and the assigned stresses (cf. page 13).

Material Library

Many materials are already stored in a library. It can be called up via menu

Edit — Material Library

or the button shown on the left.

Material Library x|

Filter Chaice Material to Select
Steel StE 690 [HZ)
Steel

DIM 4114: 195207

Material Category:

ISteeI j
(= 2
Code Group: Fine Grain Steel 5 £90 EM 10137
Grade 43 Steel BS 5550: 1930
Ja =1 || Grade 50 Stesl ES 5950: 1990 -
Grade 55 Steel BS 5950: 1930
(Eode: Grade 5 275 Steel ES 5950; 1990
IAII j Grade 5 355 Steel BS 5350: 1930
Grade 5 450 Steel BS 5350: 1930
Steel 436 AMSI/AISC 360-05: 2005-03
[ Show Favou- ﬁl Steel 4529 AMSI/AISC 360-05: 2005-03
rites Only Steel 4441 G1.2 AMSI/AISC 360-05: 2005-03
Steel 4441 G3 AMSI/AISC 360-05: 2005-03 :I
Bl=] 4 L]
M aterial Constants Steel 5t 37 | DIN 18800: 1530-11
EIRSTAB Relevant
Modulus of Elasticity E 21000.00 | kM Aom?
Shear Modulus G 2100.00 | kN/cm?
Poizzan’s Ratio M 0,300
Unit ‘W eight ¥ 78,60 | kN/m?
Coefficient of Thermal Expansion i 1.2000E-05 | 1/°C
Partial Safety Factor Fhil 1.10
= Design Relevant
“ield Strenath Fy ke 24.00 | kN/cm?
Ultimate Tensile Strength fu ke 36.00 | kM Aome
Max. Structural Thickness [far Range 1) tq 4.00| cm
“rield Strength (for Fange 2) fy k.2 21.50 | kM Acme
Max. Structural Thickness [far Range 2) tz 8.00| cm
Coefficient for Limiting Strezzes of ‘Welds iy 0,950

ﬁl oK I Cancel

Figure 2.3: Dialog Material Library

In section Filter Choice, the material category Steel is preset. From the list Material to Select,
you can select a material and in the lower part of the dialog you can check its parameters.
With [OK] or [1] you can set it in the STEEL mask 1.2.

Details on how to filter, add or reorganize materials can be found in chapter 5.2 of the
RSTAB manual.

When selecting another material category than Steel, you have to consider that only mate-
rials can be designed with a stress concept that is based on the comparison of the existing
axial, shear and comparative stresses with the allowable stresses. In this way, also the de-
sign of aluminum or high-rade steel cross-sections can be carried out in principle.

If a material with non-defined limit stresses (e.g. timber) is imported, then the entries of
this row in mask 1.2 is displayed in red. User-defined limit stresses can also be defined by
activating the function Manually in column D. The red entries disappear as soon as the limit
stresses have been entered in columns E to G . The stress design for e.g. timber cross-
sections can only be carried out incompletely because the relevant codes require differen-
tiated criteria. For this, the add-on module TIMBER is recommended.

I Program STEEL © by Dlubal Engineering Software
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Edit Material

The yield strengths and limit stresses of the current material can be adjusted via the button
shown on the left. The following dialog appears.

Edit Material |

b aterial D escrption

[ 5teel 5t 37

Partial 5afety Coefficient
Fh IW []

*rield Skengths and Limiting Stresses Subject to Component Thicknesses

(51|

Dlubal

B C D | E | F |

Fange | Member Thickness t [cm] | Yield Strength Lirit Stresses [kNAom |

Mo from o fuk [kM/em? ] Limit ox Limit 7 Lirnit &

1 0.00 4.00 24.00 21.82 12,60 21.82
4.00 8.00 21.50 19.55 11.28 19.55

[ User-defined, Independent D efinition

of the Limiting Stresses
Carnment

2| &

ak. I Cancel |

Figure 2.4: Dialog Edit Material

The defined characteristic values of the yield strength f,, are reduced by the factor vy, in sec-
tion Partial Safety Factor. The resulting limit stresses according to Equation 2.1 and
Equation 2.2 (page 11) are listed in columns D to E.

In section Yield Strengths and Limit Stresses Subject to Component Thicknesses, the ranges
of the Member Thickness t can be modified. The number of the ranges is set by the codes.
The range limits can be modified by defining different values in column B manually. Column
A will be automatically adjusted. A specific Yield strength f,, can assigned to every range.

If the limit stresses are to be defined freely, then the checkbox User-defined, Independent
Definition of the Limit Stresses is to be activated. Columns D to E then become accessible
for user-defined entries.

Modified materials are marked by an asterisk in mask 1.2.

I Program STEEL © by Dlubal Engineering Software
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1 2.3 Cross-Sections

This mask controls the cross-sections for the design and the optimization parameters.

STEEL - [Demo-5 ENG] x|

File Edit Settings Help

|EA'I - Stress Analyzis j
Input Data C
.. General Data Section | Material Maw Desigr]  Opti-
Materials HNo. Mo, Cross-section Description Ratio mize | Remark Comment
‘. Cross-sechions 1 1 IPE 500 0.45
Results 1 IPE 360 057 B = 2
Stresses by Cross-section 3 1 IPE 450 057 0
Stiesses by Member 13 1 HE-& 160 017 0
Stresses by x-Location 7 1 HE-4 120 0.34 0
Governing Intemal Forces E] 2 IPE 360 0.22 0 =
L. Parts List by Member 10 1 HE-4 140 o 0 E —*y
12 1 QRO 80:4 o[ [
13 1 Circle 2.4 004 O
15 1 HE-4 200 008 O
[cm]
E[F =
Cross-section No. 2 used in
Members: |3-8,13-18,23-28 41-46
Sets of
Members: l—
Z Length: 100.38 [m]
I Weight: 5976 [1]

2] The crogs-section will be optimized. Therefore | Material |1 - Steel 5t 37
£|£| the most optimal section of the table is sought out ® t]'

ﬁl EIEI Calculation Details. | Graphic Cancel

|Cruss-secliun Mo. 2 - IPE 360 in Members: 3-8,13-18,23-28,41-46

Figure 2.5: Mask 1.3 Cross-Sections

Cross-Section Description

When calling up this mask, the cross-sections used in RSTAB are preset including the corres-
ponding material numbers.

These cross-sections can be edited for the design. The description of a modified cross-
section will be marked in blue in column B.

In order to edit a cross-section, the new description can be entered in the corresponding
row, or the new cross-section is selected from the library. It can be called up as usual via the
[Cross-Section Library] button. Alternatively, place the cursor in the selected row and then
press [...] or the function key [F7]. The library which is already familiar from RSTAB appears.

14
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x
Rolled Cross-sections Welded Cross-sections Solid Cross-zections
[ZIc)[T] [T][T]T] 7| &] 7]
(c]fojfo] [T][T]c] [E][®] ][]
=~ []o][c] [o][@]|[a]
Combined Crozs-sections ‘I H T H O‘ ‘E E @‘

mj[x|[T| 7] o]=] (=[]
][] [3] [TT][IT][F ] eesemen cross.coctons
EIEE = EEE
LT ]E][=E] [=]E ][] cossesectonrosrans

[~]
| WM. S HP. UB. LC. HL, HE. HD. HP. IPM. IPE. 'wTH. UB, Cancel
DL (IE 1 PE 1PEa, IPEs, IPEv, HEB. HE, HE-M, HE 4, IPE, il

Figure 2.6: Cross-Section Library

Details to the selection of cross-sections from the library can be found in chapter 5.3 of the
RSTAB manual.

If there are different cross-sections in STEEL and RSTAB, then the figure on the right of the
mask shows both cross-sections. The stress design is then carried out with the internal
forces from RSTAB for the cross-section that was defined in STEEL.

Member with Tapered Cross-Section

For tapered members with different cross-sections at member start and member end, the
two cross-section numbers are displayed in two lines following the definition in RSTAB.
STEEL carries out the design of tapered members as long as the following condition is ful-
filled: An equal number of stress points is required.

The axial stresses are for example determined from the moments of inertia as well as from
the centroid distances of the stress points. STEEL can not interpolate the intermediate val-
ues if the number of stress points for the start and end cross-section of a tapered member
is different. In that case, RSTAB assumes for the calculation and for the 3D rendering the
two cross-section properties for each member half. In STEEL, however, no design is possible.
A warning will appear before the calculation.

STEEL
Warning Mo. 195

Member Mo, 7 iz tapered and consists of incompatible
zections Mo, Tand Mo, 2

The zections are not of the zame profile type.

LN o

Figure 2.7: Figure 2.8: Warning for incompatible cross-sections

You can check the stress points of a cross-section and their numbering in the cross-section
graphics on the right. Details to the stress points can be found in chapter 4.1, page 24.

Thus, for a successful design an equal number of stress points has to be generated. This can
be achieved, for example, by modeling the taper as a copy of the start cross-section and
then modifying the geometrical parameters. If required, the two cross-sections should be
defined as parametrized, i.e. welded, cross-sections. Especially for tapers, the ICU tpye
Combined Sections I-Section Plus Cut Section Below is recommended.
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Maximum Design Ratios

This column assists with the optimization process. It is displayed when a design was already
carried out. The ratio of design and the color relation scales show which cross-sections have
a low design ratio and therefore will be oversized resp. are overstrained and therefore will
be too weak.

Optimizing

Every cross-section can be subjected to an optimization process. Here, the internal forces of
RSTAB are used to determine the cross-section in the same cross-section group that is clos-
est to the maximum stress ratio of 1.0.

If a selected cross-section is to be optimized, the checkbox in column D has to be activated.
Recommendations for the cross-section optimizations can be found in chapter 7.2, page 49.

Comment

In this column, comments are shown as footnotes and are explained in the lower part of
the cross-section list.

If comment 1) The cross-section will not be designed because the cross-section data are not
defined! appears, then you deal with an unknown cross-section that is not registered in the
cross-section library. This might for example be a user-defined cross-section or a section
that was not calculated in SHAPE-THIN. In this case, you should return to RSTAB and com-
plete the required entries for e.g. the stress points (see chapter 5.3 of the RSTAB manual,
section Create User-Defined Cross-Section).

Cross-Section Graphics

The current cross-section is displayed in the right part of mask 1.3. The buttons shown be-
low have the following functions:

Button Function

The dimensioning of the cross-section is switched on and off.

The principal axes of the cross-section are switched on and off.

The stress points are displayed or switched off.

The numbering of the stress points is switched on and off.

1] [ =) [

Table 2.1: Buttons in the graphics
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3. Calculation

The stress analysis is carried out with the internal forces that have been determined in
RSTAB. Before starting the [Calculation], the design details should be checked. This dialog is
called up via [Details]. Details can be found in chapter 3.2, page 20.

Stresses and Stress Ratio

The axial stresses G, Tiotal AN Goqy are shown in masks 2.1 to 2.5. The individual stress
components can be switched on via the buttons [Select Stresses to Show] and [Show or
Print Cross-section Values and Extended Stress Diagram].

Axial Stresses

According to the typical conventions, tensile stresses are issued with positive signs and
compressive stresses with negative signs.

The analysis is carried out for every individual stress point so that usually not all compo-
nents of the maximum stresses must be added for the combined evaluation (z. B. Gyy): In
most cases, these are available at different stress points. The relevant stress components of
the selected stress point have to be superimposed.

Their meaning of the axial stresses G is as follows:

OnN

Stress due to axial force N

C=—

A
with A: Cross-section surface of the cross-section

Stress due to bending moment M,

c=—"—"e,
with o plastic form coefficient acc. to DIN 18800 T1, El. (750)
y moment of inertia with reference to principal axis y

e,: Centroid distance of the stress point in direction z

ply*

Stress due to bending moment M,

with )zt plastic form coefficient acc. to DIN 18800 T1, El. (750)
5 moment of inertia with reference to principal axis z

v Centroid distance of the stress point in direction y

Owm

Stress due to bending moments M, and M,
M M

c=—t—.e,-—2 e
Oy -ly Uiz -l

y

G Tension

Tensile stress due to axial force N and bending moments M, and M,

N M, M,
c=—+ e, - ‘e,
Aoy cly iz -l

GCompression

Compressive stress due to axial force N and bending moments My and M,

o=—+ e, - e
A agycly Lz’
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5 Maximum difference between the axial forces of the individual load cases,
Defta e.g. for the fatigue design
Total axial stress due to axial force N and bending moments My and M,
Gtotal G = E + My .e. — Mz .e
Aoyl z Opz 2 y

Table 3.1: Axial stresses G

The local member axis system influences also the signs of the internal forces.

positive area of cross-section

Figure 3.1: Positive definition of the internal forces

The bending moment M, is positive when tensile stresses occur on the positive member
side (in direction of axis z). M, is positive when compressive stresses occur on the positive
member side (in direction of axis y). The sign definition for torsional moments, normal
forces and shear forces conforms to the usual conventions: The internal forces are positive if
they act in a positive direction.

Shear Stresses
Their meaning of the shear stresses 7 is as follows:

Stress due to axial force V,
__%Q
l, -
Tv_y
with Q,: statical moment of area with reference to principal axis z
1, moment of inertia with reference to principal axis z
t: Governing thickness of the cross-section
Stress due to shear force V,
. _%
Tv-z Y
with Q,: statical moment of area with reference to principal axis y
ly: moment of inertia with reference to principal axis y
t: Governing thickness of the cross-section
Stress due to shear forces V, and V,
Tv __%Q V.Q
l,-t ly -t

18
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Stress due to torsional moment M; for open cross-section

M+ t

T=

T
TM-T, st.Venant T,St.V.
with  l;gy:  Torsional moment according to Saint Venant

t: Governing thickness of the cross-section

Stress due to torsional moment M; for hollow cross-section

M

TM-T, Bredt Am -t

with A surface that is enclosed by the cross-section center lines

t: Governing thickness of the cross-section
Stress due to torsional moment M,
M M
tur T=—71—.t Of T=——T1—
7 st.v. 2-An-t

Total shear stress due to shear forces V, and V, and torsional moment M,

Ttotal

T=Ty + Ty,

Table 3.2: Shear Stresses T

For the determination of the shear stresses due to shear forces, the statical moments are
used, not the shear surfaces of the cross-section.

For the shear stresses due to torsion, the following must be observed:

e If the current cross-section is only partially open and contains a hollow cell, then the
complete cross-section will be classified as hollow. In this case, the shear stress is de-
termined exclusively according to Bredt's formula. Unlike the cross-section program
SHAPE, no analysis will be carried out by its components of My g venant @Nd M1 gregs-

e The influence of the torsional buckling can not be determined in STEEL. The design is —
like the internal force determination in RSTAB - limited only to the primary torsional
moments. If the warping stresses due to secondary torsional moments or bimoments
can not be neglected, then the additional module FE-LTB is recommended.

Equivalent Stress

The equivalent stress G, is determined e.g. according to DIN 18800 T1, El. (748) as fol-
lows:

Equivalent stress resulting from the axial stresses 6 and shear stresses ©

_ 2 2
Ceqv = \/f1 *Ototal T f2 " Ttotal
Ceqy

with f,: Factor for axial stresses

f,: Factor for shear stresses

Table 3.3: Equivalent Stress o,

The factors f, and f, can be defined in dialog Details. The factors f, = 1.0 and f, = 3.0
according to DIN 18800 T1, El. (748) are set by default.

Stress Ratio

The quotient of the existing stress and the limit stress is to be determined for the stress de-
sign as shown e.g. in DIN 18800 T1, El. (747).
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The stress ratio of the cross-section at the selected stress point can be read for every type of
internal force (cf. chapter 5.1, page 34 ). The stress ratios due to axial, shear and equivalent
stresses are set by default for the tabular output data. If the limit stress is not exceeded, the
stress ratio is smaller than or equal to 1.0 and the stress design is considered to be fulfilled.

<1

OR,d

Equation 3.1: Design requirement for axial stresses

LS‘I

TR,d

Equation 3.2: Design requirement for shear stresses

Oeqv <1

OR,d

Equation 3.3: Design requirement for equivalent stresses

3.2 Detalils

The dialog to check the calculation parameters can be called up via the [Details] button in
every STEEL mask.

petails x|
Dizplay Result Tables Plastic &proximate Calculstion

[¥ 2.1 Shreszes by Crozs-zection [T Allow Local Plastification according to
DIM 18800 Part 1, Element [7435)

¥ 2.2 Shreszes by Set of Members [Exceed Sigma-eqv by 10%)

¥ 2.3 Stresses by ember [~ Calculate Mamal Stresses with Plastic

¥ 2.4 Sheszes by w-Location Shape Factors Alpha-pl according to

. DIM 18800 Part 1, EI[750)
¥ 25 Shresses at Every Stress Paint [Only cansidered with respect ta

¥ 21 Governing Internal Forces for: ISigma-eqv 'l [Shepedlicil=dBiossections]

[¥ 2.2 Parts List by Member
¥ 2.3 Parts List by Set of Members

i+ 0f Designed Members / Sets Only
i OFAll Members / Sets

Method of Stress Calculation Calculation of Equivalent Stress Sigma-egyw
for Load Combinations: Factar for a: 1.003:
™ Shieszes from Inkemal Forces sy (p 58 3_003:

% Calculate Stresses from Single Load
Cases in CO and then Combine Stresses
according to CO Criteria

Eccentric Transverse Loads on |-Beams

[T Simplified Consideration of Ecoentric Analyze Stresses Caused by M-z Only at
Loading for |-beams with Large Depth Top Chord with Substitute Cross-section
[Rolled I-Cross-sections, 5] [Half |-Cross-zection]

2| ®| x [ oc_] cos

Figure 3.2: Dialog Details

Display Result Tables
This section controls the display of the result masks.
The mask 2.5 Stresses at Every Stress Point is by default deactivated because the stress

graphics offer also access to the stress points. When checking the stresses in the tables, it
might be advisable to display this mask.

The displayed values in mask 3.1 Governing Internal Forces usually refer to the equivalent
stress Goq,. It is possible to select a different stress type from the list.

20
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Plastic Approximate Calculation

Allow Local Plastification

Also the Local Plastification according to DIN 18800 T1, El. (749) can be considered for the
design. Here, the equivalent stress G, is permitted to exceed the permitted limit stress in
small areas by 10 %. STEEL determines whether the two conditions described in El. (749) for
accepting ‘small areas’ are fulfilled.

‘GN + GMV‘ <0.8-0p4

Equation 3.4

|(5N + GMZ| <0.8-0p4

Equation 3.5

If this is the case, the limit stress for the design of &, will be increased.

Plastic Shape Factor a.,

The axial stresses can optionally be reduced by the Plastic Shape Factor o, as described in
DIN 18800 T1, El. (750). This option refers to the stresses G,, due to the bending moments
M, and M,.

on = £

Opiy “ly

Equation 3.6

If this option is to be applied, STEEL assumes the shape factors a.,, = 1.14 and o, , =
1.25. The allowance for local plastification extends exclusively to rolled I-shaped cross-
sections.

Method of Stress Calculation

When acting on two axes, the member internal forces of load combinations may under cer-
tain circumstances not lead to the maximum stresses. For example, in one load case with
vertical loads only moments M, (and no moments M,) occur and in a different load case
with horizontal loads only moments M, (and no moments M,) occur. The two load cases
are superimposed with as ‘variable’ load cases within a load combination. In the RSTAB ta-
ble 3.1 Internal Forces, the moment M, is classified as not corresponding to the maximum
moment M, because the horizontal loads do not increase the moment due to vertical loads.
If the design of the Stresses from Internal Forces was carried out, the simultaneous influ-
ence of the two different types of internal forces would not be taken into account for the
combined consideration of the bending stresses.

Stresses from Internal Forces

According to this method, the results of the RSTAB table 3.1 Internal Forces are used for the
design. The max/min results are processed row by row for every extreme value including the
corresponding internal forces.

The advantage of this design option is that the results of the load combinations can be
used directly. This speeds up the processing time. Additionally, the designed internal forces
are transparent because in the STEEL mask 3.1 Governing Internal Forces the relevant rows
of the RSTAB results table 3.1 Internal Forces reappear.

Program STEEL © by Dlubal Engineering Software
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Calculate Stresses from Load Cases and then Combine Stresses

This method of calculation is set by default for load combinations. Initially, the axial and
shear stresses of the contained load cases are determined. They are then superimposed ac-
cording to the CO combination criterion. This guarantees that the above-described effects
in the case of exclusively uniaxial bending loads do not result in too small stress ratios.

The design is carried out by stress points. The compressive, tensile and shear stresses are
added accordingly and then presented in the results masks. The equivalent stress G,
makes an exception, however: It is determined with the components from G, Und Ty -
Superimposing the equivalent stresses from the single load cases would not be correct as
this would lead to oversized stress ratios.

This method of calculation is slightly more time-consuming. Additionally, the values that are
represented in mask 3.1 Governing Internal Forces are more difficult to reconstruct if they
are related to the equivalent stresses.

In more complex 3D models of RSTAB, hardly any exclusively uniaxial bending moments oc-

cur. Thus, both methods of stress calculation should lead to the same stress ratios.

Calculation of Equivalent Stress Sigma-eqv

In this dialog section, the factors for the determination of the equivalent stress can be ad-
justed.

_ 2 2
Seqv = \/f1 *Ototal T fZ " Ttotal

with fi: Factor for axial stresses

f,: Factor for shear stresses

Equation 3.7
The factors f, = 1.0 and f, = 3.0 as specified in DIN 18800 T1, El. (748) are set by default.

Eccentric Loading for I-Beams with Large Depths

If transverse loads are introduced to the top flange of a girder, their influence on the bend-
ing stress of the bottom flange will decrease with growing cross-section depth. For this rea-
son, eccentric transverse loads can be considered for high I-shape cross-sections with a
simplified approach: The stress due to the bending moment M, is calculated only on the
top flange for every (!) rolled or welded symmetric I-shape cross-section that is to be de-
signed in the current STEEL case. For this, an equivalent cross-section with half of the mo-
ment of inertia |, is applied.

With this option, the loads can be entered in the RSTAB model with respect to the centroid
axis to avoid torsion. Because this checkbox affects all rolled and symmetric I-shape cross-
sections of the design case, it is recommended to design all I-beams with large depths in a
separate STEEL case.

22
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3.3 Starting the Calculation

You can [Calculate] the current STEEL case via the corresponding button in all three input
masks of the STEEL module.

STEEL searches for the results of the load cases, load groups, combinations and super com-
binations that are to be analyzed. If these are not found, then STEEL first starts the RSTAB
calculation of the internal forces that are necessary for the design. For this, the current
RSTAB calculation parameters are used.

If an optimization of the cross-sections (c.f. chapter 7.2, page 49) is to be carried out, then
first the required cross-sections will be defined and after that the stresses will be calculated.

You can also initiate the calculation of the STEEL results from the RSTAB interface. The addi-
tional modules are listed in the dialog To Calculate like load cases or load groups. This di-
alog can be called up in RSTAB via

Calculation — To Calculate.

To Calculate x|
Mot Calculated Selected for Calculation
Program / Module | Mo. Description I; Program / Module | Mo. Description I;
RSTAE LC1 Self-weight STEEL CAl Stress Analyzis
RSTAR LC2 Show STEEL Caz Stress Analysis members
RSTAR LC3 | 'wind side from »
RSTAE LGT | Selfw+Snow+windS[<]+ ncidel
i CAd 5 I of members
STEEL Cab | steel member
2l
2
=|
¥ Show Additional Modules 1] | B |

ﬁl il Calculate Cancel

Figure 3.3: Dialog To Calculate

If the STEEL design cases are missing in the list Not Calculated, then the checkbox Show
Additional Modules has to be activated.

The selected STEEL cases can be moved to the right via the [»] button. The calculation can
the be started by pressing the corresponding button.

A selected STEEL case can also be started via the tool bar. Set the selected design case and
click on the button [Results on/off].

Cptions  Additional Modules  Window  Help

3 |STEELCAS - steelmember v| @ = 4 1

Z  BAAREEOS4 @

Figure 3.4: Direct calculation of a STEEL design case in RSTAB

My

resuks onyoff |
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4. Results

The mask 2.1 Stresses by Cross-Section appears right after the calculation. The stresses and
stress ratios are listed in detail in the result masks 2.1 to 2.5. The following masks 3.1 to 3.3
contain the governing internal forces. The result masks are accessible via the STEEL naviga-
tor. Alternatively, the two buttons shown on the left or the keys [F2] and [F3] can be used
to scroll from one mask to the next.

With [OK], you can store all the results and close the STEEL module.

This chapter presents a description of the individual masks. Details to evaluating and check-
ing the results can be found in the next chapter 5.

4.1  Stresses by Cross-Section

STEEL - [Demo-5 ENG] x|

File Edit Settings Help

Cal - Stress Analysis d
Input Data ~||1 - IPE 500
. General Data Section |Member| Location | 5-Paint | Load Shress Stress [kM/om2] | Stress Sigma Total
M aterials Ha. Ma. # [m] Ma, Caze Type Eristing ‘ Limiting | Fatio Member Mo, 21, x: 6,000 m
“ Cross-gections 1 IPE 500
Results by 6000| & LCZ | Sigma Tatal 487 | 2.8z 0.45 .06
Shiesses by Crass-section a2 0ooof 13 LC2 | Tau Total .82 1260 014 7 a‘a
Shesses by Set of Members 2 G000| & LC2 | Sigma-eqy 987 2182 0.45 VY
Stresses by Member 142 7
Stiesses by x-Location z IPE 380 Ih-ﬁ
Shesses at Every Shess Paint pris) G647 1 LCZ | Sigma Tatal 08| 21.82 0.4z
Gioverning Intemal Forces 24 0ooof 13 LC2 | Tau Total 1.28| 1260 010
Parts List by Member 25 5647 3 LC2 | Sigma-eqy 408| 21.82 0.4z
‘- Parts List by Set of Members &% T -+
& |HE-A16D ]
55 oooaf 1 LC1 | Sigma Tatal A0 2.8z 017
o} oooof 1 LCT | Tau Total 000 12E0 0.00
55 000of 1 LC1 | Sigma-eqy 70| 2182 017 i
AR,
& :/- a 1o
7 __|HE-A100 /12
E1 27| 1 LCZ | Sigma Tatal 08| 2.8z 0.50 B
E1 B274| 13 LCZ | Tau Total .E8| 1260 013 857
E1 B274| 3 LC2 | Sigma-eqy 1084|2182 0.50
9 |IPE 360 Min : o -9E7 kMiom? (10)
: Max 1 06 kMiom? (1)
E7 3128| 6 LC1 | Sigma Tatal OB 3273 0.zz
71 noo0| 13 | LC1 | TauTotal 138 1890 o007 |8 Ja|fis |{E 1 |
E7 3125 & LC1 | Sigma-eqy OB 3273 nzz —
O|=[E =l 6| = &
10 |HE-4 140
33 | 3000 1 | L1 |SigmaTotal | 242 2182]  011)«| Mex 057 (<1 @ _|‘° _Iti

EIEI Calzulation Details.. Graphic | Cancel

Figure 4.1: Mask 2.1 Stresses by Cross-Section

This mask issues the maximum stresses for all members selected for the design resulting
from the relevant load cases, load groups or combinations. The listing is sorted by cross-
sections. For a tapered member, both cross-section descriptions are shown in the row next
to the cross-section number.

The stress components displayed in column E Stress Type depend on the settings in dialog
Stresses - Filter (see Figure 5.3, page 34). This dialog is accessible via the button shown on
the left.

Member No.

For every cross-section and stress type, the member number is issued that presents the
highest stress ratio.

24

Program STEEL © by Dlubal Engineering Software



IR
4 Results ]

Ingenieur-Software

Dlubal

Location x

The location x in the member is presented for which the maximum value of the stress was
determined. For the tabular output, these RSTAB member locations x are used:

e Start and end nodes
e Division points according to possible user-defined member division
e Extreme values of internal forces

S-Point No.

The design is carried out at so-called Stress Points of the cross-sections. These are locations
of the cross-sections that are defined by centroid distances, statical moments and cross-
section thicknesses. The design according to the equations of Table 3.1 and Table 3.2 can
be carried out with the help of the cross-section properties.

All standard cross-sections of the library as well as the Shape-Thin and Shape-Massive cross-
sections already contain stress points at the design-relevant locations of the cross-sections.
The parameters for user-defined cross-sections have to be defined manually or imported.

You can view the stress points and their numbering in the graphics on the right. The current
stress point (i.e. the stress point in the row of the cursor position) is highlighted in red.

The [Info] button can be used to check the relevant parameters of the stress points. First,
the dialog Info about Cross-Section with the listing of all cross-section parameters is called
up. In this dialog below the picture of the section, the button [Details] allows to access the
details for the stress points.

Info about cross-section IPE400 x|

Crozs-zection Yalue Description Symbol Y alug Lt = | |IPE 400

“width b 18.00 | cm 18.00

‘web thickness ts (.86 | cm

Flange Thickness kg 1.35 | cm

Fillet radiuz r 210 | em

Crogs-section area A 84.50 | cm?

Shear area By 4065 | cm? T

Shear area Az 323 [cm?

Shear area according to EC 3 Aoy 51.15 [ cmé

Shear area according ko EC 3 Az 4273 [ cm?

‘web area Aiah 3210 | em?

Moment of inertia ly 2313000 | em® =

Moment of inertia Iz 1320000 | cm# =1 —
Governing radius of gyration Iy 16.50 | cm g 2 ¥
Governing radius of gyration [} 395 [ cm

Folar radius of gyration T 16.97 [ cm =2

Radius of gyration of flange plus 1/5 | rzq 4.49 [ cm 03

weight Wt EE.2 | kglm r

Surface Asurt 1.467 | m2/m

Torsional constant J 51.40 | cm?

‘W arping constant Cuw 490000.00 | crmf

Elastic: section modulus Sy 1160.00 | em?

Elastic: section modulus Sz 146.00 | cm?

‘W arping constant mament Yy 2073 | em?

Statical moment of area Oy £54.00 | em?

Statical moment of arsa Uz B4.67 | cm?

Normalized warping constant Ynn 173.93 | cm?

“Warping statical moment Sw 1056.59 | em# IT

Plastic: section modulus Zy 1308.00 | em? —

Plastic section modulus Zz 229.00 | cm? hd| —_I—I EI

zl
B B ® E E | G | |IPE 400
ShiessP Coordinates Statical Moments of Area | Thickness “Warping
No. v [em] 2 [cm] Oy [em?] | O [em?] t [izrn] Who [em2 ] S [om#]
-20.00 0.00 0.00 1.3 173.93 0.00

2 -2.53 -20.00 -168.62 -60.34 1.35 48.89 -973.10

3 0.00 -20.00 -237.96 -54.97 1.35 0.00 -1056.53

4 253 -20.00 16862 0,34 1.35 -48.89 47310

5 4.00 -20.00 0.00 0.00 1.35 173.93 0.00

[ -9.00 20.00 0.00 0.00 1.35 173.93 0.00

7 253 20.00 -168.79 50,35 1.3 -48.89 47310

2 0.00 20.00 -237.96 54.97 1.3 0.00 -1056.59

3 253 20.00 -168.79 -60.35 1.35 48.89 57310

10 4.00 20.00 0.00 0.00 1.35 173.93 0.00

11 0.00 -16.85 -631.91 0.00 0.86 0.00 0.00

12 0.00 16.55 -533.652 0.00 0.86 0.00 0.00

13 0.00 0.00 -649.68 0.00 0.86 0.00 0.00

«
ﬁl Cancel

Figure 4.2: Info about cross-section: Stress Points
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The columns Coordinates y and z list the centroid distances e, resp. e,, the columns Statical
Moments of Area the values of Q, and Q, with respect to the governing axis y resp. z. The
Thickness t represents the component thickness at the selected stress point. The values in
the columns Warping are not relevant for the STEEL design.

The stress analysis is carried out for every individual stress point. Therefore, usually not all
components of the maximum stresses may be added for the combined display (e. g. 64,) as
those are available at different stress points in most cases. Instead, the stress components
that exist at the same stress points must be combined. The evaluation of the results by
stress points can be carried out e.g. in mask 2.5 (see chapter 4.5, page 29) or in window
Cross-Section Values and Stress Diagram (see Figure 5.5, page 36).

Load Case

Column C presents the load case, load group, load combination or super combination
whose internal forces produce the maximum stresses.

Stress Type

The axial stresses Gyy,, the shear stresses 1., and the equivalent stresses 6, are listed by
default. The determination of these stresses is presented in Table 3.1, Table 3.2 and Table
3.3 on pages 18 to 19.

The stress components that are contained in the total stresses can be viewed as shown in
Figure 4.3. The individual stress components can be selected in dialog Stresses - Filter (c.f.
Figure 5.3, page 34). This dialog is accessible via the button shown on the left.

Stress Existing

This column presents the extreme values of the existing stresses that are determined accord-
ing to the equations of Table 3.1, Table 3.2 and Table 3.3 (see pages 18 to 19).

Stress Limiting

Here you can find the limit stresses of mask 1.2 (see chapter 2.2, page 10). In detail, these
are the following stresses:

¢ The limit axial stress o, represents the allowable stress for the loading due to bending
and axial force.

e The limit shear stress 71 is the allowable shear stress due to shear force and torsion.

e The limit equivalent stress ¢, represents the allowable equivalent stress for the si-
multaneous action of axial and shear stresses.

Stress Ratio

For every stress component, the quotient of the Stress Existing and the Stress Limiting is de-
termined. If the limit stress is not exceeded, then the stress ratio is smaller than or equal to
1.00 and the stress design is considered to be fulfilled.
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4.2 Stresses by Set of Members

ﬂ
File Edit Settings Help
CAT - Stress Analysis j Stresses by Set of Members
Input Data B D 3 F G H |« : IPE 450 - IPE 360
. General Data Set  |[Member| Location| 5-Point | Load Stess Shress [kN/om? ] Shress Sigma Total
I aterials Ha. Mo, # [m] MNo. Case Type Existing ‘ Limiting | Fatio Member Mo, 3, % 0,000 m
... Cross-sections 1 Set 1 [Member Mo, 3-8]
Results 3 oo & LC2 | Sigma Total 626) 2182] 029 531
o S by Easestm 4 oo 1 LC2 | SigmaN 023 2182 ool P
Shiesses by Set of Members 3 nooo| 1 LC2 | Sigma M-y E03| 21.82 023 /
Shesses by Member 4 EE I LC1 | Sigma M= 00z 76z 000 Vol s
Shesses by %L ocation 3 ool & LC2 |SigmaMeby |  ‘6.26| 21.82] 029 =y
Shiesses at Every Stress Point 4 oooo| 1 LC2 | Sigma N+h-z 23] 2182 0m
e i i 3 oooo| 1 LC2 | Sigma M 609 2162 028
Parts List by Member 3 0ooo| 1 LC2 | Sigma Tensi 5.91 21.82 027
L Parts List by Set of Members 3 0ooo| B LC2 | Sigma Compr v 029 i = s
3 nooo| 10 Sigma Delta 1.70 et
3 3011 13 LCZ | Tau Total 073 1260 0.0s
3 a0 3 LC1 | Tau'y 00l 1260 0.0
3 Aot 13 LC2 | Taul-z 073 12E0 0.08
3 ami| 13 LCZ2 | Taul 073 1260 0.08 y3 9 1o
4 nooo| 1 LC1 | TauM-T 5t¥ 00l 1260 0.0 g L
3 oooo| 1 LC1 | TauM-T Bre 000 1260 0.0 /
4 oooo| 1 LC1 [ TauMT 000 1260|000 %
3 nooo) 8 LC2 | Sigma-eqv 26| 21.82 023
7 | Set (Member No, 1318] m:x : 2315 mg;; 8 )UJ
18 30m B LCZ | Sigma Tatal 156 2182 0453 y ;
17 3262 1 LC2 | Sigma N 043 2182 ooz IE e IE IT IT
13 nooo| 1 LC2 | Sigma M-y .24 2182 051 o =
15 | oo 1 LC1 | Sigma M= 0oz #isz| 000 ﬂl LlES ">'| E‘%l &
18 301 [ LCZ | Sigma MN+bd-y 1.86| 2182 053
17 | 3262| 1 | LC2 | SigmaNeMz| 043 2182]  002)|=| Max o7 |1 @ 1' il

ﬁl EIEI Calculation Details.. Graphic | oK Cancel
|

Figure 4.3: Mask 2.2 Stresses by Set of Members

This result mask is displayed when one or more sets of members have been selected for de-
sign. The listing of the maximum stresses is sorted by sets of members.

The numerical output by sets of members has the advantage that the stress design of a
complete structural group (e.g. a frame) is presented in a single results mask.

The individual columns are presented in chapter 4.1, page 24. Additionally, in column A
Member No. the number of the member is presented that has the highest stress ratio with-
in the set of members.
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File Edt Ssttngs Help

Stresses by Member

Input Data B C D E F - IPE 500
General Dats Member| Location | 5-Point | Load Stiess Stress [KN/cm?] | Stiess || sigma Total
Materials o. %[m] Mo, Case Type Existing | Limiing | Fiatio Member No. 1, x: 6.000 m
Cross-sections 1 jon No._1 - IPE 500
Flesults 3 LC2 | Sigma Tota 494 218 03
Stresses by Cross-section oooo| 1 LCT | SignaN 062 2182|003
Stresses by Set of Members 6000 1 LC2 | Sigma My 473 22| 022
- Siresses by Member 6000 1 LCT | Sigma M-z 000 a1ee| 000
Stresses by #Location 0000[ 13 | LC2 |TauTotal 034 1260[ 0083
Stresses at Every Stress Paint i 3 LC1 auly i
- Govering Intemal Forces 0 13 LE2 |TauV-z 4
Parts List by Member i 13 LC2 | TauV 0
- Parts List by Set of Members 0. 1 LC1 aubd-T G X
[3 [ LC2 | Sigmaeav 4 1.82
2| Cioss-section No. 1-IPE 500
6000 1 LC2 | Signa Total 434 7e2[ 0
0000 1 LC1 | SignaN 062 2182 003 AT
6000 1 LC2 | Sigma My 473 2182 0z /e
6000 1 LC1 | Sigma i 000 2182 000 s
0000[ 13 | LC2 |TeuTotal 034 1260|003 r—
00| 3 LCT | Tauvy 000 T2ed 000
0000] 13 | LCZ2 |TauVz 034 1260 003 .
0000 13 | L2 |Tau¥ 034 1260 003 fMe o A e 3?3
0000] 1 LCT | TauMT 000 T2ed] 000 :
coo0| 3 LC2 | Sigmaeqv 494 2182 o023 ||0N [f|frs : 2l
T Crosersection Mo, 3- 2 IPE 450 - IPE 360 o EE & e
0000] & | LC2 [SignaTotal | 62 2182 029
31| 1| L2 | SigmaN | 0z 2182 oo v M 057 [51 @ _|° _M

x|

Caleulation Details.

Graphic

oK Cancel
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4.4

Figure 4.4: Mask 2.3 Stresses by Member

The individual columns are presented in the chapter chapter 4.1, page 24.

Stresses by x-Location

Fle Edt Settings Help
CA1 - Stress Analysis || .4 Stresses by x-Loca
Input Data 12 - QRO 80x4
General Data Member| Location | S-Point | Load Shiess Stress [WN7cm?] | Shess | | sigma Total
Materials 0. # [m] No. Case Type Eisting ‘ Limiting Ratio Member Mo, 104, x: 2.000 m
- Cross-sections
Results 104_| Cioss section No. 12 - GAD 80k
- Stresses by Cross-section 1000] 3 LCT | Sigma Total [ 4.03] 2182 00§
Shresses by Set of Members 1000] 8 LC1 [ TauTotal [ 003] 1260 000
Stresses by Member 1000 3 LC1 | Sigma-eqv | 103 2182 008 . .
-Stresses by x-Lacation — |
Stresses at Every Stress Point Cross-section Mo 12 - QR0 804 Y. Y/
- Gioverning Intemal Forces 2000] 3 LCT | Sigma Total [ 1.35]  2182] 008 y . y
Parts List by Meraber 2000) 8 LC1 [ TauTotal [ 001 1260 000 £ LR
Parts List by Set of Members 2000( 3 | LCT |Sigmeev | (135 2182 006 1y M (04
i T 0370 56
104_| Cioss section No. 12 - GAO 804 1/
2500[ 3 [ LC1 [Sigma Total [ 440 2182 008 E
2600[ 1 [ LC1 [TauTotal [ 000] 12E0[ 000 l
2600] 3 | LC1 |Sigme-eqv | 140]  2182[ 006 s
104_| Cross-section No. 12 - GRD 80:4
3000 3 [ LC1 [Sigma Total [ 1.35] 2182 006
3000 8 [ LC1 [TauTotal [ 0m| 12E0[ 000
3000 3 [ LC1 [Sigme-ev | 135] 2182|006
| M c 135 KNiem? (5)
Max 061 Wem? (1)
104_| Cross-section No. 12 - GRD 80:4
4000] 3 | LC1 | Sigma Totel A0 2] o05) ||SL || i |L =
4000[ 8 [ LC1 [TauTotal 003] 12E0[ 000 —
4000 3 | LC1 | Signeear T3] aiee| o | O] E|e A & 2] &
104_| Crosssection No._12- QA0 80+ = M e [41 @ (@]

Calculation Details...

Graphic

Cancel

2| 8|3
\

Figure 4.5: Mask 2.4 Stresses by x-Location

e Start and end nodes
e Division points according possible user-defined member division
e Number of divisions for the member results as defined in register Options of the

RSTAB dialog Calculation Parameters
e Extreme values of the internal forces
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In this results mask, the maximum stresses are listed by member numbers. For every mem-
ber, the Location x is specified where the maximum occurs.

This result mask lists the maximum stresses for every member at the locations x resulting
from the RSTAB member divisions:
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4.5 Stresses at Every Stress Point

STEEL - [Demo-5 ENG] x|

File Edit Settings Help

|CA1 - Stress Analysis j Stresses at Every Stress Point

Input Data D E F G [«|fz-pE360
. General Data Mermber | Location | 5-Point | Load Stress Stress [kNAcm? | Stress Sigma Total
Materials Mo # [m] Nao. Case Type Exigting | Limiting | Ratio Member Mo, 17, % 3.262m
- Cross-sections 2262 4 LC2 | Tau¥ 021 12.60 0.0z
Resuls 32| 4 LC1 | Tauk-T 0.00 12,60 0.00
- Stresses by Cross-section 3262 4 LCZ | Sigma-eqv 5.83 21.82 027
Stresses by Set of Members .

- Stresses by Member Cross-section No. 2 - |PE 360

e o I =] s LCZ | Sigma Tatal 502 @82 o0z

- Ghresses at Every Stress Paint 32| & LC2 | Sigma M -0.43 21.82 0.0z

- Goverming Intemal Forces 3262 5 LC2 | Sigma M-y 6.2 21.82 0239

- Parts List by Member 3.262 5 LC1 | Sigma M-z 0.00 21.82 0.00

- Partg List by Set of Members 3262 5 LC1 | TauTatal 0.00 12.60 0.0
32| & LC1 | Taubly 0.00 1260 0.00
a2 & LC1 | Tauv-z 0.00 12.60 0.00
3%z 5 LC1 | Tau¥ 0.00 12.60 0.00
a2 & LC1T | TauM-T 0.00 12.60 0.00
a2 5 LC2 | Sigma-eqv 5.82 21.82 0.z7

17 | Cross-section No. 2 - IPE 360

2| B LC2 | Sigma Tatal -B.E7 21.82 031 687
k2| B LC2 | Sigma M 042 21.82 0.0z
2| B LC2 | Sigma M-y -B.25 21.82 0.2z .
;2| 6 LC1 | Sigma M=z noo|  eezl oo m:x : gg; Emﬁmz g ?3
32| B LC1 | TauTotal 0.00 1260 0.00 . N
22| & LCT | Tauvy 0.00 12.60 0.00 B |13 |§E 1 |z
3%z B LC1 | Tau-z 0.00 12,60 0.00 —
3262 & | LC1  Tauv non] 2e0[ oor | O] EE|E [ | =&
a2 6 LC1 | Tauk-T 0.00 12.60 0.00
EEANG [C? |Sigmaeqr £67) 2182 031 w| M 057 (<1 @ 1' il

ﬁl EIEI Ea\culatlnnl Details.. Graphic | Cancel |
|

Figure 4.6: Mask 2.5 Stresses at Every Stress Point

Because the evaluation by stress points is usually not required, this results mask is disabled
by default. However, you can activate it the Details dialog (see Figure 3.2, page 20) that can
be called up via the [Details] button from every mask.

The presentation of this mask results in a large amount of data. Because the maximum
stresses and, along with them, the governing stress points are determined automatically, it
is usually not necessary to display the mask 2.5. Additionally, specific means of evaluation
are available in the previous masks via the [Cross-Section and Stress Diagram] button. In the
Cross-Section Values and Stress Diagram dialog (cf. Figure 5.5, page 36), the design results
can be evaluated graphically and numerically at every stress point.

The listing of the stresses is sorted for every member by Location x and by Stress Point. De-
tails to the individual columns of this mask can be found in chapter 4.1, page 24.
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4.6 Governing Internal Forces

STEEL - [Demo-5 ENG] x|

File Edt Settings Help

|CA1 - Stress Analysiz j Governing Internal Forces
re Data P T A 1 o wewwws o0 [ ¢ [ f [ G [ H [ 1 |
.. General Data Member| Location Load Forces [kM] Moments [kMNm]
M atorials Mo x[m] Case N Yy Wz M1 My Ma
' Cross-sections Eo00| L2 Za A noon|  A5.209 noon| 91255 0000
Fresults 2 Eo0d| L2 23438 0.000 15.209 0.000 51.255 0,000
‘.. Stresses by Crass-section 3 ooog| L2 BEAES] 0.000 22031 0000 61255 0,000
.. Sresses by Sel of Members 4 oood| L2 6707 0.000 16.416 0000 @350 0,000
.. Sresses by Member 5 5647 LC2 5253 0.000 10,167 0.000 39.068 0,000 P
.. Siresses by s-Location B 0e27| L2 5253 0.000 0161 0.000 39.068 0,000
Stiesses at Every Stiess Point 7 a22| L2 AB.707 0.000[ 16416 0000 33350 0,000
Eovenb e R A 01| ez 7183 0.000] 22031 0000 61255 0,000
PR Feees i Eo0d| Lc2 3621 0.000]  -26.081 0000| 168488 0,000
. Pats List by Set of Members 17 Eo00| Lc2 45410 0.000 28,081 0000|  1eE488 0,000
13 ooog| L2 31150 0.000 34049 0000| 168488 0,000
T4 oood| L2 30,682 0.000 28424 0000 43 0,000
15 5960] (C2 281204 0000 0174 noon F5ER 1000
16 1045 (2 28187 0000 0020 noon 77 E0R n.o0n
17 3%62| (2 301958 0000|3157 noon| -5 461 no0n
18 EE A 0o00| | -42605 noon| 168 488 1000
Fil Gond| (2 36675 noon|  -a0418 noon| 182510 no0n
22 Eo0d| L2 46575 0.000 30418 0000 182510 0,000
3 oood| L2 34357 0.000 44.062 0000| 182510 0,000
24 oood| L2 3414 0.000 32832 0000  6ETOO 0,000
25 5647 LC2 30,507 0.000 10.322 0.000 78115 0,000
3 0627| L2 30,507 0.000 0322 0.000 78115 0,000
27 a22| L2 33414 0000 E2EE2 0000 BEFO0 0,000
28 o[ L2 34367 0.000[ 44062 0000| 182510 0,000
Eil ao00] L2 4B.ET5 0.000 28,969 0.000 86,905 0.000 -
& &%

ﬁIEIEI Calcu\ationl Details.. | Graphic | Cancel |
|

Figure 4.7: Mask 3.1Governing Internal Forces

In this mask, the governing internal forces are displayed that entail the maximum stress ra-
tios of every member. The reference to the equivalent stress G, is set by default. It is poss-
ible to define the reference to a different stress type in the Details dialog (see Figure 3.2,
page 20). This dialog can be called up via button [Details].

The design option Calculate Stresses from Single Load Cases in CO and then Combine
Stresses according to CO Criteria makes it impossible to directly use the table rows of the
RSTAB results table 3.1 Internal Forces. The compressive, tensile and shear stresses in the
single load cases are added accordingly and then presented in the STEEL results masks. The
equivalent stresses G,,,, however, are calculated with the components of Gy, and Ty, SO
that the values of this mask 3.1 may not be transparent immediately.

Location x

For every member, the location x is specified where the maximum stress ratio occurs.

Load Case

This column displays the numbers of the load case, group, combination or super combina-
tion whose internal forces cause the maximum stresses on the member.

Forces / Moments

The governing axial and shear forces as well as the torsional and bending moments are is-
sued for every member.

30

Program STEEL © by Dlubal Engineering Software

Dlubal



I
. —

Ingenieur-Software

4 Results

Dlubal

4.7  Parts List by Members

1|
File Edit Seftings Help
\cm - Strezs Analpsis j
Irput Data B £ D E __ G H -
i... General Data Mumber | Length | TotLength | Suif. drea | “olume  |Sing Weight| ‘weight | TotWeight
L Matetials Cioss-section Members [m] [m] [m?] [m?] [kaém] [ika] [tl
- Brrsatms 1-1PE 500 E E.00 36.00 E278 042 91.06 B4E.36 kel
Results 2 |2-IPE360/3-IPE 450 ] a0 24.09 3663 0.21 £7.31 202.70 1622
‘. Stresses by Cross-section 3 |2-1PE 380 2 326 26.10 /A 018 §7.07 18619 1.480
Strasses by Set of Members 4 |2-1PE 360 ] B.27 5019 E7.41 0.36 57.07 35805 2864
Stresses by Member 5 |1-IPESOD 4 200 12.00 2083 014 91.08 27318 1.093
Stresses by wLocation & |10-HE-4140 ] a0o 4.00 FA L] 0.0z 2465 7395 0222
Stresses at Every Shress Point 7| 10-HE-4140 2 358 7.09 563 0.0z 24E5 7.4 0175
Giverning Irtenal Forces 8 |10-HE-4140 1 408 4.09 a8 0.0 24.E8 10091 01m
- Parts List by Member 9 | 15-HE-4 200 4 200 12.00 1368 0.08 4223 12670 0.507
.. Parts List by Set of Members 10 | 6-HE-A 160 ] 200 4.00 818 0.0z a0.46 51.37 0.274
11 |6-HE-& 16D 2 358 7.09 £.43 0.03 30.46 108.00 0.216
12 |6-HE-A 16D 1 4.08 4.09 an 0.0z 2046 12470 0125
13 | 7-HE-A100 4 E27 2510 14.08 0.05 16.64 104.41 0.418
14 |3-IPE 380 2 E28 50,00 E7.E5 0.36 &7.07 35E.ER 2.853
15 | 6-HE-A 160 2 E55 1309 11.86 0.05 a0.46 199.38 0333
16 | 6-HE-A 160 1 7.09 7.09 £.43 0.0z 3046 21607 0.216
17 |12-GR0 804 25 5.00 126.00 2913 018 942 47.10 1178
18 |13-Cicle 24 4 7.8 .24 2.3 0o 355 77 0111
19 |13-Cicle 2.4 2 202 E4.18 4.84 0.0z 358 28.49 0223
Sum 102 51646 41650 221 17.368
ESIR

ﬁIEIEI Ea\cu\allnnl Details... | Graphic | Cancel |
|

Figure 4.8: Mask 3.2 Parts List by Member

Finally, a summary of the cross-sections from the design case is displayed. By default, only

the designed members are contained in this list . The Details dialog can be used to select a

parts list of all members of the structure (c.f. Figure 3.2, page 20). This dialog can be called
via the button shown on the left.

Part No.

Part numbers are issued automatically for members of the same type.

Cross-Section
This column lists the cross-section descriptions.

Number Members

This column shows how many members of the same type exist.

Length

In this column, the lengths of a single member are listed.

Total Length

This column contains the product of the two previous columns.

Surface Area

This column shows the surface areas of every part. They refer to the total lengths and are
determined from the value A, of every cross-section. This value can be checked in masks
1.3 to 2.4 via the [Info about Cross-Section] button.

Volume

The volume of every part is determined from the cross-section area and the total length.
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Single Weight
The Single Weight of the cross-section represents the mass with reference to a standard
length. For tapered cross-sections, the average is determined of both cross-sections.

Weight

The values of this column represent the product of columns C and G.

Total Weight
The last column displays the total weight of every part.

Sum

The final row gives the sums of every column. The required amount of steel is displayed in
the final cell Total Weight.

4.8 Parts List by Set of Members

1|
File Edit Seftings Help
‘EA] - Stress Analysis ;I
Input Data D E G H
i General Data Description of Mumber Length | TatLength | Swif Area | Wolume |Sing Weight| ‘weight | TotWeight
Malorials Set of Members Sets [m] [m] [m?] [m?] [ka/m] [kal [t
B Cie e TS Set 1 1 2510 2510 350 022 5953 || 143389 1.494
Resuls 2 |Set 1 2510 2510 360 0.2z 5353 || 1453.89 1.494
Stresses by Cross-section Sum 2 50.19 70.02 0.43 2.988

- Stresses by Sel of Members
Stresses by Member

- Stresses by «-Location

- Stresses at Every Stress Point
-+ Governing Intemnal Forces

- Parts List by Member

+- Pants List by Set of Members

ESIORY
ilEIEI Calzulation | Dretails... | Graphic | Cancel |
|

Dlubal

Figure 4.9: Mask 3.3 Parts List by Set of Members

The last STEEL mask is only available if one or more sets of members have been selected for
the design. The output by sets of members allows for a specific parts list of a complete
structural group (e.g. a frame).

The individual columns are presented in the pervious chapter 4.7. If there are different
cross-sections within the set of members, the average values of surface area, volume and
single weight will be determined.
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Result Evaluation

After the design, the results can be evaluated in different ways. The buttons below the
graphics on the right are used for the different evaluation types.

STEEL - [Demo-5 ENG]

| 5
B C D E 3 G H [«|l1-pEs00
Section Member| Location | S-Point | Load Shress Stress [kM/emi] Stress Sigma Total
Mo Mo x [m] No. Case Type E xisting | Limiting | Ratio Member Mo 21, x 6000 m

1 |IFE500
il 6000[ & LC2 | Sigma Total 9870] 21818 045
kil noon| 1 [C1 | SigmaN EHIEGE T
21 6000 1 [C2 | Sigma bty 9466 21.818) 043
40 [ LC1 | SiamaM-z 0004] 21818 000
32 0000[ 13 | €2 |TauTotl 1824 | 12597 014
40 00| 3 LC1 [ TauWy 0.000] 12597 000
32 0000[ 13 | LCZ |Tauv= 1824 | 12597 014
21 noo| 1 LC1 | TauMT 0002| 12597 000
21 I [C2 | Sigmaeqr 9a74| 21&18] 045 Jag=e=o== -,

2 |IFE 3D
5 5647 1 LC2 | Sigma Total g062] 21618 042
42 noon| 1 [C2 | SigmaN 1168|2108 005
% | 5647 1 [CZ | SigmaMy Bedz| 7@ 040 ﬁ?ﬂm
5 noo| 1 LC1 | Sigma M-z 00z2| 21.@8[ 000 fe/ ~
24 0000[ 13 | [C2 | TauTotal 1279) 12597 010 e
24 nooo| 3 LC1 [ TauWy 0.000] 12597 000 b=
24 0000[ 13 | LCZ [Tauv= 1279) 12597 010
4 nooo| 1 LC1 | TauMT 0.002| 12597 000
25 GE47| 3 [CZ | Sigmaeqv 9052| 21818 042 [Mn 8870 kiom? (1)

Q052 ENGm® (1)

—— EEE EEE
55 nooo[ 1 LC1 | Sigma Total 3700] 21818] 017 ——
55 [ LC1 | SigmaN 3700 21018 017 QIEIELI ilﬂl
54 0o 1 LC1 | Sigma bty 0.000] 21.818[ 000
53 2000 1 [C1 | Sigma M-z 000 | 28| oo M 057 [<1 @ il ﬁl

Calculation | Details... |

Graphic | ak | Cancel |

2| 8|5|
|

Figure 5.1: Buttons for result evaluation

The buttons in this dialog have the following functions:

Button

Description

Function

—

Stress Diagram

Switches the graphic display of the stresses on the
cross-section on and off

Stress Ratio

Switches the graphic display of the stress ratio on and
off

Values

Switches the values in the graphics of the stresses or
stress ratio on and off

Cross-Section
Outlines

Controls the display of the outlines in the cross-section
graphics

Stress Points

Switches the stress points in the cross-section graphics
on and off

Numbering

Switches the numbering of the stress points on and off

Cross-Section Info

Calls up the Info about Cross-Section dialog with the
parameters of the current cross-section

Result Diagram

Opens the Result Diagram on Member
- chapter 5.4, page 40

[ (@] (] [ (= | Lol | ]| )| ]

Relation Scales

Switches the color bars in the results masks on and off
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Exceeded Ratio > 1

Shows only rows with stress ratios larger than 1 and,
accordingly, failed design

Select Stresses

Opens the Stresses - Filter dialog
= chapter 5.1, page 34

Extended Stress
Diagram

Opens the Cross-Section Values - Stress Diagram dialog
- chapter 5.2 page 35

General View

Displays the stress graphics again completely
(Zoom with scroll wheel, move via Drag & drop)

View Mode

Allows jumping to the RSTAB work window in order to
arrange a different view

HREIEEE

Pick Member

A member can be selected in the RSTAB window
whose stresses will then be set in the table.

Table 5.1: Buttons in the Results Masks 2.1 to 2.5

5.1 Selection of the Stresses

After the design, the following stress types are presented by default:

o Axial stresses Gy
e Shear stresses Ty,
e Equivalent stress Gqy

Via the button [Select Stresses to S

how], additional stress types can be activated. They can

be used to check the individual stress components that are contained in the total stresses.

FEE EEE
ol & il H 8«

p 1 |
Maw: 0567 |21 @  Sglect Stressesto Show...|

Figure 5.2: Button [Select Stresses to Show]

The following dialog appears:

Stresses - Filter x|

To Show

WiSigma Total MITau Total
gma M W] Tau -y

[w] Sigmna b-p W] Tau-z

[w] Sigma b-z CTauy
[1Sigma M+hd-p [T au M-T StWenant
[15igma M+hd-z [T au b-T Bredt
[1Sigma i [w]Taubd-T
[15igma Tenzile [w] Sigrma-eqy
[15igma Compresgive

[15igma Delta

4| |

2|

QK. I Cancel

Figure 5.3: Dialog Stresses - Filter

In this dialog, the relevant stress ty

pes can be selected. Details to the individual stresses can

be found in Table 3.1 and Table 3.2 on page 18 ff.
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Two buttons assist with the selection. These have the following functions:

Button Description Function

Select all All stress components are selected.
Deselect all All stresses types are deselected.

Table 5.2: Buttons in the Stresses - Filter dialog

The design is carried out at every single stress point. Thus, usually not all components of the
maximum stresses must be added for the combined evaluation (e.g. G,) as those appear
at different stress points. For the correct evaluation, only the stress components of the se-
lected stress point are to be superimposed.

5.2 Results on Cross-Section

The graphics of the stresses are displayed to the right of the tabular listing of the stresses.
These are dynmacial graphics because they show the stresses at the current location x resp.
stress point of the cursor position in the table. The current stress point is highlighted in red.

2 - IPE 360
Sigma Total
Member Mo, 25, x; 8668 m

Min : -117E13 MimmZ 5
Max : 108725 MinmZ (8

Figure 5.4: Distribution of the axial and bending stresses on the cross-section

With the scroll wheel, you can zoom the display in and out, via drag & drop you can move
the stress graphics. The button shown on the left restores the general view.

Details to the buttons below can be found in Table 5.1 on page 34. With these you can con-
trol whether

e the stresses or stress ratio including their values,
e the cross-section outlines,
e the stress points and their numbering

are to be displayed.
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Via the button [Cross-Section Values and Extended Stress Diagram], a specific evaluation of
the stresses is possible for every stress point. It calls up the following dialog.

zl
Position 1 - IPE 500
Membero: [21 < % | w [B000 T [m | [gomatee e GG
Stress Points
C_[ D E -
Coordinates [cm] Statical Moments [cm®] | Thickness
¥ z Gy Oz b [zm]
-10.00 -25.00 0.00 0.00 1.60
2 -2.61 -25.00 -286.07 -74.54 1.60
3 0.00 -25.00 -390.48 -80.30 1.60
4 281 -25.00 -286.07 74.54 1.60
5 10.00 -25.00 0.00 0.00 1.60
[5 -10.00 25.00 0.00 0.00 1.60
7 -2.61 25.00 -286.14 74.55 1.60
g noo|  2500( 39048 B0.30 1.50 s &_ .
g 281 25.00 -286.14 -74.55 1.60 2 il ¥
10 10.00 25.00 0.00 0.00 1.60
11 0.00 -21.30 -860.76 0.00 1.02|*
1.02
Stresses ’—
B C D -
Stress [kMAem?] Stress |
Strezs Type Existing Lirniting Ratio [%]
Sigma Total 4.062 21.818 0.415
Sigma N -0.404 21.818 0.me
Sigma M-y 9.466 21.818 0.434
Sigma M-z 0.000 21.818 0.000
Sigma N+M-p 4.062 21.818 0.415
Sigma M+M-z -0.404 21.818 n.ms o
Sigma M 9466 21,818 TS A mﬁ:i S )D) -
Sigma Tensile 4.062 21.818 0.415 ==
Sigma Compres 0.000 21.818 0.000 IE EI liT “:I 100 =4 %] IT lﬂ‘w_ IF IT il lE
Sigma Delta 3685 21.818 0164 .
Tau Total 0.002 12,597 0.000 |~ gl El _3| ﬁl

2|

Figure 5.5: Dialog Cross-Section Values and Stress Diagram

In section Position, the current Member No. and the location x are preset. You can also se-
lect different members or x-locations from the list.

The section Stress Points lists all stress points of the cross-section. The columns Coordinates
show the centroid distances e, and e,, the column Statical Moments present the statical
moments of area Q, and Q,. The last column shows the Thickness t for the component that
is relevant for the determination of the shear stresses.

Section Stresses below lists the individual stress components at the current stress point, i.e.
the Point that is selected in the section above. Here too, you can select stress components
that are then displayed dynamically in the graphics to the right.

The buttons below the graphics are largely similar to those presented in Table 5.1, page 34.
They are also explained by Quick Infos. A special function is assigned to the [Print] button
that allows you to print the current stress graphics. For more details, see chapter 6.2.1 on
page 44.
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5.3 Results on the RSTAB Model

You can also use the RSTAB work window for the evaluation of the design results. On the
one hand, the RSTAB graphics in the background are of assistance when you want to check
the location of a specific member in the model: The member that is selected in the STEEL
results mask is highlighted in the RSTAB background graphics. Additionally, an arrow marks
the location x on the member that is marked as governing in the current STEEL row.

STEEL - [Demo-5 ENG] x|
File Edit Ssttings Help
Cél - Stress Analpsis j Stresses by Member
Input Data B C D E F G |=~||1-1PEs00
L General Data Member| Location | S-Point | Load Stress Stress [kN/cmi ] Stress Sigrma Total
- Materials Mo # [m] Mo, | Case Typs Evisting | Limiing | Fiatin Wemioer Mo 21, 5 5,000 m
| Cross-sastions 16| Crass-section Mo, 2 - IPE 360
Resulte 590 1 LC2 [ Sigma Total £743] 21818 040 a8
| el Grsestn 0000 13 | LC2Z | TauTatal 0871 12897 007 J i
L. Shesses by Set of Members 5960 2 LC2 | Sigmaegy 8743 21818 0.40 ?//
Stresses by Member 1z | 5
Stresses by w-Location 16| Cross-section Mo. 2 - IPE 360
Shesses at Every Stress Point 1.046 1 LC2 | Sigma Total H862|  21.818 0.41
Goveming Intermal Forces FEE LC2 | TauTotal D757 12597 0.06
Farts List by Member 1.046 1 LC2 | Sigma-eqv A962| 21.818 0.41
“ Pats List by Set of Members o T —*
17 | Cross-section Mo. 2 - IPE 360
3262 3 LC2 | Sigma Total EE72| 21818 0.31
3262 13 LC2 | Tau Total -1.230| 12557 IR 1i]
3262 8 LC2 | Sigma-egy E.B31 21.818 0.31
£ ? EL!
18 | Cross-section Mo. 2 - 3: IPE 360 - IPE 450 / . / z
a0 B LC2 | Sigma Total 11553 2818 0.53 Vi -8/4?
noon| 13 LC2 | TauTotal .23 12597 040 e
a0 8 LC2 | Sigma-eqv 11.566| 21.518 0.53
21| Cross-section No. 1 - IPE 500 MBS BIOCn S )03
(. ETG © LC2 | Sigma Tatal as70| zims| o045) (T e
0000 13 | LC2 |TauTotdl 0676| 12537 005 |.°L ;”!-”".ﬂ T |I m
£.000 8 LC2 | Sigma-egy 9874 21818 0.45 T —
o\ &= [w El= A
22 | Cross-section Mo. 1 - IPE 500
G000] 1 | LC2 [SigmaTal | | 9870] 21818] 045|=|Mex ns7 (<1 @ ilﬂl

ﬁl EIEI Calculationl Details... | Graphic | Cancel |
|

Figure 5.6: Identifying the Member and the current Location x in the RSTAB model

If you cannot correct a disadvantageous view by moving the STEEL window, then it is poss-
ible to use the so-called View Mode via the button [Change View] to adjust the view: The
STEEL window will be hidden, and the view can be modified in the RSTAB interface. In this
mode, you can access the View menu, e.g. to zoom, move or rotate the view.

On the other hand, the stresses as well as ratios can be visualized directly on the model of
structure. The [Graphic] button is used to quit the STEEL module. The design results will be
presented in the RSTAB work window graphically, comparable to the internal forces of a
load case.
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Figure 5.7: Results Navigator
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The items of the Results navigator are adjusted to the STEEL design results. Here, all stress
components as well as the ratios referring to the single stress components are available.

Project Navigator

- [H] = Stresses

As for the RSTAB internal forces, the button [Results on/off] switches the display of the de-
sign results on or off. The button [Show Result Values ] controls the display of the result
values in the graphics.

Because the RSTAB tables are irrelevant for evaluating the STEEL results, you can deactivate
the table display.

The selection of the design cases is carried out as usual via the list in the RSTAB menu bar.

The presentation of the results can be controlled in the Display navigator among the item
Results — Members. The stresses and stress ratios are displayed in two colors by default.
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Figure 5.8: Display Navigator: Results - Members
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The stresses are also in two colored view shown with their signs: Positive stresses are dis-
played in blue in the direction of the positive member axis z, negative stresses are drawn in
red at the opposite side of the member. Therefore, it is possible that the sign and therefore
the stress diagram swaps color and side if there are discontinuities on certain members, e.qg.
due to single loads.

For a multicolor view, the control panel is available. The description of this Panel can be
found in the RSTAB manual (chapter 4.4.6, page 71 ff). As for the internal forces, you can
scale the design results in register Filter. If you enter the factor 0 in the input field Member
Diagrams, the stresses and ratios are automatically shown with an increased line thickness.

Project Navigator

[ [w] B¢ Structure
: [ Results
1 Resul values
[ Title Info
1 Maximin Info
+-[m] [ Deformation
=[] [ Members
O Two Colored
(O3 Colared
C

-G allvalues

[B] 5 Guide Objects
[E&Y General
-] Mumbering
-[E] @ Rendering

-
-
-
-

E Data | M Displayl — Results |

Streszes

Sigma M-y [kN/om? ]

1.00
0490
080
070
060
050
0.40
030
020
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Max : 1.00
Min : 0.00

STEEL |

[Options |

Refer to

@& Max/Min

' Customize [

€ Limits:
[+]:
(QIE

210 |_

¥ Smoath Color
Transition

Figure 5.9: Stress ratios due to bending moment M, with display type Cross-Sections

These graphics can be also printed to the RSTAB printout report (cf. chapter 6.2.2, page 45).

You can always return to the STEEL module via the [STEEL] button in the panel as shown on

the left.
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5.4 Result Diagrams

If you want to view the results of one or more selected members, then also the result dia-
grams can be used. Select the member(s) or set of members in the STEEL results mask and
activate the result diagram via the button shown on the left.

Alternatively, the result diagrams are available in the RSTAB graphics via menu
Results — Result Diagrams on Selected Members

or the corresponding button in the RSTAB toolbar.

A new window appears that displays the result diagrams of the member(s) or set of mem-

bers.
4 Result Diagram on Member ] ]
o [STEELCAT Sresstnah =] @ > 1 B | @& & . =] R e L) -] i
e 0000 T.000 Z.000 3000 F000 5000 5000 m
— EE : tannitnsminunafidonnnatonnifiunanfiunollncnfoned [ 28574 [m] ¥ Fired
- [m] Stresses ah12n
- [w] Sigma Total - Si z -
i %séma N Stresses - Sigma Total [kNicm<] S S e |
T Sigma M- ] Sigma Total
O e ~ B m] ‘ [KM/zm?]
- [ Sigma M-z - 2 & & - 0,000 0,682 -
- ] Sigma N + M-y I s % ' 1.000 1t ||
-] Sigma M + M-z . = @ . : . -1
- [ Sigma M " @ 4262 kN fom 1.000 -1.848
- [] Sigma Tensile o & het b 2.000 -3.304
- [] Sigma Compressive =1 - | 2.000 -3.304 —
- [[] Sigma Dela - . . 3.000 -4.761
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<[] Tauv
[[] Tau M-T St.¥enant 3
-] Tau M-T Bredt Stocseslaniotal TRWEmE] Stresses Tau Tatal
[ Taum-1 % Tau Total
-~ [] sigma-eqv [m] [kM/cm? ]
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- [ Sigma Total 1 T 1 T T 1 T 1 FRE 4 ooo 0.624
[ sigma : : : : : : : : RE 4,000 0.624
- [ sigma M-y : ; : ; | ! | ! T 2000 D24
[] Sigma -2 : ; : ; ; : : : " 2000 0.624 ]
- [ Sigma N+ M-y ; ; i ; ; i ; i [ —— 624
L] sigma fl + ft-2 T 3 3% 33 7 |osekver2 IZ 2T 3 3 ™ 4.000 0,624
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Dl aama Tensie S = 2o 22 = s S 2o =8 = 3 4,000 0.624
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Figure 5.10: Dialog Result Diagrams on Member

In the navigator on the left, the stresses and stress ratios can be selected that are to be dis-
played in the diagram. Via the list of the tool bar, you can choose among the different
STEEL design cases.

The detailed description of the Result Diagram on Member dialog can be found in chapter
9.8.4 of the RSTAB manual, page 221 ff.
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5.5 Filtering Results

Apart from the STEEL results masks that allow for a selection according to specific criteria
due to their structuring, the filter options as described in the RSTAB manual are available to
graphically evaluate the STEEL design results.

You can use already-defined partial views (cf. RSTAB manual, chapter 9.8.6, page 224 ff)
which group objects in a suitable manner.

It is also possible to use the stresses and stress ratios as filter criteria within the RSTAB win-
dow. For this, the panel is to be displayed. If it is not visible, you can activate it via menu

View — Panel
or the corresponding button in the Results toolbar.

Details to the control panel can be found in chapter 4.4.6 of the RSTAB manual, page 71 ff.
The filter settings for all results are carried out in the register Color Spectrum. As this regis-
ter is not presented in two-colored display, it can be switched on by selecting the display
types Colored or Cross-Sections in the Display Navigator.

Project Navigator |
E-[w] 5 Structure

E- - Results

-1 Rresult values
-[W][F] Title Info

[l MaxMin Info

- [][F] Deformation
=-[E][F] Members

() [ Two Colared
@ [ Colared

(O Cross-sections
I allvalues

- [H] 5 Guide Objects

- [E] &Y General
+- []IE Nurbering

- [H] WP Rendering

P Dats | M Displayl = Rezults |

Figure 5.11: Display Navigator: Results - Members — Colored

[
[
£
[

For a colored view of the stresses, you can define in the panel that e.g. only the equivalent
stresses greater than 100 N/mm " are to be displayed. Additionally, the color spectrum can
be adjusted so that each color range covers 10 N/mm’ (see Figure 5.12).

Via the option Display hidden result diagram (in the Display navigator among the item
Results — Members), also all stresses can be displayed that do not fulfill this requirement.
These would be shown as dotted lines.
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Figure 5.12: Filtering stresses with adjusted color spectrum
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In the register Filter of the panel, you can specify the numbers of the members whose
stresses are to be shown exclusively in the graphics. Details to this function can be found in
chapter 9.8.6 of the RSTAB manual on page 224.
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Unlike the partial view, here the structure is shown completely. The following figure shows
the axial stresses in the inner frame of a structure. The remaining members are displayed in
the model but are without internal forces.
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Figure 5.13: Filtering members: Axial stresses of a selected frame

6. Printout
6.1 Printout Report

Also for the STEEL design results, a printout report is generated that can be amended by
graphics and descriptions. There, you can also define which STEEL result masks are to be in-
cluded in the printout report.

Details to the printout report can be found in the RSTAB manual. Especially chapter 10.1.3.4
Selection of Add-On Modules Data (page 240) deals with the selection of the input and
output data for all add-on modules.

For very large structures, it is advisable to split the data into several reports. If you create an
extra report with only the STEEL data of a design case, then this printout report can be easi-
ly created.

In the printout report, those stress components are listed that have been set in the selected
STEEL design case for the result masks. If e.g. the stresses due to axial forces are to be in-
cluded, the stresses o are to be activated in the STEEL module. Details to this function can
be found in chapter 5.1, page 34.

6.2 Printing STEEL Graphics

Similar to the results evaluation, the stresses and stress ratios can be used for the printout
both on the cross-section as well as on the RSTAB model. It is possible to include the images
in the printout report or to directly print them. Details on printing graphics can found in
chapter 10.2 of the RSTAB manual.
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6.2.1 Results on Cross-Section

The print function is indirectly accessible via the Cross-Section Values and Stress Diagram
dialog (see Figure 5.5, page 36). This dialog can be called up in the results masks 2.1 to 2.5
via the button [Cross-Section Values and Stresses].

2 - IPE 360
Sigma Tatal
Member Mo. 4, x: 0.000 m

1848171 9
P
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.
500 F
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B0 e

Min 1976 MimmZ (10)
Max 1845 Mimm2 (1)

EEE ETE
©l & ) 5|«

il
[LEYS 09 [ @ @ |Sh0w o Print Cross-section Yalues and Extended Stress Diagram
2

Figure 6.1: Button Cross-Section Values and Stresses in the graphics of the result masks

In the Cross-Section Values and Stress Diagram dialog, you can select the relevant member,
location x and stress type whose diagram is to be printed. Via the [Print] button in this di-
alog (at the bottom to the right), the following dialog is called up.

£
Prirt Type Printout Selection
" Direct to e | ¥ Create Graphics of Cross Section [~ Stress Points
Printer... - W Axis W Sihouette ¥ Graphics
& Tao Printout lﬂ [~ Dimensions I~ Shear Center ¥ MHumbering
Repart: ¥ Stress Paints ¥ Stress Diagram I —
" To Cliphoard ¥ Mumbering W Yalues [ () Parts
¥ Graphics
I [cit)Parts [ Mumbering
¥ Mumbering
[~ Cross-section Properties
¥ Graphics

¥ Show Printout Feport W Stesses in &l Stess Points
on [OK] [e.g. Modules STEEL, TIMBER)

Description of Graphics
JIPE 360

ﬁl ()8 I Cancel

Figure 6.2: Dialog Print Info about Cross-section

The familiar options are available in section Print Type:

e Direct to Printer sends the current graphics to the printer.
e To Printout Report inserts the graphics in a printout report.
e To Clipboard makes the graphics available for other applications.

If several printout reports exist, the number of a specific report can be selected from the
list.
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The section Printout Selection controls which elements will appear in the printed image and
in a numerical table. The objects listed under Create Graphics of Cross-Section do not re-
quire any additional explanation. If the option Cross-Section Properties is active, then the
cross-section parameters will be printed tabularly. Symbolizing graphics can optionally be
added at the margin. In the same way, the properties of the Stress Points and (c/t) Parts as
well as the Stresses in All Stress Points can be included in the printout report.

When you close the dialog with [OK], the printout report will be opened by default. If you
want print several graphics successively, it is recommended to deactivate the checkbox
Show Printout Report on [OK].

'A‘ Dlubal Engineering Software Page: 891142
A5 NI, Arm Zellwey 2 D-93464 TIEFEMNBACHBavaria Sheat: 1
. Tel: +48-8673-1775 - Fax: +48-9673-1770 STEEL
Project: Demo Structure: Demo-3 Diate: 10/0242007
3D Hall
» IPE 360

1. IPE360
Sigrma Total
Mermber Mo 1, x: 2500 m

wze 1136 1244 1336
Y 7

1610 Adog -14.31 -1309

Min o -16.1 Nmm2 (8)
hax : 133 Mmm2 (5

Figure 6.3: Stress graphics in the Printout Report

6.2.2 Results on the RSTAB Model

Like in RSTAB, every image that is shown in the graphics of the main program can be in-
cluded in the printout report. In the same way, the result diagrams can be added to the re-
port via [Print].

The current STEEL graphics can be printed via menu
File — Print

or via the appropriate button in the toolbar.

[E RSTAE 6.03 - [Demo-5, LC1*]

Eﬁile Edit Wiew Insert Calculate Results Tools Tabl
DI IO ozsE|El
“ AR e ol g 8

Figure 6.4: Button Print in the RSTAB toolbar
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Details to this dialog can be found in chapter 10.2 of the RSTAB manual, page 259 ff. There,
also the detailed description of the registers Options and Color Spectrum can found.

In the printout report, every STEEL image can be moved by drag & drop to a different loca-
tion. It is also possible to modify an image: Click on the selected item in the report naviga-

tor with the right mouse button and select its Properties from the context menu. Again the
dialog Graphics Printout with several options appears to edit the image.
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7. General Functions

The last chapter explains some menu functions as well as export options of the design re-
sults.

7.1 STEEL Design Cases

You can organize the members in separate design cases. With this, you can combine certain
components of the structure or to assigne specific design parameters (e.g. limit stresses,
partial safety factors, optimization etc.).

A member or a set of members can be examined without any problem in different design
cases.

The STEEL cases are available in the RSTAB work area like any load case or load group in the
list of the menu bar.

Create a New STEEL Case
A new design case can be created via the STEEL menu
File > New Case.

The following dialog appears.

New STEEL-Case x|
Ma. Dezcription
|2 IStress Analysiz j

ﬁl oK I Cancel |

Figure 7.1: Dialog New STEEL Case

In this dialog, you can enter a Number that has been not used yet and a Description for the
new design case. After [OK], the STEEL mask 1.1 General Data for the input of the new data
appears.

Rename STEEL Case
The description of a design case can be modified via the STEEL menu
File > Rename Case.

The dialog Rename STEEL Case appears.

x
Mo, Drescription
|1 INew name j
D | 0K I Cancel |

Figure 7.2: Dialog Rename STEEL Case
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Copy STEEL Case

The input data of the current design case are copied via the STEEL menu

File — Copy Case.

for the new design case.

Copy STEEL-Case x|

Copy from Case

IEM - Strezs Analysis j
Mew Case

Ma.: Drescription:

|2 IDeerctiUn analysis j

il ak. I Cancel |

Figure 7.3: Dialog Copy STEEL Case

Delete STEEL Case

Design cases can be deleted via the STEEL menu

File —» Delete Case.

Delete Cases x|

Avallable Cases

Mo. [escription | -
1 Stress Analysiz
2 Deflection analy

KN

ﬁl ak. I Cancel |

Figure 7.4: Dialog Delete Cases

X
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The dialog Copy STEEL Case appears. Here you have to enter the number and a description

In dialog Delete STEEL Case, you can select a specific STEEL case that is to be deleted.
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7.2 Cross-Section Optimization

STEEL is able to optimize cross-sections during the design. For this, you have to select the
cross-section by activating the checkbox in column D of mask 1.3 (see Figure 2.5, page 14).

During the optimization, STEEL examines which cross-section within the same cross-section
series fulfills the design “best”, i.e. closest to the maximum stress ratio of 1.0. With the in-
ternal forces from RSTAB, the required moment of inertia is determined. After this, the
cross-section is chosen from the relevant cross-section group that fulfills the design with the
highest possible ratio. As a result, two cross-sections are shown graphically in mask 1.3 (cf.
Figure 2.5, page14): the original cross-section from RSTAB and the optimized cross-section.

You can enter detailed settings for the parametrized cross-sections. After activating the op-
timization box, a dialog appears.

Welded cross-sections - I symmetric : Dptimize ﬂ

Croszz-zection O ptimization Parameters

Opti-
mize: Current Minimal Maximal Increment b
¥k jj »I 200.00

b | 15000
s g00=:]
e .00
M a noo=l|

=1 tem)
=1 tem)
=1 tem]
:L| [cm] =

| 40000+ 10.00-] o] fem) :':

ELEEEEE
R,

# -

[T Keep Curent Side Proportions IIS 3004504841040

ﬁl gl ag. I Cancel

Figure 7.5: Dialog Welded Section - | Symmetric: Optimize

In column Optimize, you can select the parameter that is to be modified by activating the
checkbox. This makes the columns Minimal and Maximal accessible. These define the lower
and upper limits of the parameter for the optimization. The column Increment controls in
which intervals the dimensions of this parameter vary during the optimization process.

To Keep the Current Side Proportions, you have to activate the checkbox below the parame-
ter settings. In addition, all parameters have to be activated for the optimization.

No optimization can be carried out for combined rolled cross-sections.

When optimizing, keep in mind that the internal forces are automatically recalculated to-
gether with the modified cross-sections. The user can decide when and which cross-sections
are to be recalculated in RSTAB. Due to the changed stiffnesses within the model, signifi-
cant differences can occur in the internal forces that result from optimized cross-sections. It
is therefore advisable to recalculate the internal forces after a first optimization run and
then optimize the cross-sections once more.

The export of the modified cross-sections to RSTAB does not need to be carried out by
hand. Open mask 1.3 Cross-Sections and select menu

Edit — Export All Cross-Sections to RSTAB.

Also the context menu of the cross-sections in mask 1.3 can be used to export modified
cross-sections to RSTAB.
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STEEL - [Demo-5] x|

File Edit Settings Help

CAT - Stress Analysis j 0ss-sections
Input Data : A T [ E F | 9 - 15 2000 50084 00
‘... General Data Section | Material Max Design  Opti- STEEL
Materials 12 Mo, Crogs-section Description R atic mize | Femark Camnrnent oo s
... Cross-sections 1 1 IPE 550 073 O
Restits 2 1 IPE 360 0.85 ; =o=ly
i Stresses by Cross-section ] 1 IPE 600 0.86 L
Shesses by Member 53 1 HE-A 160 035 u .
- Stresses by =-Location 1 L 704508 0.03 a a
- Governing Internal Forces d 2 15 g = I
Parts List by Member W [ 1 Hej  [fabet Cosesedion.. 9- PE 360
12 1 QR Cross-section Library,.. RSTAB
1 L1 el Lt Desian cf Members i Table 1.1 ¥ T
15 1 HE- dit List 'Design of Members' in Table 1,
Optimize Cross-seckion TN
Cross-section Optimization Parameters, ., e
Expart F\rnss-sezt\nn to RSTAE

=
Expart ﬁCrnss-sectinns to RSTAE
x
= FE)
Import Cross-section from RSTAB _I I_. I

Import Al Cross-sections from RSTAE Cross-section Mo, 9 used in

Members IEE-ES,71 74

Sets of

Members: I

Z Length:l 8000 [m]
2 Weight I 174,270 [1]

| 1] The -section in ASTAR iz different to that i : I -
wlée |S]TEEEL_Cmss section in s differerit to thatin - NN I Matenal: |2 - Steel 5t 52
D gl = Lalzulation | Details | Graphic | Cancel |

|Expnrts the cunent cross-section to main program and deletes all results.

Figure 7.6: Context menu of Mask 1.3 Cross-Sections

Because this action involves the deleting of results, a query appears before exporting. If the
[Calculation] is then started in STEEL, then the calculation of both the internal forces in
RSTAB and the stresses in STEEL is carried out in one calculation run.

STEEL
! Question No. 252
Do you want ko retain the changed crozs-sections in BSTARY

If 20 the resultz of RSTAB and STEEL wil
be deleted,

N 4

Figure 7.7: Query before exporting modified cross-section to RSTAB

You can also reimport the original RSTAB cross-sections via the above described menu func-
tions. This option is only available in mask 1.3 Cross-Sections.

If a tapered member is to be optimized, then the start and end locations are optimized. Af-
ter this, the moments of inertia can be linearly interpolated on the intermediate locations.
The stress analysis becomes inaccurate when encountering extremely different start and end
cross-sections as these are taken into account by the power of four. In this case, the ta-
pered members should be divided in single members whose start and end cross-sections
have smaller differences.
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7.3 Units and Decimal Places

The units and decimal places are managed globally for RSTAB and for all add-on modules.
In STEEL, the dialog for setting the units is available via menu

Settings — Units and Decimal Places.

The dialog that is already known from RSTAB is called up, and the module STEEL is preset.

Units and Decimal Places x|

Program [ Moduls STEEL I
- RETAR -
™ TEEL Stresses Parts List

- KAPPA Unit Dec. Places Lnit Dec. Places

~LTB Shresses: kM/cm™2 'l I 132 Length:
- FE-LTB ) = .
EL-PL Strexs B atios: - vl I 23, Total Length:

m = [

m o [
L ASD Surface Areas m"2—L, @
- CTOT Wolumnes: m IE
EE’EL;E?EKLING Sing Weight: m IE
- TIMBER Pra ‘wieight: m @
 CoMPOSITESEA el s T4
- DTN
- END-PLATE

. COMMECT _I;l

<-|. | >

2| 2| 2| =] B ] oo

:

Figure 7.8: Dialog Units and Decimal Places

The settings can be saved as user profile and applied later in different structures. Details to
this function can be found in chapter 11.6.2 of the RSTAB manual, page 344.

7.4 Exporting Results

The results of the stress analysis can be made available for other programs in different
ways.

Clipboard

Marked cells of the STEEL results masks can be copied via [Ctrl]+[C] in the clipboard and
then be inserted via [Ctrl]+[V] e.g. in a text processing program. The headers of the table
columns are not considered for this.

Printout Report

The STEEL data can be printed to the printout report (cf. chapter 6.1, page 43) and then be
exported via menu

File - Export to RTF file or BauText.

Details to this function can be found in chapter 10.1.11, page 254 of the RSTAB manual.
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MS Excel Format *.xlIs

File — Export in MS Excel.

The following export dialog is opened.

Export - MS Excel

Tahle Parameters

I¥' ‘with Table Header
[T Only selected Fows

Transfer Parameters

¥ Export Table to dctive Escel Workbook
[T Export Table to dctive Excel Worksheet
¥ Rewrite Existing Workshest in Excel

Selected Tables

™ Active Table

& 4l Tables
¥ Irput Tables
[~ Result Tables

[~ Export tables with details

2' Ok, I Cancel

Figure 7.9: Dialog Export - MS Excel

Figure 7.10: Results in Excel

A | B | ¢ | b | E | F | & | H | 1 |
1 Section | Member | Locstion | S-Point Load Stress Stress [MPa] Sress
T o, Mo x [m] [ Caze Type Existing Lirniting Ratin
131 1 |IPEssD
| 4 | 12 1,286) 10 LCl | Sigma Total -158,6 218,2 0,73
| & | 40 ooool 13 LCl | Tau Total 26,0 126,0 0,21
| B | 12 1,286 10 Lol |Sigma-eqy 1586 218.2 0,73
7
& 2z |IPE360
ER 45 3262 6 LC1 | Sigma Total 1885 2182 0,86
110 | 17 3262 13 LC1 | Tau Total -21,6 126,0 0,17
111 | 45 3262 8 Lol |Sigma-egy 1885 182 0,36
12
13| & HE-4 160
|14 | 53 3000 6 LC1 | Sigma Total 762 2182 0,35
|15 | 51 0000 13 LC1 | Tau Total fi,3 126,0 0,05
116 | a3 3000 & LCl | Sigma-egy 76,2 18,2 0,35
117 |
118 7 |L70x%50x6
139 122 nooa) 1 LC1 | Sigma Tatal 18,5 8,32 0,09
| 20| 121 000 1 LC1 | Tau Total 0,0 126,0 0,00
121 122 000 1 LCl | Sigma-egy 19,5 8,32 0,09
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STEEL allows to directly export data to MS Excel. This function can be activated via

The export can be started via [OK] as soon as the parameters have been selected. Excel is
automatically called up, it does not need to be opened in the background.
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