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1 Introduction

1.1 Add-on Module RF-/STEEL HK

The Code of Practice for the Structural Use of Steel [1] describes the design, analysis and construc-
tion of steel structures relevant to Hong Kong. With the add-on modules RF-STEEL HK (for RFEM)
and STEEL HK (for RSTAB), DLUBAL provides a powerful tool for designing steel members according
to the regulations published by the Building Department of Hong Kong.

In the following, the add-on modules of both main programs are described in one manual and are
referred to as RF-/STEEL HK.

RF-/STEEL HK performs all typical ultimate limit state designs as well as stability and deflection
analyses. In the ultimate limit state design, the add-on module considers the effect of various
loadings. An essential part of the verification is the classification of the cross-sections to be de-
signed into the classes 1 to 4. This way, the limitation of the capacity to withstand stresses as well
as the rotational capacity due to local buckling of cross-section parts is checked. RF-/STEEL HK
determines the c/t-ratios of the cross-section parts subjected to compression and carries out the
classification automatically.

In the stability analyses, you can specify separately for each member or set of members whether
flexural buckling in y- and/or z-direction is possible. You can also define additional lateral restraints
in order to represent the model close to reality. Based on the boundary conditions, RF-/STEEL HK
determines the slenderness ratios and elastic critical buckling loads. The elastic critical moment
for flexural-torsional buckling required for the lateral-torsional buckling analysis is determined
automatically. Optionally, the program takes into account the load application point of transverse
loads, which has a decisive effect on the torsional resistance.

The serviceability limit state represents an important design for structures with slender cross-sec-
tions. Load cases, load combinations and result combinations can be assigned to different design
situations. The limit deflections are preset by the Code, but can be adjusted, if necessary. In addi-
tion, it is possible to specify reference lengths and precambers that are considered accordingly in
the deflection design.

The add-on module provides an automatic cross-section optimization with the possibility to export
modified cross-sections to RFEM or RSTAB. Separate design cases allow for the flexibility to analyze
individual structural components within complex structures.

Like other add-on modules, RF-/STEEL HK is completely integrated in RFEM and RSTAB. Thus, the
design-relevant input data is preset when you start the add-on module. After the design, you
can use the graphical user interface of the main program to evaluate the results. As they are also
included in the global printout report, the entire verification can be presented in a consistent and
appealing form.

We wish you ease and success with RF-/STEEL HK.

Your DLUBAL team
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1.2 Using the Manual

Topics like installation, graphical user interface, results evaluation, and printout are described in
detail in the manuals of the main programs RFEM and RSTAB. The present manual focuses on
typical features of the RF-/STEEL HK add-on module.

The descriptions in this manual follow the sequence and structure of the module’s input and result
windows. In the text, the described buttons are given in square brackets, for example, [View
Mode]. At the same time, they are pictured on the left. Expressions appearing in dialog boxes,
windows, and menus are set in italics to clarify the explanation.

At the end of the manual, you find the index. However, if you don't find what you are looking
for, you can go to the Knowledge Base to find related articles about the steel add-on modules or
consult the FAQs.

1.3 Opening RF-/STEEL HK Add-on Module

RFEM and RSTAB provide the following options to open the RF-/STEEL HK add-on module.

Menu

To start the program on the RFEM or RSTAB menu bar, select
Add-on Modules — Design - Steel — RF-/STEEL HK.

Add-on Modules | Window  Help
ol > PR WlER HEREFREF WOAXS
Dasign - Steel 4 ﬁ STEEL General stress analysis of steel members l
Design - Concrete ' ﬁ STEEL EC3 Design of steel members according to Eurocode 3
Pesign -Timber ' ﬁ STEEL AISC Design of steel members according to AISC (LRFD or ASD)
Design - Aluminum ' ﬁ STEEL IS Design of steel members according to 15
Dynarnic. ' ﬁ STEEL SIA Design of steel members according to SIA
Connectllons ' ]‘g STEEL BS Design of steel members according to BS
Four?n.iatlons ' ﬁ STEEL GEB Design of steel members according to GB
stability ' g STEEL CS5A Design of steel members according to C5A
Towers ' ﬁ STEEL AS Design of steel members according to AS
others ' g STEEL NTC-DF Design of steel members according to NTC-DF
Stand-Alone Programs 4 ﬁ STEEL 5P Design of steel members according to 5P
ﬁ STEEL Plastic Design of steel members according to PIFM
ﬁ STEEL SAMS Design of steel members according to SANS
m STEEL NER Design of steel members according to NER
ﬁ STEEL Fatigue Members Fatigue design of steel members
ﬁ STEEL HK [:? Design of steel members according to HK |
"} KAPRA Flexural buckling analysis
E} ITE Lateral-torsional and torsional-flexural buckling analysis
@E FE-LTE Lateral-torsional and torsional-flexural buckling analysis by FEM
Id | EL-FL Elastic-plastic design
5 C-TO-T Analysis of limit slenderneass ratios (o)
ﬁ PLATE-BUCKLING Plate buckling analysis
_ﬁﬁ] WVERBAND [not installed) Design of wind bracings for roofs

ﬂgure 1.1: Menu Add-on Modules — Design - Steel — STEEL HK
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Navigator

To start RF-/STEEL HK in the Data navigator, select
Add-on Modules — RF-/STEEL HK.

Project Mavigator - Data x
E™ RSTAB P
&8 Platform-1 [STAHL HK]
£33 Model Data
-2 Nodes
- 8] Materials
£
£

+-- |3 Cross-Sections

¢ =] Member Hinges

----- &% Member Eccentricities

----- &1 Member Divisions

-1 Members

[+ &) Nodal Supports

----- |3 Member Elastic Foundations

----- | Member Monlinearities

[+--|42) Sets of Members

r--|_J Load Cases and Combinations

H--|_J Loads

H-- | Results

t-|_J Printout Reports

i | Guide Objects

=28 Add-on Modules

Ba Favorites

STEEL - General stress analysis of steel members

STEEL EC3 - Design of steel members according to Eurocode 3
STEEL HK - Design of steel members according to HK

= CONCRETE - Design of concrete members

TIMEER Pro - Design of timber members

& JOINTS - Design of joints

RSBUCK - Stability analysis

STEEL AISC - Design of steel members according to AISC (LRFD or ASD)
STEEL IS - Design of steel members accerding to |5

STEEL SIA - Design of steel members according to 514

STEEL BS - Design of steel members according to BS v

i T WO B e O e

m

£
ﬂDEtE gDisplay _ﬁ\u"iews
ﬂgure 1.2: Data navigator: Add-on Modules — RF-STEEL HK
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Panel
sTEELHKCat -Beams [ If any results from RF-/STEEL HK are already available in the model, you can open the design
Te Rk module in the panel:

RC1-1.4°LC1/p + LC2
STEEL HK CA1 - Beams

Set the relevant design case in the load case list of the menu bar. Click the [Show Results] button
to display the design criterion graphically on the members.

When the results display is activated, the panel appears showing the [RF-/STEEL HK] button which
you can use to open the add-on module.

STEEL HE

Panel x

Manx
Degign R atio [-]

1.00
0.50
0.0
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Max : 0.61
Min : 0.00

STEEL HK

A

BEz 4
ﬂgure 1.3: Panel with [STEEL HK] button
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When you start the add-on module, a new window appears. In this window, a navigator is displayed
on the left, managing the available module windows . The drop-down list above the navigator
contains the design cases (see Chapter 7.1, page 53).
The design-relevant data must be defined in several input windows. The following parameters are
imported automatically when you open RF-/STEEL HK for the first time:
e Members and sets of members
e Load cases, load combinations, and result combinations
e Materials
e Cross-sections
e Buckling lengths
e Internal forces (in background, if calculated)

B [E| To select a window, click the corresponding entry in the navigator. To go to the previous or
subsequent module window, use the buttons shown on the left. You can also use the function
keys to select the next [F2] or previous [F3] window.

oK. Cancel To save the entered data, click [OK]. Thus, you exit RF-/STEEL HK and return to the main program.

Click [Cancel] to exit the add-on module without saving the new data.

2.1 General Data

In Window 1.7 General Data, you select the members, sets of members, and actions that you want
to design. The three tabs manage the load cases, load combinations, and result combinations for
the ultimate limit state, the serviceability limit state, and the fire protection design.

STEEL HK - [Platform-11] X
File Edit Settings Help
CA1 - Design acc. Code of Prac ~ | 1.1 General Data
(o zfieEm Design of
- General Data
Materials Members: | 14,13,15,18,22,25,27,35-37,38,51-53,57, 58,61, | % | | K O
Cross-Sections e
Sets: 56 A All
- Intermediate Lateral Restraintz | ‘ m x | D

Effective Lengths - Members
Effective Lengths - Sets of Mer| | Ultimate Limit State | Serviceability Limit State

(= Nodal Supports Existing Load Cases and Combinati Selected for Design
Setof members No. 5-Corl gy (C1 Dead Load CO1 | Total Load with SF -
~Setof membersNo. 6-Col W 1C2 | Grating+MEP
[=-Member Hinges [Gq Jles) Conveyor
Set of members No. § - Cor LC4 | Baggage
eosmerbers o B e LC5 | Dead+Grating+MEP ECLF - X
Serviceabiity Data LC6 | Conveyor ECLF-X
LC7 Baggage ECLF- X
LC8 | Dead+Grating+MEP ECLF - Y
LCS | Conveyor ECLF-Y
LC10 | Baggage ECLF-Y =

v

STEEL HK

coz Load without LC1+LC2
€03 | Caloulation ECLF - X
co4 Calculation ECLF - Y <
x
Design of stesl members
acc. to Code of Practice for
the Structural Use of Steel 2044
[ A v|[8v] 28 27|38
Comment / \
< >
@ &||B Calculation Details... Nat. Annex... Graphics Cancel

ﬂgure 2.1: Window 1.7 General Data
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Design of

Design of

Members: | 1.211.12.21.22.31 32 44 51 52 61-64.81-83.91-96.£ ﬁ K a0
Sets: 18 %K = a

ﬁgure 2.2: Design of members and sets of members

2 | You candesign Members as well as Sets of members. If you want to design only selected objects,
clear the All check box: Then, you can access the text boxes to enter the numbers of the relevant
members or sets of members. Use the [Delete] button to clear the list of preset numbers. Use the
[Select] button to define objects graphically in the RFEM or RSTAB work window.

&t

When you design a set of members, the program determines the extreme values of the designs of
all members contained in this set of members and takes into account the boundary conditions
due to connected members for stability analyses. The results are shown in the results windows
2.3 Design by Set of Members, 3.2 Governing Internal Forces by Set of Members, and 4.2 Parts List by
Set of Members.

i To define a new set of members, click the [New] button. The dialog box known from RFEM or
RSTAB appears where you can enter the parameters for the set of members.

Comment

Comment

Design according to Code of Practice for the Structural Use of Steel
Hong Kong, 2011

Figure 2.3: User-defined comment
In this text box, you can enter user-defined notes describing, for example, the current design case.

2.1.1 Ultimate Limit State

Ultimate Limit State  Serviceability Limit State

Existing Load Cases and C inati Selected for Design

| ¢ s Dead Load Co1 Total Load with SF
EE LC2 Grating+MEP

| Gg Jle] Conveyor

IFHd LC4 Baggage

LCH Dead+Grating+MEP ECLF - X
LC6 Conveyor ECLF - X

LC7 Baggage ECLF - X

LC8 Dead+Grating+MEP ECLF - Y
LC9 Conveyor ECLF - Y

LC10 | Baggage ECLF-Y s
I LC11 | Imperfection -X

I LC12 | Imperfection -Y

v

C0Z2 | Load without LC1+LC2 4
Cco3 Calculation ECLF - X 2
Co4 Calculation ECLF - Y
[ mge MIEAEE 5| |82

ﬁgure 2.4: Window 1.1 General Data, tab Ultimate Limit State
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Existing Load Cases and Combinations

This column lists all load cases, load combinations, and result combinations that have been created
in RFEM or RSTAB.

To transfer selected entries to the Selected for Design list on the right, click the | = | button. Al-
ternatively, you can double-click the entries. To transfer the entire list to the right, use the 5>
button.

As common for Windows applications, selecting several load cases is possible by clicking them
one by one while holding down the [Ctrl] key. Thus, you can transfer several load cases at the same
time.

If a load case’s number is marked in red such as LC11 or LK12 in Figure 2.4, you cannot design it:
It indicates a load case without load data, or a load case that contains imperfections. A warning
appears if you try to transfer it.

A G3) RIS Below the list, several filter options are available. They help you assign the entries sorted by load
e L ) case, load combination, or action category. The buttons have the following functions:
€O Load Combinations - User-defined {19)

RC Result Combinations (3)
RC Result Combinations - User-defined (3) .

Load and Result Combinations (22)

g e conars e |G || Selects all load cases in the list
Imposed (1)

- 2| | Inverts selection of load cases
Accidental (1)

I Imperfecton (3) U

LTabIe 2.1: Buttons in Ultimate Limit State tab

Selected for Design

The column on the right lists the load cases as well as load and result combinations that have
been selected for the design. To remove selected items from the list, click| € | or double-click the
entries. To empty the entire list, click |<2 |.

I]g Designing an enveloping max/min result combination (RC) is faster than designing all contained

load cases and load combinations, but the analysis of a result combination also has disadvantages:
First, the influence of the contained actions is difficult to discern. Second, for the determination
of the elastic critical moment M, for lateral-torsional buckling, the envelope of the moment
distributions is analyzed, from which the most unfavorable distribution (max or min) is taken. This
distribution, however, only rarely reflects the moment distribution that is available in the individual
load combinations. Thus, for an RC design, more unfavorable values for M, are expected, leading
to higher ratios.

Result combination

Result combinations should be selected for design only in case of dynamic combinations. For
“usual” combinations, it is recommended to use load combinations because here the actual mo-
ment distributions are applied for the determination of M.

Details. .. In the General tab of the Details dialog box, you can define how result combinations of the ‘OR’
type are handled in the design (see Chapter 3.1.4, page 30).

[ [ ©DLUBAL SOFTWARE 2021
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2.1.2 Serviceability Limit State

Ultimate Limit State  Serviceability Limit State

Existing Load Cases and C

Selected for Design

Diubal 2 Input Data 2

EE LC1 Dead Load
EE LC2 Grating+MEP
| Gg Jle] Conveyor
LC4 Baggage
LCS Dead+Grating+MEP ECLF - X
LC& Conveyor ECLF - X
LC7 Baggage ECLF - X
LC3 Dead+Grating+MEP ECLF - Y
LC9 Conveyor ECLF - Y
LC10 | Baggage ECLF-Y
M LC11 | Imperfection -X
I LC12 | Imperfection -Y
Co1 Total Load with SF
coz2 Load without LC1+LC2
Cco3 Calculation ECLF - X
Co4 Calculation ECLF - Y

[ aigs ~|[av] (B2

Co5 Deflection Analysis

v

iy

ﬂgure 2.5: Window 1.1 General Data, tab Serviceability Limit State

Existing Load Cases and Combinations

This column lists all load cases and combinations that have been created in RFEM or RSTAB.

Selected for Design

= | Youcanadd or remove load cases as well as load and result combinations as described in Chap-

ter 2.1.1.

The limit values of the deformations are defined in the Code of Practice [1] Table 5.1. They can be

Nat. Annex...

page 29) that you open with the [Details] button.

adjusted for the design situations in the Serviceability tab of the Details dialog box (see Figure 3.3,

In Window 1.9 Serviceability Data, the reference lengths applying to the deformation analysis are
managed (see Chapter 2.9, page 26).

[ [ ©DLUBAL SOFTWARE 2021
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2.2 Materials

This module window consists of two parts. The upper part lists all materials created in RFEM or
RSTAB. The Material Properties section shows the properties of the current material, that is, the
table row currently selected in the upper section.

1.2 Materials
B
Material
o Description Comment
55| BS EN 1953-1-1:2005 | User-defined material
(1] B % % e
Material Properties
E] Main Properties ~
Modulus of Basticity E 210000.0 | MPa
Shear Modulus G 80769.2 | MPa
Poisson’s Ratio v 0.300
Specific Weight 1 78.50 | kN/m*
Coefficient of Thermal Expansion o 1.2000E-05 | 1/°C
=] M::ir::!als;:o?eriiae‘:w o 100 Material No. 1 used in
[ Thickness Range t = 3.0 mm Cross-sections Mo.:
Yield Strength [Fy [ 355.00 | MPa ‘ 14 |
Uitimate Strength [Fu [ 510.00 | MPa
Bl Thickness Ranget = 3.0mm andt < 16.0mm
Yield Strength [Fy [ 355.00 [ MPa Members No.:
Utimate Strength [Fu [ 47000 MPa [ 1-4,13-16, 18,22-25,27,35-40,51-53, 57 |
[ Thickness Ranget = 16.0 mm andt = 40.0 mm
Yield Strength [Fy [ 345.00 [ MPa Sets of members No.:
Uttmate Strength [Fu | 470.00[MPa [56 |
[ Thickness Range t = 40.0 mm andt = 63.0 mm u
Yield Strength [Fy [ 335.00 | MPa
Utmate Strength [Fu | 47000 MPa B e D=
Bl Thickness Range t = 63.0 mm andt = 80.0 mm ‘ 157.78 ‘ [m] | 4.046 | [
Yield Strength [Fy [ 32500[MPa
Utimate: Strength [Fu | 470.00[MPa
(] Thickness Range t = 80.0mm andt = 100.0 mm
Yield Strength [Fy [ 315.00[MPa v

ﬁgure 2.6: Window 1.2 Materials

Materials that won’t be used in the design are grayed out. Materials that are not allowed are
highlighted in red. Modified materials are displayed in blue.

Chapter 4.3 of the RFEM manual, or Chapter 4.2 of the RSTAB manual, describes the material prop-
erties that are used for the determination of the internal forces (Main Properties). The properties of
the materials that are required for the design are also stored in the global material library. These
values are preset (Additional Properties).

To adjust the units and decimal places of the properties and stresses, select on the module menu
Settings — Units and Decimal Places (see Chapter 7.3, page 57).

Material Description

The materials defined in RFEM or RSTAB are preset but you can modify them anytime: Click the ma-
terial in column A to activate the box. Then, click the =l button, or press the function key [F7] to
open the material list.

(W[ Ste<! S 3551 BS EN 1553-1-1:2005 =
Steel 5 235 BS EN 1593-1-1:2005
Steel 5 275 BS EN 1553-1-1:2005

Steel S 355 BS EN 15993-1-1:2005
Steel 5 450 BS EN 1593-1-1:2005

Steel 5275 N BS EM 15993-1-1:2005
Steel 5 275 NL BS EN 1593-1-1:2005
Steel 5355 N BS EM 15993-1-1:2005
Steel 5 355 NL BS EN 1593-1-1:2005
Steel 5420 N BS EM 15993-1-1:2005
Steel 5 420 NL BS EN 1593-1-1:2005  +

ﬂgure 2.7: List of materials
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According to the design concept of the Code [1], only materials of the Steel category can be
selected.

After the material transfer, the design-relevant Material Properties are updated.

If you change the material description manually and the new entry is already listed in the material
library, RF-/STEEL HK will import the material properties as well.

The material properties are generally not editable in the RF-/STEEL HK add-on module.

Material Library

Many materials are stored in the database. To open the material library, click on the module menu
Edit — Material Library

Q) oruse the button shown on the left.

Material Library *
Fitter Material to Select
Material category group: Material Description Standard
| EMetal e | [ Steel Q235 Bl GB 50017-2017
) [ steel Q345 " GB 50017-2017
Pl I Steel Q355 B GEB 50017-2017
| Msteel e | M steel Q390 Bl GB 50017-2017
Standard group: : Steel Q420 : GB 50017-2017
Steel Q460 GB 50017-2017
0 |
Standard:
| BB s0017-2017 |
[incude invalid... =)
[Faverites group:
imlllc= imil == Search: K
Material Properties. Steel Q345 | GB 50017-2017
[ Main Properties -
Modulus of Elasticity E 206000.0 | MPa
Shear Modulus G 79230.8 | MPa
Poisson's Ratio v 0.300
Specific Weight bi 78.50 [ kN/m?
Coefficient of Thermal Expansion o 1.2000E-05 | 1/C
[ Additional Properties
[ Thickness Range t < 16.0 mm
Yield Strength Fy 345.0 | MPa
Utimate Strength fu 470.0 | MPa
Design Strength f 305.0 | MPa
Design Shear Strength fy 175.0 | MPa
[ Thickness Range t > 16.0 mm and t < 40.0 mm Y]
D o Cancel

ﬁgure 2.8: Dialog box Material Library

The Steel material category is preset in the Filter section. You can select the desired material grade
from the Material to Select list; then you can check the properties in the dialog section below.

ok, Click [OK] or use [«-] to transfer the selected material to Window 1.2 of RF-/STEEL HK.

Chapter 4.3 of the RFEM manual, or Chapter 4.2 of the RSTAB manual, describes how to filter, add,
or reorganize materials.

In the library, you can also select materials of the categories Cast Iron and Stainless Steel. However,
please check whether these materials are allowed by the design concept of the Code [1].

[ [ ©DLUBAL SOFTWARE 2021
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2.3 Cross-Sections

This window lists the cross-sections used for the design. In addition, you can specify optimization
parameters.

1.3 Cross-Sections
A B c [T F | = 4~ H HW 150x150 | GBIT 11263-2010
Section | Material Cross-Section Cross-Section Opti-
o No. Description Type mize Remark Comment
1 1 BT H HW 125¢125 | GB/T 11263-2010 I-section rolled No Upright
2 1 T H HW 125¢125 | GB/T 11263-2010 l-section rolled No
3 1 T H HW 125¢125 | GB/T 11263-2010 I-section rolled No
1 BT HHW 150150 | GB/T 11263-2010 | I-section rolled Ho -
No -
[mm]
u & % [e @ o
Cross-Section Properties - H HW 150x150 | GB/T 11263-2010 Cross-section No. 4 used in
Cross-Section Type |-section rolled | Members Na.:
Section Height h 150.0 | mm
Section Width b 150.0 | mm 1,4,13,15,22,25,27,35—37,39,61,55,69,|
Web Thickness bw 7.0 | mm
Flange Thickness te 10.0 | mm Sets of members No.:
Root Radius r 8.0 [mm ‘ - |
Cross-Sectional Area A 39.64 | em?
Shear Area Ay 30.00 | em? 821
I Lengths: M 2

Shear Area A 1050 [om? 821 Engths asses
Noment of Inertia Iy 1620.00 [em* | setm [ 1M
Moment of Inertia Iz 563.00 | cm*
Torsional Constant It 11.18 | em* Material:
Radius of Gyration ry 63.9 | mm [1- steel Q345 | 6B 50017-2017 |
Radius of Gyration rz 37.6 | mm
Hastic Section Modulus Zey 216.00 | em?
Blagtic Section Modulus Zez 75.10 | em?
Plastic Section Modulus Sy 243.05 [ cm? v

ﬂgure 2.9: Window 1.3 Cross-Sections

Cross-Section Description

The cross-sections defined in RFEM or RSTAB are preset together with the assigned material num-
bers.

To modify a cross-section, click the entry in column B. Thus, you set the cell active. Then, open the
cross-section table of the current input field by clicking the [Cross-Section Library] button or the
L] button at the end of the box. You can also use the function key [F7] (see Figure 2.10).

In this dialog box, you can choose a different cross-section or even a different cross-section table.
If you want to select a completely different cross-section category, click the [Back to Cross-Section
Library] button. Then, the general cross-section library opens.

Chapter 4.13 of the RFEM manual, or Chapter 4.3 of the RSTAB manual, describes how to select
cross-sections from the library.

You can also enter a new cross-section description directly into the input field in column B. If the
entry is already listed in the database, RF-/STEEL HK will import the cross-section properties. A
modified cross-section is highlighted in blue.

[ [ ©DLUBAL SOFTWARE 2021

EEE
13



i

Dlubal

4 - HHW 200x204 | GBIT 11263-2010

STEEL HK

4 - HHW 150x150 | GBIT 11263-2010

RSTAE

XSS

Details. ..

2 Input Data

Rolled Cross-Sections - |-Sections X
Cross-Section Type To Select To Select H HW 150x150 | GBE/T 11263-2010
C T L Table Manufacturer/Stand... * | | Cross-Section a
IHE S5 British Steel HHW 1003100
0 o] 0 a I PE itish Steel HHW 125x125 1500
T PeR ZIZ British Steel -
1T 2w . I 23 British Steel HHW 175x175
Tue ZI5 British Steel HHW 200200
T uep British Steel HHW 200x204
THr 2 BS 41 HHW 244x252
IH ® 156G 3192 HHW 250x250
2| 1: ®| IS G 3192 HHW 250%255 o
Fiter IH arbed H HW 294x302 E
I = GOST 19425-74 HHW 300300
Manufacturer/Standard group: I8 . GOST, 1934 H HW 300305
Al v | Tws = GOST, 1954 H HW 338x351
A S 0 TPk - GOST, 194 HHW 344x348
| BT 112637010 HHW 344x354
Al M Iw Bl GB/T 11263-2010 H HW 3500350
Cross-section shape: I il GB/T 706-2008 HHW 350357 =
I wH Bl vB 330105 HHW 388402
A | Tcs NER. 5884 HHW 394x398
Cross-section note: Tvs NER: 5834 HHW 394x405
Al Tovs NER. 5834 H HW 400x400 {mm]
I ® K5 D 3503, 3515/35 HHW 400408 a [«
I ‘l KS D 3503, 3515/35 HHW 4141405
Tw ‘l KS D 3503, 3515/35 HHW 428407
Iw [+l canfcsa-s16-01 H HW 458417
[ indude invalid... B Iwr [0 canjcsa-s16-01 H HW 498x432
W s Ise .?*I CAN/CSA-516-01 HHW 492x465
= s | | LS 1#0 canjcsA-516-01 HHW 502x485
=1 = R 213 BS 41 (RSA) v H HW 507v470 v | | HHW 150x150 | GB/T 11263-2010
j) ﬁ :B! B ﬁ Cancel

ﬁgure 2.10: Rolled I-section types of cross-section library

If cross-sections set in RF-/STEEL HK are different from the ones used in RFEM or RSTAB, both
cross-sections are displayed in the graphic to the right. The designs will be performed with the
internal forces from RFEM or RSTAB for the cross-section selected in RF-/STEEL HK.

Cross-Section Type

This column shows the cross-section type that is used for the classification. The cross-sections
referred to in [1], Section 7 must be designed plastically or elastically depending on their class.
Non-typical cross-sections are classified as General and can only be designed elastically, which
means Class 3 or 4.

Max. Design Ratio

This column is displayed only after the calculation. It is intended to be a decision support for the
optimization: Looking at the design ratios and colored relation scales, you can clearly see which
cross-sections are hardly utilized and thus oversized, or extremely stressed and thus undersized.

Optimize
Each cross-section of the library can pass through an optimization process: For the internal forces
from RFEM or RSTAB, the program searches the cross-section that comes as close as possible to a

user-defined maximum ratio that can be defined in the General tab of the Details dialog box (see
Figure 3.4, page 30).

To optimize a cross section, open the drop-down list in column E or F, and select the relevant entry:
From current row or, if available, From favorites ‘Description’. Recommendations for optimizing
cross-sections can be found in Chapter 7.2 on page 55.

[ [ ©DLUBAL SOFTWARE 2021
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Remark

This column shows remarks in the form of footnotes. They are explained below the cross-section
list.

a If the warning Incorrect type of cross-section! appears before calculating, a cross-section is set
which is not listed in the database. This may be a user-defined cross-section or a SHAPE-THIN
cross-section that has not yet been calculated. To select an appropriate cross-section for the design,
click the [Library] button (see description below Figure 2.9).

Member with tapered cross-section

For tapered members with different cross-sections at the member start and end, both cross-section
numbers are shown in two rows, in accordance with the definition in RFEM or RSTAB.

RF-/STEEL HK also designs tapered members, provided that the cross-section at the member’s
start has the same number of stress points as the cross-section at the end. Normal stresses, for
example, are determined from the moments of inertia and the centroidal distances of the stress
points. If the cross-sections at the start and end of a tapered member have different numbers of
stress points, the intermediate values cannot be interpolated. The calculation is neither possible
in RFEM or RSTAB nor in RF-/STEEL HK.

The cross-section’s stress points including numbering can be checked graphically: Select the
cross-section in Window 1.3, and then click the € | button. The dialog box shown in Figure 2.11
appears.

Info About Cross-Section

o Below the cross-section graphic, you find the [Info] button. Click it to open the Info About Cross-Sec-
tion dialog box where you can see the cross-section properties, stress points and c/t-parts.

8 Info About Cross-Section H HW 130x 150 | GB/T 11263-2010 *
Cross-Section Property Symbol Value Unit A | HHW150x150 | GB/T 11283-2010

Width b 150.0 [ mm

Web thickness tw 7.0 {mm

Flange thickness tf 10.0 [mm N 150.0

Root filet radius r 8.0 [mm

Cross-sectional area A 39.64 |am2

Shear area Ay 25.04 |am?

Shear area Az 8.89 |cm2

Shear area according to EC 3 Ay 31.05 |am?

Shear area according to EC 3 Avz 11.94 | cm? -

Web area Awsb 9.10 | em2 2 —omemamemsme=s)_
Plastic shear area Aply 30.00 |em?2 - v
Plastic shear area Aplz 9.80 |cm?

Moment of inertia Iy 1620.00 | cm#

Moment of inertia Iz 563.00 |cm*

Governing radius of gyration Ty 63.9 [ mm

Governing radius of gyration rz 37.6 [mm

Polar radius of gyration ro 74.1 [ mm

Radius of gyration of flange plus 1/5 of we |rzg 40.6 [ mm

Volume v 3964.00 | cm3/m

Weight wt 31.1 | kgfm

Surface Asuf 0.872 |mZ/m mm)
Section factor AmiV 220.047 | 1fm

Torsional constant 1 11,18 [cm* X | |z | | Stresspoints ag
Warping constant Cw 27290.70 | cm® v :E = §=3° cft-Parts %
[ PSP PR P I R c 1 masan —

@ Li Close

ﬁgure 2.11: Dialog box Info About Cross-Section
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The buttons below the cross-section graphic have the following functions:

Button Function

Displays or hides stress points

Displays or hides c/t-parts

Displays or hides numbers of stress points or c/t-parts

Shows details of stress points or c/t-parts (see Figure 2.12)

Displays or hides dimensions of cross-section

Displays or hides principal axes of cross-section

Resets full view of cross-section

& 1)¥| & B H

ﬁble 2.2: Buttons of cross-section graphic

Use the [Details] buttons to call up specific information about stress points (centroid distances,
statical moments of area, warping ordinates, etc.) and c/t-parts.

Stress Points of H HW 150x150 | GB/T 11263-2010 *
C [ D E F [ G | [HHw 150x150
Statical Moments of Area Thickness Warping
Qylem?] Qz[em?] t [mm] W o [cm2] Quem4]
0.00 0.00 10.0 52.50 0.00
-44.42 -27.46 10.0 8.05 -192.25
-52.17 -28.14 10.0 0.00 -196.88
-44.42 2746 10.0 -8.05 192.25
0.00 0.00 10.0 -52.50 0.00
0.00 0.00 10.0 -52.50 0.00
-44.45 2746 10.0 -8.05 -192.25
-52.17 2814 10.0 0.00 -196.88
-44.45 -27.46 10.0 8.05 192.25
0.00 0.00 10.0 52.50 0.00
-110.14 0.00 70 0.00 0.00
-110.20 0.00 70 0.00 0.00
-121.52 0.00 70 0.00 0.00
Close

ﬁgure 2.12: Dialog box Stress Points of H HW 150x150

[ [ ©DLUBAL SOFTWARE 2021

EEE
16



i
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2.4 Intermediate Lateral Restraints

In Window 1.4, you can define lateral intermediate restraints for members. RF-/STEEL HK always
assumes this kind of support to be perpendicular to the cross-section’s minor axis z (see Figure 2.11).
Thus, it is possible to influence the members’ effective lengths (only for Lateral and torsional
restraint type) which are important for the stability analyses concerning flexural buckling and
lateral-torsional buckling.

1.4 Intermediate Lateral Restraints

[ A S C [ o [ e T ¢ T & [ H T T T J T K T L Jna
Member |  Lateral Length Intermediate Lateral Restraints []
No Restraint L [m] Number x1 x2 x3 x4 XE A8 x7 N X3
1 & 126 1 0500
2 O 1.26
3 O 1.26
4 O 1.26
i3 O 1.90
= 1900 2 0.250 0750
15 O 1.900
16 O 1.900
18 O 1,500
22 O 1.100 v
[] Relatively (0 ... 1) o % e

Settings - Member No. 14

Cross-Section 3-HHW 1231251 G 2010
Lateral Restraints

Member Length L

MNumber of Intermediate Lateral Restraints n

Location of Lateral Restraint No. 1 x1

Location of Lateral Restraint No. 2 x2 0.750

[ setinput for members Mo.:

EX) Al o

ﬁgure 2.13: Window 1.4 Intermediate Lateral Restraints

In the upper part of the window, you can assign up to nine lateral supports to each member.
The Settings section shows the entry displayed in a column view for the member selected above.

To define the intermediate restraints of a member, select the check box for Lateral Restraints in
column A. With the | % | button you can select the member graphically to activate its row in the
table. When the check box is selected, the other columns become available, and you can enter
the parameters.

In column C, you can define the Number of intermediate restraints. Depending on the setting, you
can access one or more of the following Intermediate Lateral Restraints columns for defining the
x-locations.

Relatively 0. ) When the check box for Relatively (0... 1) is selected, you can define the support points by relative
input: The locations of the intermediate supports result from the member length and the relative
distances to the member start. It is also possible to define the distances manually in the table, if
the Relatively (0... 1) check box is cleared.

[ [ ©DLUBAL SOFTWARE 2021
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2.5 Effective Lengths - Members

This module window is subdivided into two parts. The table in the upper part shows summary
information about buckling length factors and equivalent member lengths for buckling and lat-
eral-torsional buckling of all members to be designed. The effective lengths defined in RFEM or
RSTAB are preset. In the Settings section, you can see additional information about the member
whose table row is selected in the upper part.

With the | % | button you can select a member graphically to activate its row in the table.

Changing entries is possible in the table as well as the Settings tree.

1.5 Effective Lengths - Members
A B [ C E [ F | G H [ 11 71 1 K L "
Member | Buckling Buckling About Major Axis {y) Buckling About Minor Axis (z) Lateral-Torsional Buckling
No Possible | Possible Ky KLy [m] | Possible Kz KLz[m] | Possible | mot[] KLt KLyt [m] Comment
1 ¥ m 1.000 1.260 ¥ 1.100 0693 ¥ 1.000 1.000 0.630
ﬁ = & 1000 1260 @ 1.100 1336 & 1000] 1000[ 1260
3 ¥ O 0 ¥ 1.000 1260 W 1.000 1.000 1.260
4 ¥ O 0.630 ¥ 1.000 1.260 ¥ 1.000 1.000 1.260
13 ¥ [¥] 1500 0.700 1330 W 1.000 1.000 1.500
15 ¥ ] 1500 @ 0.700 1330 W 1.000 1.000 1.500
18 ¥ O 0.750 ¥ 1.000 1.500 ¥ 1.000 1.000 1.500
22 [¥] O 0.500|  0.550 ¥l 1.000 1100 W 1.000 1.000 1.100
25 ¥ ¥ 0.500 0550 1.250 1375 1.000 1.000 1.100
27 ¥ ¥ 0.500 0.750 ¥ 1.250 1.875 W 1.000 1.000 1.500 v
B 8RS e
Settings - Member No. 2 HHW 125x125 | GBIT 11263-2010
Crogs-Section 2-HHW G 263-2010
Length L
Buckling Possible
B Buckling About Axis y Possible
Effective Length Factor Ky
Effective Length KLy
B Buckling About Axis z Possible
Effective Length Factor Kz 1.100
Effective Length KLz 1.386 |m -
[ Lateral-Torsional Buckling Possible 5
Equivalent Unform Moment Factor mLT 1.000 .
Effective Length Factor for LTB) KLt 1.000
Effective Length for Lateral-Torsional Buckling KLt 1.260 |m
Comment
[ setinput for members Mo.: [mm]
e a [(&]07] [a

ﬂgure 2.14: Window 1.5 Effective Lengths - Members

The effective lengths for buckling about the minor axis z are aligned automatically with Window
1.4 Intermediate Lateral Restraints. If the intermediate supports divide the member into segments
of different lengths, no values are displayed in columns G, K, and L of Window 1.5.

You can enter the effective lengths manually in the table and the Settings tree. You can also define
them graphically in the work window by using the L. button that becomes active when the cursor
is placed in the text box (see Figure 2.14).

I]g The effective lengths of each member have to be defined manually on the basis of its boundary
conditions.

The Settings tree includes the following parameters:

o Cross-Section

Length of member

Buckling Possible for member (corresponds to columns B, E, and H)

Buckling About Axis y (corresponds to columns C and D)

Buckling About Axis z z (corresponds to columns F and G)

e Lateral-Torsional Buckling (corresponds to columns | to K)

[ [ ©DLUBAL SOFTWARE 2021
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For the selected member, you can define whether a buckling or a lateral-torsional buckling analy-
sis is generally to be carried out. In addition, you can adjust the Effective Length Factor for the
respective directions. When changing a factor, the equivalent member length will be adjusted
automatically, and vice versa.

m | Itis also possible to define the effective length of a member in a dialog box that you open with
the button [Select effective length factor]. You can find the button below the table.

Select Effective Length Factor *
Buckling About Axis y Buckling About Axis z
@] Rigid - free @] Rigid - free
kery = 2.0 :E.:.a l—""_ kenz=2.0 z ! —
z Y
@] Hinged - hinged Z ® Hinged - hinged W
kery = 1.0 $ ,,,,,, -y kerz=1.0 4 ,,,,,, -y
z y
: @] Rigid - hinged
} 2 | IZ- kez=0.7 lZ-
: ¥
O Rigid - rigid O Rigid - rigid
kery = 0.5 I =1 kez=0.5 ,l 1
z Y
@] User-defined o o @] Uger-defined B a
kay = ... kaz=...
o = S o = IS
Export effective length Export effective length
factor kery : 0.700 2 |[4 factor kerz: Lo00 %[
\}) oK Cancel

ﬁgure 2.15: Dialog box Select Effective Length Factor

For each direction, you can select one of the four Euler buckling modes. You can also set a User-de-
fined effective length factor. If an eigenvalue analysis has been carried out by the RF-STABILITY or
RSBUCK add-on module, it is also possible to define a Buckling mode for the determination of the
factor.

Buckling Possible

The stability analyses for flexural and lateral-torsional buckling require the ability to absorb com-
pressive forces. Therefore, members for which such an absorption is not possible due to the
member type (for example, tension members, elastic foundations, rigid connections) are excluded
from the outset. The rows are grayed out in the table, and a corresponding note is shown in the
Comment column.

The Buckling Possible check boxes in table row A and in the Settings tree offer a control option for
the stability analyses: They determine if these analyses are performed or omitted for the member.

Buckling About Axis y or Axis z

With the check box in the Possible column, you decide if a member has the risk of buckling about
the axis y and/or z. These axes represent the local member axes, with axis y being the “major” and
axis z the “minor” member axis. The effective length factors K, and K, for buckling about the major
or minor axis can be selected freely.

In Window 1.3 Cross-Sections, you can check the position of the member axes in the cross-section
graphic (see Figure 2.9, page 13). With the [Jump to graphic] button you can also access the RFEM
or RSTAB work window. There, you can display the local member axes by using the member’s
shortcut menu or the Display navigator.

[ [ ©DLUBAL SOFTWARE 2021
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Project Navigator - Display a
5@% Model -
[]---EL% Modes

[]---EL% Lines

[]---D% Surfaces

[]---EL% Solids

----- [#]& Solid Orthotropies

----- & Openings

[]---EL% MNodal Supports

[]---EL% Line Supports

----- [¥]& Surface Supports

= E‘% Members

: E‘% Member Elastic Foundations

BT icmber e Sysemey.
. M1 Indexes

E| D% Member Axis Systermns u,v,w

: E‘% Indexes

D% Member Orientations

0[] 8/ Member Hinges v

£
ﬁ[;ata @Display A Views

ﬁgure 2.16: Activating the member axis systems in Display navigator of RFEM

If buckling is possible about one or both member axes, you can enter the effective length factors
in columns C and F, and the effective lengths in columns D and G. The same is possible in the
Settings tree.

To define the effective lengths graphically in the work window, use the L] button that becomes
available when the cursor is placed in a KL text box (see Figure 2.14).

When you specify the effective length factor K, the program determines the effective length KL by
multiplying the member length L by this factor. The K and KL text boxes are interactive.

Lateral-Torsional Buckling Possible

Column H shows which members are included in the analysis of lateral-torsional buckling.

Equivalent Uniform Moment Factor m_

miT [ The factor m; represents the equivalent uniform moment factor for lateral-torsional buckling.
For cantilevers, m ; is equal to 1. The equivalent uniform moment factors for typical moment
distributions are specified in [1] Table 8.4a and Table 8.4b. The list of this column provides an
option for the program to apply this factor automatically according to Table 8.4b. Alternatively, you
can define this factor manually.

10
acc. to Table 8.4b
manually

Effective Length Factor for LTB K|t

The effective length factor K| ; controls the effective length for lateral-torsional buckling according
to [1] 8.3.4. For a beam with its compression flange restrained against lateral movement at the
end supports, but free to rotate on plan and with ends under nominal torsional restraint about
the longitudinal axis of the beam at the end supports, this factor is 1.0. By increasing or reducing
this factor, you can adjust the factor to the boundary conditions of each member.

If the effective length for lateral-torsional buckling KL, ; differs from the member length, you can
also define it manually in column K or graphically with the [] button that appears when you select
a cell. Columns J and K are interactive, i.e. the effective length factor is updated automatically.

Comment

In the final column, you can enter user-defined notes to describe, for example, the equivalent
member lengths.
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Set input for members No.

Below the Settings table, you find the check box Set input for members No. If you select it, the
subsequent settings will apply to All members or to selected members (enter the member numbers

manually or select them graphically with | ). This option is useful if you want to assign the same
boundary conditions to several members (see also DLUBAL article

https://www.dlubal.com/en/support-and-learning/support/knowledge-base/000726).
[@ Settings which have already been defined cannot be changed subsequently with this function.

2.6 Effective Lengths - Sets of Members

Details. .. This window appears when at least one set of members has been set for design in Window 1.7 Gen-
eral Data.

1.6 Effective Lengths - Sets of Members

A c | o E | F [ & H | I J
Set Buckling Buckling About Major Axis {y) Buckling About Minor Axis (z) Lateral Buckling
No Possible | Possible Ky KLy [m] | Possible Kz KLz[m] | Possible myT [ Comment
5 1.000 9.300 1.000 acc. to Table 8.4b
ﬁ 1.000 3,300 1,000 acc. to Table 8.4b

B E (% |e

HHW 125x125 | GBIT 11263-2010

Settings - Set of Members No. &
E Set of Members Con

Cross-Section 3 2010
Length L 00
Buckling Possible
[E Buckling About Axis y Possible
Effective Length Factor Ky 1.000
Effective Length KLy 9.300 |m
B Buckling About Axis z Possible
Effective Length Factor Kz 1.000 -
B Lateral-Torsional Buckling Possible o
Equivalent Uniform Moment Factor mLT acc. to Table 8.4b .
Comment

[ setinput for sets No.:

[mm]

X Al a &
ﬁgure 2.17: Window 1.6 Effective Lengths - Sets of Members

The concept of this window is similar to the previous Window 1.5 Effective Lengths - Members. Here,
you can enter the effective lengths for buckling about both principal axes of the set of members as
well for lateral-torsional buckling, as described in Chapter 2.5. They define the boundary conditions
of the set of members that is handled in its entirety.
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2.7 Nodal Supports - Sets of Members

This window is displayed if at least one set of members has been selected for design in Window
1.1 General Data.

1.7 Nodal Supports - Set of Members No. 5 - Contir beam
B C | D E F G | H | "
Support Node Lat. Support Rotational Restraint Warping Support Eccentricity
a Na. uy" @i [Nm/rad] oz @ [Nm?] Ratation B[] ey [mm] ez [mm] Comment
1 128 ¥ O 0.00 0.0 0.0
2 13 e O 0.00 0.0 0.0
128, ¥ 4105.0 O 642.9 0.00 0.0 58.0
4 132 ¥] 4105.0 O 6429 0.00 0.0 58.0
5
[
7
3
sl
10 v
3 B % B e
Settings - Nodal Support No. 129
E Set of Members Contin
Cross-Section 3-H 2010
MNode with Support No
Support in " uy
Restrained about X' X 4105.0 | Nm/rad
Restrained about 7 or O
Warping Restraint y £42.9 | Nm?
Support Rotation B 000"
Eccentricity Bex 0.0 |mm
Eccentricity er 58.0 | mm

Comment

[Jsetinput for supports MNa.:

Al a

ﬁgure 2.18: Window 1.7 Nodal Supports - Set of Members

I]g The current table manages the boundary conditions of the set of members that is selected on the
left in the navigator.

The supports defined in RFEM or RSTAB (for example, in Z for a continuous beam) are not relevant
in this window: The distributions of moments and shear forces for the determination of the
amplification factor are automatically imported from RFEM/RSTAB. Here, you define the support
conditions affecting the stability failure (buckling, lateral-torsional buckling).

Supports on the start and end nodes of the set of members are preset. Any other supports, for
example due to connected members, must be added manually. Use the | % | button to select
nodes graphically in the RFEM/RSTAB work window.

To determine the elastic critcal moment M, the program creates a planar framework with four
degrees of freedom for each node.

1® The orientation of the axes in the set of members is important for the nodal support definition. The
program checks the position of the nodes and internally defines the axes of the nodal supports
for Window 1.7 according to Figure 2.19 to 2.22. The [Local Coordinate System] button below the
model graphic can help you with the orientation: Use it to display the set of members in a partial
view where the axes are clearly visible.

ﬁgure 2.19: Auxiliary coordinate system for nodal supports - straight set of members
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If all members of a set of members rest on a straight line, as shown in Figure 2.19, the local
coordinate system of the first member in the set of members corresponds to the equivalent
coordinate system of the entire set of members.

ﬁgure 2.20: Auxiliary coordinate system for nodal supports - set of members in vertical plane

If the members of a set of members do not rest on a straight line, they still have to be located
in the same plane. In Figure 2.20, the members rest in a vertical plane. In this case, the X'-axis is
horizontal and oriented in the direction of the plane. The Y'-axis is horizontal as well and defined
perpendicular to the X’-axis. The Z"-axis is oriented perpendicular downwards.

ﬁgure 2.21: Auxiliary coordinate system for nodal supports - set of members in horizontal plane

If the members of a buckled set of members rest in a horizontal plane, the X"-axis is defined parallel
to the X-axis of the global coordinate system. Thus, the Y'-axis is oriented in the opposite direction
to the global Z-axis, and the Z'-axis is directed parallel to the global Y-axis.

ﬁgure 2.22: Auxiliary coordinate system for nodal supports - set of members in inclined plane

Figure 2.22 shows the general case of a buckled set of members: The members do not rest on
a straight line, but in an inclined plane. The definition of the X'-axis results from the intersection
line between the inclined and the horizontal plane. Thus, the Y'-axis is perpendicular to the X'-axis
and in vertical position to the inclined plane. The Z'-axis is defined perpendicular to the X'-axis
and Y'-axis.

[ [ ©DLUBAL SOFTWARE 2021

EEE
23



2 Input Data

Dlubal

The buttons below the graphic have the following functions:

Button Function

Shows model or system sketch

Shows members as 3D rendering or wire-frame model

Shows current set of members or entire model

Displays irrelevant members of model as transparent or opaque

Shows set of members with local coordinate system or entire model

Shows view in direction of X-axis

Shows view in opposite direction of Y-axis

Shows view in direction of Z-axis

Q||| =) % M| 0| @)

Sets isometric view

ﬁ\ble 2.3: Buttons for cross-section graphic

With the [Edit warp stiffener] button it is possible to determine the constant of a warp spring by
the program.

Edit Warp Spring *

Type of Warp Stiffening

(O End plate
(O Channel section

O Angle Beam

(®) Connecting column

(O Cantilevered partion - :[
£

Material

[ steel 5 355 (@] ‘ F

Column and Beam |.~— Column

Cross-section for column:
|HHW 125x125 | GBJT 112632 4@@

Cross-section for beam:

|H HW 125%125 | GB/T 11263-2 v|
Beam height hm: [rmm] IE

Resulting warp
T Ca: 542.9 | [Nm?]

[ o ]| cancel |
ﬁgure 2.23: Dialog box Edit Warp Spring

The following warp stiffening types are available in the Edit Warp Spring dialog box:
e End plate
e Channel section
e Angle
e Connecting column
e Cantilevered portion
Materials and cross-sections can be selected by using the lists and [Library] buttons. With the
button you can select them also graphically in the RFEM/RSTAB model.

Based on the parameters, RF-/STEEL HK determines the Resulting warp spring C, which can then
be imported with [OK] in Window 1.7.
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2.8 Member Hinges - Sets of Members

This window is displayed if at least one set of members is selected for design in Window 1.7 General
Data. Here, you can define hinges for members within the set of members that, for structural
reasons, don't transfer the degrees of freedom locked in Window 1.7 as internal forces. Make sure
that no double hinges are generated in coaction with Window 1.7.

The table manages the hinge parameters of the set of members selected in the navigator on the
left.

1.8 Member Hinges - Set of Members No. 5 - Continuous beam

B C D [ E F G "

Hinge | Member Member Shear Release Moment Release Wam Release

Mo No. Side Vy Mt Mz [k Nm./rad] M Comment

1 24 End a a a

160 .. Start d O 15.00 O

3

4

5

[

7

]

9

10

Settings - Member No. 160

[ Set of Members Continuous beam
Cross-Section 3 \V 1252125 | GB/T 11263-2010

Member with Hinge at the End No 160

Member Side Side Start

Shear Release in y-Direction Wy O

Torsional Release Mr O

Moment Release about z-Axis Mz 15.00 | kNm/rad

Waming Release Mg O

Comment

mt T"F:» =Y
! z ~
b
[Jsetinput for release No.:
Al

ﬁgure 2.24: Window 1.8 Member Hinges - Set of Members

In column B, you specify the Member Side where the hinge is located, or if there are hinges on both
member sides.

In columns C to F, you can define the releases or spring constants in order to adjust the set of
members model to the support conditions of Window 1.7.
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2.9 Serviceability Parameters

This window controls various settings for the serviceability limit state design. It is displayed if cor-
responding data has been set in the Serviceability Limit State tab of Window 1.1 (see Chapter 2.1.2,

page 10).
1.9 Serviceability Data
B E D E F G H
Set of Members Reference Length Direc- Precamber
o Reference to Ne Manually L [m] tion Wz [mm] Beam Type Comment
Set of Members = 5 O 9.800 z 0.0 Beam
2 | Set of Members [ O 9.800 z 0.0 Beam
3 Member 50 O 3.000 y.Z 0.0 Cantilever End Free
4 Member 123 O 3.800 v.2 00 Beam
5 Member 124 O 3.800 y.2 0.0 Beam
[ Member 161 O 3.800 y.z 0.0 Beam
=
8

ﬁgure 2.25: Window 1.9 Serviceability Data

y In column A, you decide whether the deformation refers to single members or sets of members.
erence to

Termbar -1 Foraset of members, it is necessary that a uniform member orientation and rotation of all included
members is given. Only in this way can the deformation components be determined correctly.

Set of Members
In column B, you enter the numbers of the members or sets of members that you want to design.
You can also use the [-d button to select them graphically in the RFEM/RSTAB work window. Then,
the Reference Length appears automatically in column D. The column presets the lengths of the
members and sets of members. You can adjust the values Manually after ticking the check box in
column C.
T In column E, you define the governing Direction for the deformation analysis. You can select the
,,T':n -1 directions of the local member axes y and z (or u and v for unsymmetrical cross-sections).
Z In column F, a Precamber can be taken into account. The precamber’s general direction is defined
in the Serviceability tab of the Details dialog box (see Figure 3.3, page 29). If the precamber is
Details... related to the “major” principal axis y or u, the column title w, , changes to w, , or w .
S For a correct application of limit deformations, the Beam Type is of vital importance. In column G,
E— -] Yyou can specify whether a beam or a cantilever is to be designed and which end is free of support.

Camilever Stat Free | The setting in the Serviceability tab of the Details dialog box indicates whether the deformations

ConieverEnd e | are related to the undeformed system or to shifted members ends/set of members ends (see
Details... Figure 3.3, page 29).
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3 Calculation

3.1 Detailed Settings

The designs are based on the internal forces determined in RFEM or RSTAB.

Details. .. Before you start the calculation, it is recommended to check the design details. You can access
the corresponding dialog box in all windows of the add-on module by using the [Details] button.

The Details dialog box has the following tabs:

e Ultimate limit state
e Stability

e Serviceability

e General

3.1.1 Ultimate Limit State

Details - HK *

Ultimate Limit 5tate  Stabiity Serviceabiity General
Options

[ Elastic design (also for Class 1and
Class 2 cross-sections)

"}) ﬁ B f_E % OK Cancel

ﬁgure 3.1: Dialog box Details, tab Ultimate Limit State

Options

Cross-sections assigned to class 1 or 2 are designed plastically by RF-/STEEL HK. If this is not desired,
you can activate the Elastic design also for those cross-section classes.
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3.1.2 Stability

Details - HK

Stability Analysis
Perform stability analysis

Determination of Elastic Critical Moment for LTB *

Load application of positive transverse loads:

(®) On cross-section edge directed to shear center
(e.g. top flange, destabilizing effect)

(O In shear center {normal effect)

(O On cross-section edge directed from shear center

Ultimate Limit State  Stability  Serviceability General

Structure Type
DSway ¥ -y (my 20.85)
DSway z-z(mzz0.85)

Limit Values for Special Cases

Do not consider small moments and allow stability design
according to Appendix 8.4 (axial compression without
bending) if:

Bending My I Moy = 0.010 |5
Mz/Mez = 0.010 |5

(e.g. bottom flange, normal effect)

Do not consider small compression forces and allow
stability design according to 8.3.5 (bending without
compression) if:

Compression FelPe = 0.010 |5

Allow further design if shear stresses due to torsion do
not exceed limit:

* (set of members only)

Torsion Tipy =

D /@ ] 0]

=]
s

Cancel

ﬁgure 3.2: Dialog box Details, tab Stability

Stability Analysis

The Perform stability analysis check box controls whether to run a stability analysis in addition to
the cross-section designs. If you clear the check box, Windows 1.4 through 1.8 are not displayed.

Determination of Elastic Critical Moment for LTB

For sets of members, RF-/STEEL HK determines the elastic critical moment by an eigenvalue analysis.
For the calculation, the program uses a finite member model to determine M, taking into account
the following items:

e Dimensions of gross cross-section

Load type and position of load application point

Effective distribution of moments

Lateral restraints (by support conditions)

Effective boundary conditions

If transverse loads are available, it is important to define the location where these forces are acting
on the cross-section: Depending on the load application, transverse loads can be stabilizing or
destabilizing, and thus have a major impact on the elastic critical moment.

The signs of the eccentricities are related to the cross-section’s shear center M. The following
DLuBAL article provides more information about the sign convention for transverse loads:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/000880
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Structure Type

If sway of structural components is relevant, the equivalent uniform moment factor for flexural
buckling about x- and y-axis can be applied in a customary manner.

Limit Values for Special Cases

To design unsymmetrical cross-sections with the intended axial compression according to [1] 8.7,
you can neglect small moments about the major and the minor axis by the settings defined in this
dialog section.

Analogously, it is possible for the pure check of bending according to [1] 8.3 to neglect small
compression forces by defining a limit ratio of F_ / P..

The intended Torsion is not clearly specified in [1]. If there is a torsional stress not exceeding
the shear stress ratio of 5% preset by default, it is neglected for the stability design; only results for
flexural and lateral-torsional buckling are displayed.

I]% If one of the limits in this dialog section is exceeded, a note appears in the results window and the
program won't perform any stability analysis. However, the cross-section designs are performed
independently. These limit settings are not part of the Code [1]. Modifying the limits is the user’s
responsibility.

3.1.3 Serviceability

Details - HK *

Ultimate Limit State  Stability Serviceability = General

Serviceabilty (Deflections)
Cantilevers

Maximum deflection: Li| 303 Lo 1m0 f2

Deformation relative to:
(®) Shifted members ends / set of members ends

(O Undeformed system

‘:D ﬁ D f% CE Cancel
ﬁgure 3.3: Dialog box Details, tab Serviceability
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Serviceability (Deflections)

You can check and adjust, if necessary, the maximum deflection relevant to beams and cantilevers.
The deflection limits recommended by [1] Table 5.1 are preset.

The Deformation relative to options control whether the maximum deflections are related to the
shifted ends of members or sets of members (connection line between start and end nodes of the
deformed system) or to the undeformed initial system. Generally, the deflections are designed
relative to the displacements in the entire structural system.

The following DLUBAL article presents an example describing the relation of deformations.
https://www.dlubal.com/en/support-and-learning/support/knowledge-base/001081

3.1.4 General

Details - HK *
Ultimate Limit State  Stabiity Serviceabiity General
Calculation of Result Combinations with OR Type Display Result Windows
(® Analyze each load combination in result combination separately 2.1Design by Load Case
(predse solution, may be slower) 2.2 Design by Cross-Section
(O Use internal forces from result combination )
(conservative solution, may be faster) 2.3 Design by Set of Members
2.4 Design by Member
Cross-Section Optimization 2.5 Design by x-Location
Max allowable design ratio: 3.1 Governing Internal Forces by Member
T e e e 3.2 Governing Internal Forces by Set of Members
=T i [[]3.3 Member Slendernesses
- Tension only: IE 3 4,1 Parts List by Member
- Compression [ flexure: 200 5 4.2 Parts List by Set of Members
(® Only for members / sets to be designed
(O of all members | sets of members
D | 5| |» f% CE OK Cancel

ﬁgure 3.4: Dialog box Details, tab General

Calculation of Result Combinations with OR Type

If combinations are created automatically, usually many load combinations (CO) are produced.
Generally, these combinations are summarized in a result combination (RC) as alternatively acting
in an ‘OR’ connection which provides the envelope: CO1/p or CO2/p or CO3/p or CO4/p etc. For
the design of these result combinations, you have two possibilities in RF-/STEEL HK.

The load components of the contained combinations can be analyzed separately. Thus, the elastic
critical moments for lateral-torsional buckling are determined separately for each constellation,
and the designs are performed accordingly. This approach provides exact results. However, it is
very time-consuming and requires a high computational effort.
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Alternatively, it is possible to Analyze result combinations generally. This calculation runs consider-
ably faster because RF-/STEEL HK uses only the extreme values with the corresponding internal
forces for the design. However, the result may be incorrect if the RC includes a combination where
several internal forces (such as N and My) are together just below the extreme values.

Cross-Section Optimization

By default, the optimization is targeted on the maximum allowable design ratio of 100%. If neces-
sary, you can set a different design ratio in this text box.

Check of Member Slendernesses

In the two text boxes, you can specify the limit values KL / r in order to define the member slender-
nesses. Separate specifications are possible for members with tension forces only and for members
with compression and flexure. The slenderness ratios recommended by [1] 6.6.4 are preset.

In Window 3.3, the limit values are compared to the real member slendernesses. This window is
available after the calculation (see Chapter 4.8, page 40) if the corresponding check box in the
Display Result Windows section to the right is selected.

Display Result Windows

In this dialog section, you can select which result windows including parts list are displayed. The
windows are described in Chapter 4.

Window 3.3 Member Slendernesses is deactivated by default.
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Al [v
Al

LC  Load Cases

€0 Load Combinations
Piping Combinations

RC  Result Combinations

I Add-on Modules

3 Calculation 3

3.2 Starting the Calculation

In all input windows of the RF-/STEEL HK add-on module, you can start the calculation by clicking
the [Calculation] button.

RF-/STEEL HK searches for the results of the load cases, load combinations and result combinations
to be designed. If they cannot be found, the program starts the RFEM or RSTAB calculation to
determine the design-relevant internal forces.

You can also start the calculation in the RFEM or RSTAB user interface: The To Calculate dialog box
(menu Calculate — To Calculate) lists the design cases of the add-on modules like load cases or
load combinations.

To Calculate X
Load Cases / Combinations / Module Cases  Result Tables

Mot Calculated Selected for Calculation

Na. Description = Ma. Description 2
LC1 Dead Load CA1 STEEL HK - Design acc. Code of Practice HK
| c Jiew] Grating=MEP
| Gg Jie] Conveyor
LC4 Baggage
| Usr Jled Dead+Grating+MEP ECLF - X
IE LC6 Conveyor ECLF - X
| Usr e Baggage ECLF - X
LC8 | Dead+Grating+MEP ECLF - Y >
LCS Conveyor ECLF-Y S
=E LC10 | Baggage ECLF- Y
B LC11 | Imperfection -X
B LC12 | Imperfection -Y <

cot Total Load with SF 9

COZ | Load without LCT+LC2
CO3 | Calculation ECLF - X
CO4 | Caleulation ECLF - Y
Cos Deflection Analysis

CA2 | STEEL HK - Design 5355

ﬂ”hl

Al ~

Cancel

| |05 |08
ﬂgure 3.5: Dialog box To Calculate

If the RF-/STEEL HK design cases are missing in the Not Calculated section, select All or Add-on
Modules in the drop-down list below the list.

To transfer the selected RF-/STEEL HK cases to the list on the right, use the | # | button. Then, click
[OK] to start the calculation.

You can also calculate a design case directly by using the list in the toolbar: Set the RF-/STEEL HK
case and click the [Show Results] button.

Options
Bl | “3 STEELHKCA1-Designacc ~ & > @ 1" | @ | oo pl} e | 4
READS KRR R Y- | 9 R=—t

ﬁgure 3.6: Direct calculation of a STEEL HK design case in RSTAB

Add-on Modules  Window  Help

R R a R

Wz Mr My Mz Py Pz

Subsequently, you can observe the calculation process in the solver dialog box.
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4 Results

Window 2.7 Design by Load Case appears immediately after the calculation.

STEEL HK - [Platform-11]
File Edit Settings Help

CA1 - Design acc. Code of Prac

2.1 Design by Load Case

Input Data

- General Data
Materials

- Cross-Sections

Intermediate Lateral Restraints|

Effective Lengths - Members

- Effective Lengths - Sets of Mer|

[ Nodal Supparts

Set of members No. 5 - Cor|

- 5et of members Mo. 6 - Cor|

[ Member Hinges

- Set of members No. 5 - Cor|

- 5et of members Mo. 6 - Cor|

Serviceabiity Data

Results

¢ |

D LE]

[ G|

Load- Member | Location

ing Description No x[m]

Design
Ratio |

Design According to Formula DS

Utimate Limit State Design
Total Load with SF 1 255 | 0000]

0.94 [ = 1] 372) Stabilty analysis - Buckling about y or z-axis and bending about y and z-axis ace.to 8.5.2 | ULS

Serviceabilty Limit State Design

CO5 | Deflection Analysis 161 1.900

096|=1

401) Serviceability - Deflection in z-direction for beam

e[ 036[21@

>1,0

MBI

Design by Cross-Section Details - Member 255 - x: 0.000 m- CO1 3-HHW 126x125 | GBIT 11263-2010
- Design by Set of Members Waterial Properties - Steel Q345 | GB 50017-2017 A
Design by Member [H Cross-Section Properties - H HW 1254725 | GB/T 11263-2010
Design by x-Location Design Intemal Forces
- Governing Internal Forces by | | Cross-Section Classi ~Class 1
Governing Internal Forces by 5| |2 Design Ratio
~Parts List by Member Avial C Fe 0.00 [kN
- Parts List by Set of Members Design Strength Py 305.00 | MPa
Gross Area Ag 3000 |cm?
Modulus of Elasticity E 206000.00 | MPa -
Nominal Effective Length KLz 3000 |m ] —————
Radius of Gyration rz 313 | mm - s
Slendemess iz 95.995 874
Limiting Slendemess o 16.329 a4
Buckling curve BCz c Table 8.7
Robertson Constant a2 5.500 App 84
Penry Factor nz 0432 App 84
Factor €z 31115 | MPa App 84
Euler Buckling Stress e 22063 | MPa App 84
[of Strength Pz 13933 | MPa App 84
C Resistance P 41759 [kN 875and 87 {mm]
C ive Design Ratio Nz 0.00 892
Maximum Momert MLT ymax 11.34 i v| (@ ag
< >
@ (& [E Calculation Details... Nat. Annex... Graphics Cancel

ﬂgure 4.1: Result window with designs and intermediate values

The designs are shown in the result windows 2.1 through 2.5, sorted by different criteria.

Windows 3.1 and 3.2 list the governing internal forces; Window 3.3 gives information on member
slendernesses.

Windows 4.1 and 4.2 show the parts lists by members and sets of members.

Every window can be selected by clicking the corresponding entry in the navigator. To set the
previous or next window, use the buttons shown on the left. You can also use the function keys

[F2] and [F3] to go through the windows.
0K Click [OK] to save the results. Then, you exit RF-/STEEL HK and return to the main program.

Chapter 4 describes the result windows one by one. Evaluating and checking results is described
in Chapter 5, page 43.
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4.1 Design by Load Case

o (@, The upper part of the window shows a summary of the governing designs, sorted by load case,
load combination, and result combination. In addition, the table is subdivided into ultimate and
serviceability limit state design results.

The lower part includes detailed information on the cross-section properties, analyzed internal
forces, and design parameters for the load case selected above.

2.1 Design by Load Case

A B c D [ E G
Load- Member | Location Design
ing Description Ma. % [m] Ratio | Design According to Formula Ds
Ultimate Limit State Design
Dead Load 52 1.280 0.02 | =1 §117) Cross-section check - Bending about y-axis for low shear acc.to 8.2.2.1- Class Tor 2 LS
LC2 | Grating+MEP 255 0.000 0.07 | = 1| 372) Stability analysis - Buckling about y or z-axis and bending about y and z-axis acc. to 892 | ULS
LC5 | Dead+Grating+MEP ECLF-X | 255 0.000 0.09 | = 1| 372) Stability analysis - Buckling about y or z-axis and bending about y and z-axis acc.to 8.9.2 | LS
CO1 | Total Load with SF 255 0.000 0.94 | =1 | 372) Stability analysis - Buckling about y or z-axis and bending about y and z-axis acc. to 8.9.2 | ULS
CO2 | Load without LC1+LC2 255 0.000 0.54 | =1 | 372) Stability analysis - Buckling about y or z-axis and bending about y and z-axis acc. to 8.9.2 | ULS
Serviceabilty Limit State Design
CO5 | Deflection Analysis | 161 | 1.900 | 0.96 | <1 | 401) Serviceability - Deflection in z-direction for beam |
| | | 1 |
Max:[ 0.96[z1@ >1,0 M AIEHIEYRSE S
Details - Member 52 - x: 1280 m- LC1 2-HHW 126x125 | GB/T 11283-2010
Material Properties - Steel Q345 | GB 50017-2017 "
[ Cross-Section Properties - H HW 125125 | GB/T 11263-2010
Design Intemal Forces
(] Cross-Section Classification - Class 1
Flange
- Width b 62.5 | mm Table 7.1
- Thickness T 5.0 | mm Table 7.1
- Constant £f 0.950 Table 7.1
- Maximum Ratio for Class 1 A 8.546 Table 7.1 -
- Maximum Ratio for Class 2 2 9.495 Table 7.1 o
- Maximum Ratio for Class 3 113 14.243 Table 7.1 .
- Ratio b/T 6.944 =i
- Clzss of Flange 1 Table 7.1
Web
- Stress at Web Start TwA 4.70 | MPa
- Stress at Web End owB -4.75 | MPa
- Depth d 31.0 | mm Table 7.1
- Thickness t 6.5 | mm Table 7.1
- Gross Area Ag 30.00 | em?
- Design Strength of the Web Pyw 305.00 | MPa {mml
- Axial Compression Force Feo 0.08 | kN
“Constant 2w 0350 Tabe 71 v € E| @

ﬁgure 4.2: Window 2.1 Design by Load Case

Description

This column shows the descriptions of the load cases, load and result combinations for which the
designs have been performed.

Member No.

This column shows the number of the member with the maximum design ratio for the designed
action.

Location x

This column shows the respective x-location of the member where the maximum design ratio
occurs. The following member locations x are used for the table output:

e Start and end node

e Division points according to possibly defined member division (see RFEM table 1.16 or RSTAB
table 1.6)

e Member division according to specification for member results (Calculation Parameters dialog
box of RFEM/RSTAB, Global Calculation Parameters tab)

e Extreme values of internal forces
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4 Results 4

Design Ratio
Columns D and E show the design conditions according to [1].

The length of the colored bar represents graphically the respective design ratio.

Design According to Formula

This column displays the Code’s equations from which the designs have been performed.

DS

Column G provides information on the design relevant situations (DS): ULS for the ultimate limit
state or SLS for the serviceability limit state design.

4.2 Design by Cross-Section

2.2 Design by Cross-5Section

A B c D [E "
Section | Member | Location Load- Design
No No. % [m] ing Ratio | Design According to Formula
1 HHW 125¢125 | GB/T 11263-2010 - Upright
i 313 0000 CO1 0.09 | =1 102) Cross-section check - Compression acc.to 8.7.5
32 0.000| CO1 0.00 | =1 110) Cross-section check - Torsion
303 0.000| CO1 0.02 | =1 | 121) Cross-section check - Shear capacity - Load parallel to the web acc.to 8.2.1
307 0.000| CO1 0.00 | =1 | 123) Cross-section check - Shear capacity - Load parallel to the flange acc. to 8.2.1
303 0.000( CO1 0.00 | £1| 126) Cross-section check - Shear buckling acc.to 8.4.6 and App 8.3
an 0425 CO1 0.04 | =1 | 181) Cross-section check - Bending about y axis, shear and axial force acc. to 8.8 or 8.9.1-Class 1or 2
314 0425| CO1 0.06 | =1 | 201) Cross-section check - Bending about z-axis. shear and axial force acc.to 48.2.20r 48.32-Class 1or 2
a7 2573| CO1 0.31 | =1 | 221) Cross-section check - Biaxial bending about y and z-axis, shear and axial force acc. to 8.8 or 8.5.7-Class 1or
307 0000 CO1 0.34 | =1 | 341) Stabilty analysis - Buckling and bending about y and z-axis acc. to 89.2 "]
Max: 0961 @ E]Fwe [V &[]

Details - Member 313 - x: 0.000 m- CO1

Material Properties - Steel Q345 | GB 50017-2017

@ Cross-Section Properties - H HW 125125 | GB/T 11263-2010
[E] Design Intemal Forces

1-HHW 125x125 | GBT 11263-2010

Auial Force F -83.78 | kN
Design Shear Force Wy 0.35 | kN
Design Shear Force Vz 0.72 | kN
Torsional Moment My 0.00 | kNm
Bending Moment My 0.00 | kNm
Bending Moment M 0.00 | kNm -
Cross-Section Cl 1-Class 3 Il »
=] Design Ratio _ ¥
Axial Compression Feo 83.78 | kN
Gross Area Ag 30.00 | cm2
Design Strength Py 305.00 | MPa
Compression Resistance Po 915.00 | kN 875
Design Ratio bl 0.09 =1 87
[mm]
) &

ﬂgure 4.3: Window 2.2 Design by Cross-Section

In this results window, the maximum design ratios of all members and actions selected for design
are listed by cross-section. The results are sorted by cross-section design and stability analysis as
well as serviceability limit state design.

If there is a tapered member, the cross-sections of the member start and end are listed separately.
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4.3 Design by Set of Members

2.3 Design by Set of Members
A B C D [E "
Set | Member | Location Load- Design
No No. % [m] ing Ratio | Design According to Formula
Continuous beam (Member MNo. 255,24,159,16,160,40)
16 1900| CO1 0.00 | =1/ 101) Cross-section check - Tension acc. to 8.6
159 1140 CO1 0.05 | =1 111) Cross-section check - Bending about y-axis for low shear acc.to 8.2.2.1- Class 1or 2
159 0.000| CO1 0.11| =1 | 121) Cross-section check - Shear capacity - Load parallel to the web acc.to 8.2.1
255 0.190| CO1 0.01 | =1 | 123) Cross-section check - Shear capacity - Load parallel to the flange acc. to 8.2.1
255 0.000( CO1 0.00 | £1| 126) Cross-section check - Shear buckling acc.to 8.4.6 and App 8.3
- 24 1100 C 0.32 | =1 ¢ 161) Cross-section check - Biaxial bending about y and z-axis acc. to 8.9.1-Class 1or 2
16 1500| cCO1 0.22 | =1 | 221) Cross-section check - Biaxial bending about y and z-axis. shear and axial force acc. to 8.8 or 8.9.1-Class Tor
255 0.000| CO1 0.94 | =1 372) Stability analysis - Buckling about y or z-axis and bending about y and z-axis acc. to 8.9.2
255 0.000| CO5 0.00 | = 1| 400) Ser Lility - Negligible defl 1 v
| 056/21@ kAEA BE]Fw |

Details - Member 24 - x: 1.100 m- CO1

3-HHW 125x125 | GBIT 11263-2010

Material Properties - Steel Q345 | GB 50017-2017

& Cross-Section Properties -

HHW 125¢125 | GB/T 11263-2010

Design Intemal Forces

Cross-Section Cl. ion - Class 1
1 Design Ratio
Bending Moment My 8.12 | kNm
Bending Moment Mz 315 | kNm
Plastic Section Modulus Sy 151.95 | cm?
Plastic Section Modulus Sz 71.72 | em? -
Design Strength Py 305.00 | MPa @
Shear Design Ratio vz 010 06 -
Shear Design Ratio Nvy 0.00 =06
Moment Capacity Mey 46.34 | lkNm 8221
Moment Capacity Mez 21.87 | kNm 8221
Bending Design Ratio T my 08
Bending Design Ratio Nmz 0.14
Design Ratio 1 0.32 <1 851
[mm]

ﬁgure 4.4: Window 2.3 Design by Set of Members

This results window is displayed if at least one set of members has been selected for design. The
window lists the maximum design ratios sorted by set of members.

The Member No. column shows the number of the member within the set of members that bears
the maximum ratio for the individual design criteria.

The output by set of members allows you to clearly present the design of an entire structural group

(a frame, for example).
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4.4 Design by Member

2.4 Design by Member
A B C [D
Member | Location Load- Design
No. x[m] ing Ratio | Design According to Formula
3 | Crosssection No. 2-H HW 125125 | GB/T 11263-2010
1260 CO1 0.00 [ £1 | 110) Cross-section check - Torsion
0.000 CO1 0.00 | =1 | 126) Cross-section check - Shear buckling acc.to 8.4.6 and App 8.3
1260 CO1 0.34 | =1 | 161) Cross-section check - Biaxial bending about y and z-axis acc.to 8.9.1-Class 1or 2
- o000 COl 0.39 | =1 ; 357) Stabilty analysis - Buckling about z-axis and bending about y and z-axis with lateral torsional buckling acc. to 8.9.2
4 | Crosssection No. 4 - H HW 200204 | GB/T 11263-2010
0000, CO1 0.00 | = 1| 121) Cross-section check - Shear capacity - Load parallel to the web acc. 10 8.2.1
0000, CO1 0.00 | =1 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
1260 CO1 0.05 | =1 | 167) Cross-section check - Biaxial bending about y and z-axis acc. to 8.9.1-Class 1or 2 W
Ma: 0%[<1@ (*T]%] BEbw Vv &E[Y]e
Details - Member 2 - x: 0.000 m- CO1 2-HHW 1286x125 | GBIT 11263-2010
Factor 2z 2706.70 | MPa Ppp 8.4 -
Euler Buckling Stress PEz 5003.02 | MPa Ppp 84
Compressive Strength poz 298.32 | MPa App 84
Compression Resistance Pez 85455 | kN 875and 87
Compressive Design Ratio Tnz 0.00 8592
Maximum Moment MLT ymax 13.83 | kNm
Effective Length Le 1.260 |m 834
Slendemess i 40.318 8353
Limiting Slendemess Lo 32658 App 81 -
Equivalent Slendemess LT 30.938 < ALD @ —e—mme—-={
Maximum Moment My, max 13.83 | kNm i g
Hastic Section Modulus Zy 134.00 | em?
Moment Capacity My 40.87 | kNm 8221
Moment Factor mLT 0.555% Tab 8.4b 5
LTB Design Ratio NmiT 034 892 X
Maximum Moment Mz max 1.02 | kNm =
Elastic Section Modulus Zz 4690 | em?
Moment Capacity M ez 14.30 | kNm 8221
Structure Type Type Non-sway 852
Equivalent Uniform Moment Factor mz 0.714 [mm]
Bending Design Ratio Mmz 0.05 892
Design Ratio 1 0.39 =1 892 w

ﬂgure 4.5: Window 2.4 Design by Member

This results window shows the maximum design ratios for the individual designs sorted by member
number. The columns are described in detail in Chapter 4.1 on page 34.

4.5 Design by x-Location

2.5 Design by x-Location

A B C [D
Member | Location Load- Design
No. x[m] ing Ratio | Design According to Formula
2 | Crosssection No. 2-H HW 125125 | GB/T 11263-2010
0.000 CO1 0.00 | = 1| 126) Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
i 0000 CO1 0.34 | =1 167) Cross-section check - Biaxial bending about y and z-axis acc. to 8.9.1-Class 1or 2
0000 COl 0.39 | = 1| 351) Stabilty analysis - Buckling about z-axis and bending about y and z-axis with lateral torsional buckling acc. to 8.9.2
0252| CO1 0.00 | =1 | 110) Cross-section check - Torsion
0252 CO1 0.00 | = 1| 126) Cross-section check - Shear buckling acc.to 8.4.6 and App 8.3
0252, CO1 0.34 | =1 | 161) Cross-section check - Biaxial bending about y and z-axis acc. to 8.5.1 - Class 1or 2
0.252| CO1 0.39 | =1 | 351) Stabilty analysis - Buckling about z-axis and bending about y and z-axis with lateral torsional buckling acc. to 8.9.2
0420, C 0.33 | =1 161) Cross-section check - Biaxial bending about y and z-axis acc.to 8.9.1-Class 1or 2
0420 CO1 0.39 | =1 | 357) Stabilty analysis - Buckling about z-axis and bending about y and z-axis with lateral torsional buckling acc. to 8.9.2 W
e[ 036]21 @ FIES [ E|Fw &b
Details - Member 2 - x: 0.000 m- CO1 2-HHW 1286x125 | GBIT 11263-2010
Material Properties - Steel Q345 1 GB 50017-2017
[H Cross-Section Properties - H HW 125125 | GB/T 11263-2010
Design Intemal Forces
Cross-Section Classification - Class 1
[ Design Ratio
Bending Moment My 13.70 | kNm
Bending Moment Mz 1.02 | kMNm
Plastic Section Modulus Sy 151.95 | cm?
Plastic Section Modulus 5z 7172 [cm? -
Design Strength Py 305.00 | MPa e
Shear Design Ratio Tve 0.00 06 i
Shear Design Ratio Ty 0.00 =06
Moment Capacity Mey 46.34 | kNm 8221
Moment Capacity Mez 21.87 | kNm 8221
Bending Design Ratio Tmy 0.30 ‘I-
Bending Design Ratio Nmz 0.05 g
Design Ratio M 0.34 £1 891
[mm]

ﬂgure 4.6: Window 2.5 Design by x-Location
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This results window lists the maxima for each member at all locations x, resulting from the division
points defined in RFEM or RSTAB:

e Start and end node

e Division points according to possibly defined member division (see RFEM table 1.16 or RSTAB
table 1.6)

Member division according to specification for member results (Calculation Parameters dialog
box of RFEM/RSTAB, Global Calculation Parameters tab)

Extreme values of internal forces

4.6 Governing Internal Forces by Member

3.1 Governing Internal Forces by Member

B L | 0] [ E F I G | H | "
Member | Location Load- Forces [kN] Moments [k Nm]
HNo x[m] ing F | Fuy | Fuvz M ‘ My | Mz Design According to Formula
1 Cross-section No. 4 - H HW 200x204 | GB/T 112632010
0.000: CO1 0.03 .65 0.50 0.00 435 -1.39 | 121) Cross-section check - Shear capaciy - Load parallel to the
0000 CO1 0.03 065 0.950 0.00 4139 -1.39 | 126) Cross-section check - Shear buckling acc. to B.4.6and A
0.000| CO1 0.03 .65 0.50 0.00 439 -1.39 | 161) Cross-section check - Biaxial bending about y and z-axis a
0.000| CO1 0.03 .65 0.90 0.00 439 -1.39 | 351) Stabilty analysis - Buckling about z-axis and bending abou

2 | Crosssection No. 2- H HW 125«125 | GB/T 11263-2010

1260 CO1 -2.64 .58 0.12 0m 13.82 -0.28 | 110) Cross-section check - Torsion

0000 CO1 -2.64 0.58 032 0.0 1370 -1.02 | 126) Cross-section check - Shear buckling acc.to 8.4.6and A
0.000| CO1 -2.64 .58 0.32 0.01 1330 -1.02 | 161) Cross-section check - Biaxial bending about y and z-axis a
0.000| CO1 -2.64 -0.58 0.32 0.01 1370 -1.02 | 351) Stability analysis - Buckling about z-axis and bending abou

3 | Cross-section No. 2-H HW 125¢125 | GB/T 11263-2010

1260 coi -1.00 0.58 0.12 -0.01 1381 -1.02 | 110) Cross-section check - Torsion
0.000| CO1 -1.00 0.58 0.1 001 1369 -0.29 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and A
1260 CO -1.00 0.58 0.12 0m 13.81 -1.02 | 161) Cross-section check - Biaxial bending about y and z-axis a
0000 CO1 -1.00 058 031 om 1369 -0.29 | 351) Stability analysis - Buckling about z-axis and bending abou
4 Cross-section No. 4 - H HW 200204 | GB/T 11263-2010
0.000| CO1 0.27 0.65 0.50 0.00 439 -0.58 | 121) Cross-section check - Shear capacity - Load parallel to the
0.000| CO1 0.27 0.65 0.50 0.00 435 -0.58 | 126) Cross-section check - Shear buckling acc. to 8.4.6and A
1.260 | CO1 0.26 0.65 0.35 0.00 5.18 -1.40 | 161) Cross-section check - Biaxial bending about y and z-axis a
0000 CO1 0.27 0.65 0.50 0.00 439 -0.58 | 351) Stability analysis - Buckling about z-axis and bending abou
13 | Cross=section No. 4 - H HW 200x204 | GB/T 11263-2010
0.760| CO1 202 0.18 £.18 0.00 0.03 1.14 | 118) Cross-section check - Bending about z-axis for low shear :
18200 CO 224 0.03 +12.36 0m -7m 1.20 | 121) Cross-section check - Shear capacity - Load parallel to the
0380 CO1 1.91 029 -3.09 0.00 179 1.05 | 126) Cross-section check - Shear buckling acc. to 8.4.6and A
1500 cCO1 233 0.14 415.46 -0.02 -12.30 1.17 | 161} Cross-section check - Biaxial bending about y and z-axis a
0.000| CO1 1.80 0.40 0.01 0.00 238 0.92 | 351) Stability analysis - Buckling about z-axis and bending abou

14 |Crosssection No. 3- H HW 125¢125| GB/T 11263-2010
0760] co1 | 2.3 0.67] 5.90 0.00 354 0.03 [ 111) Cross-section check - Bending about y-axis for low shear :
1500] col | -2.57| 1.05 | 1573 0.00 | 879 -0.95 | 121) Cross-section check - Shear capacty - Load parallel to the | v

ﬁgure 4.7: Window 3.7 Governing Internal Forces by Member

For each member, this window displays the governing internal forces, that is, the forces and
moments that result in the maximum utilization in the individual designs.

Location x

This column shows the respective x-location of the member where the maximum design ratio
occurs.

Loading

This column shows the numbers of the load case as well as the load or result combination whose
internal forces result in the maximum design ratio.
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Forces / Moments

4

For each member, this column displays the axial and shear forces as well as the torsional and
bending moments producing the maximum ratios in the respective cross-section designs, stability
analyses, and serviceability limit state designs.

Design According to Formula

The final column gives information on the design types and equations used for performing the

designs according to the Code [1].

4.7 Governing Internal Forces by Set of Members

3.2 Governing Internal Forces by Set of Members

B c [ b [ E F [ G [ H |
Set Location Load- Forces [kN] Moments [lkNm]
No x[m] ing F Fuy | Fuz M ‘ My | Mz Design According to Formula
5 Continuous beam (Member Mo. 255,24,159,16,160,40)
19008 CO1 2.56 0.14 -15.73 .01 -878 0,67 | 101) Cross-section check - Tension acc.to 8.6
1.140| CO1 1.73 0.63 723 0.00 251 0.02 | 111) Cross-section check - Bending about y-axis for low shear acc
0.000| CoOl 135 097 17.08 0.00 11.34 -0.89 | 121) Cross-section check - Shear capacity - Load parallel to the we
01%0| co1 0.69 -2.75 9.39 0.00 043 -3.33 | 123) Cross-section check - Shear capacity - Load paralel to the fla
0000 CO1 0.63 -2.81 11.03 14m -2.36 -3.86 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and App £
1100 CO1 1.56 -1.90 -14.87 0.00 -812 3.15 | 161) Cross-section check - Biaxial bending about y and z-axis acc.
1900 cCoO1 256 0.14 -15.73 0.01 -8.78 0,67 | 221) Cross-section check - Biaxial bending about y and z-axis, she:
0.000| CO1 0.63 -2.81 11.03 00 -2.36 -3.86 | 372) Stability analysis - Buckling about y or z-axis and bending abo
0.000| CO5 0.00 0.00 0.00 0.00 0.00 0.00 | 400) Serviceabilty - Negligible deflections
1.900| CO5 0.00 0.00 0.00 0.00 0.00 0.00 | 407) Serviceabilty - Deflection in z-direction for beam
6 | Continuous beam (Member No. 254.23.125.14.135.38)
0760 CO1 -2.53 0.67 -5.50 0.00 354 0.03 | 117) Cross-section check - Bending about y-axis for low shear acc
1500 coi -2.57 1.05 15.73 0.00 879 -0.95 | 121) Cross-section check - Shear capacity - Load parallel to the we
0660 CO1 214 2.05 10.77 0.00 -1.81 1.83 | 123) Cross-section check - Shear capacity - Load paralel to the fla
0000 CO1 -2.57 -1.12 11.03 0.00 -2.37 -1.16 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and App £
0000 CO1 -238 1.81 16.46 0.00 10.80 3.10 | 161) Cross-section check - Biaxial bending about y and z-axis acc.
0.000| CO1 -2.38 1.81 16.46 0.00 10.80 3.10 | 372) Stability analysis - Buckling about y or z-axis and bending abo
0.000| CO5 0.00 0.00 0.00 0.00 0.00 0.00 | 400) Ser bility - Negligible defl 1
1500 CO5 0.00 0.00 0.00 0.00 0.00 0.00 | 401) Serviceabilty - Deflection in z-direction for beam

ﬁgure 4.8: Window 3.2 Governing Internal Forces by Set of Members

For each set of members, this window shows the internal forces that result in the maximum ratios
for the individual designs.
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4.8 Members Slendernesses

3.3 Member Slendernesses
B C | D [ E F [ G [ H ~
Length Major Axis y Minar fuxis 2
Under Stress L [m] ky[H iy [mm] iy H kz[1 iz [mm] izl
Compression / Flexure 1.280 0.500 529 12102 0.500 33 20479
53 Compression / Flexure 1.500 0.500 529 14.182 0.500 313 23.999
57 G ion / Flexure 1.280 0.500 525 12102 0.500 313 20475
58 Compression / Flexure 1.500 0.500 529 14.182 0.500 3.3 23.59%
61 Compression / Flexure 1.500 0.500 834 8.989 0.500 43.8 15.384
[ G ion / Flexure 1.280 0.500 834 7670 0.500 43.8 13128
Comp ion / Flexure 1.500 0.500 834 8.989 0.500 488 15.384
72 G ion / Flexure 3.000 1.000 529 56.728 1.000 313 95.995
76 G ion / Flexure 3.000 1.000 529 56.728 1.000 33 55.595
84 Comp ion / Flexure 3.000 1.000 529 56.728 1.000 N3 95.995
50 G ion / Flexure 3.000 1.000 529 56.728 1.000 313 95.995
122 Compression / Flexure 1.500 0.500 834 11.386 0.500 48.8 15.487
123 Compression / Flexure 3.800 1.000 5239 71.856 1.000 313 121.594
124 G ion / Flexure 3.300 1.000 529 71.856 1.000 313 121.554
126 Compression / Flexure 3.800 1.000 529 71.856 1.000 3.3 121.554
128 Compression / Flexure 1.900 0.500 834 11.386 0.500 43.8 19.487
132 G ion / Flexure 1.100 0.500 834 6.552 0.500 43.8 11.282
133 Comp ion / Flexure 3.000 1.000 529 56.728 1.000 N3 95.995
134 G ion / Flexure 3.000 1.000 529 56.728 1.000 313 95.995
136 C ion / Flexure 1.100 0.500 834 6.592 0.500 48.8 11.282
140 Comp ion / Flexure 1.500 0.500 5239 14.182 0.500 N3 23.999
141 Ci ion / Flexure 1.500 0.500 529 14182 0.500 313 23.999
142 Compression / Flexure 1.500 0.500 834 2.585 0.500 48.8 15.384
151 Compression / Flexure 3.000 1.000 529 56.728 1.000 313 95.995
159 G ion / Flexure 1.280 0.500 834 7670 0.500 43.8 13128
156 Compression / Flexure 1.280 0.500 529 12102 0.500 3.3 20479
157 Compression / Flexure 1.280 0.500 5239 12.102 0.500 313 20.479
158 G ion / Flexure 1.280 0.500 834 7670 0.500 43.8 13128
161 Comp ion / Flexure 3.800 1.000 5239 71.856 1.000 N3 121.594
162 G ion / Flexure 3.000 1.000 529 56.728 1.000 313 95.995 w
Members with compression / flexure:
Max KLy / ry: 7185 | 200 @
MaxKlz/rz | 121504 =200 @
ﬁg ure 4.9: Window 3.3 Member Slendernesses
This result window is displayed if the corresponding check box is ticked in the General tab of the
Details dialog box (see Figure 3.4, page 30).
The table lists the effective slendernesses of the designed members for both directions of the

principal axes. They have been determined as a function of the load type. Below the list, you see a
comparison with the limit values defined in the General tab of the Details dialog box (see Figure 3.4,
page 30).

Members of the “Tension” or “Cable” type are not displayed in this window.

This window is only of an informative nature. It provides no stability analysis of slendernesses.
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4.9 Parts List by Member

Finally, there is a summary of all cross-sections included in the design case.

4.1 Parts List by Member
A B c D E F G H
Part Cross-Section MNumber of Length Total Length | Surface Area Volume Unit Weight Weight Total Weight
o Description Members [m] [m] m2] m3] [ka/m] [kal i
1 |4-H HW 200204 1GB/T 11263-2010 2 126 252 295 002 56.15 70.75 0.142
2| 2-HHW 126x125 | GB/T 11263-2010 2 126 252 1.82 [i] 23.55 2967 0.059
3 [4-HHW 200x204 | GB/T 11263-2010 [ 150 15.20 17.78 o 56.15 10669 0.853
4 |2-HHW 125125 1GB/T 11263-2010 8 150 1200 .68 004 23.55 35.33 0283
5 |4 HHW 200x204 | GB/T 11263-2010 8 110 2.80 10.29 0.06 56.15 61.77 0.494
6 | 4-HHW 200x204 | GB/T 11263-2010 8 150 1200 14.04 003 56.15 8423 0674
7 |4-HHW 200x204 1GB/T 11263-2010 4 128 512 593 004 56.15 7187 0287
8 | 2-HHW 126125 |GB/T 11263.2010 4 128 5.12 370 0.02 23.55 3014 0121
5 | 2-HHW 125125 |GB/T 112632010 8 3.00 2400 17.36 0.07 2355 7065 0.565
10| 2- H HW 125125 | GB/T 11263-2010 4 3.80 15.20 10.99 0.05 2355 8949 0.358
11| 1-H HW 1250125 | GB/T 112632010 12 297 35.70 25.82 o 23.55 7008 0.841
63 13813 119.42 060 iE7T
1B [e
t Figure 4.10: Window 4.7 Parts List by Member
Details... By default, this list contains only the designed members. If you need a parts list for all members of

the model, you can set it in the General tab of the Details dialog box (see Figure 3.4, page 30).

Part No.

The program assigns part numbers to similar members.

Cross-Section Description

This column lists the cross-section numbers and descriptions.

Number of Members

This column shows how many similar members are used for each part.

Length

This column shows the respective length of an individual member.

Total Length

The values in this column are the product from the previous two columns.

Surface Area

o For each part, the program displays the surface areas relative to the total length. The surface area
is determined from the Surface of the cross-section that can be found in windows 1.3 and 2.1
through 2.5 in the info about cross-section (see Figure 2.11, page 15).
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Volume
The volume of a part is determined from the cross-sectional area and the total length.
Unit Weight

The Unit Weight represents the cross-section weight relative to the length of one meter. For tapered
cross-sections, the program averages both cross-section weights.

Weight

The values of this column are determined from the product of the entries in columns C and G.

Total Weight

The final column indicates the total weight of each part.

Sum

At the bottom of the list, you find a summary of the values shown in columns B, D, E, F, and I. The
last row of the Total Weight column shows the required total amount of steel.

4.10 Parts List by Set of Members

4.2 Parts List by Set of Members
B E D E F G H | |
Part Set of Members Mumber Length Total Length | Suface Area Wolume Unit Weight Weight Total Weight
Mo Description of Sets [m] [m] [m2] [m3] [ka/m] [kal ]
Continuous beam 2 9.80 19.60 1418 0.06 2355 23079 0462
Sum 2 19.60 14.18 0.06 0462
A% [«

ﬂgure 4.11: Window 4.2 Parts List by Set of Members

The last result window is displayed if at least one set of members has been selected for design. It
gives an overview of the steel parts of entire structural groups such as horizontal beams.

The columns are described in the previous chapter. If there are different cross-sections within a
set of members, the program averages the surface area, the volume and the cross-section weight.
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5 Results Evaluation

5 Results Evaluation

You can evaluate the design results in different ways. The buttons below the upper table may help
you.

2.4 Design by Member
B = [D = "
Member | Location Load- Design
o x[m] ing Ratio | Design According to Formula
1 Cross-section No. 4 - H HW 200204 | GB/T 11263-2010
0000 CO1 0.00 | = 1| 121) Cross-section check - Shear capacity - Load parallel to the web acc.to 8.2.1
0.000| CO1 0.00 | = 1| 126) Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
0000 CO1 0.04 | =1 | 161) Cross-section check - Biaxial bending about y and z-axis acc. to 8.9.1-Class 1or 2
0000 Ccol 0.06 | =1 | 351) Stability analysis - Buckling about z-axis and bending about y and z-axis with lateral torsional buckling acc.to 8.9.2
2 Cross-section No. 2- H HW 125x125|GB/T 11263-2010 FJ
1260 CO1 0.00 | = 1| 110) Cross-section check - Torsion
0.000| CO1 0.00 | =1 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
ﬁ 0.000i CO1 0.34 | = 1| 161) Cross-section check - Biaxial bending about y and 7-axis acc to 8.9.1 -Clﬁ 1or2 ¥
v 056 <1@ (][] ZE]>w v &E[S]e]

Details - Member 2 - x: 0.000 m- CO1 2 -HHW 125x125 | GB/T 11263-2010
Natenal Properties - Steel Q345 | GB 50017-2017
[ Cross-Section Properties - H HW 125125 | GB/T 11263-2010
Design Intemal Forces
[ Cross-Section Cl 1-Class 1
(] Design Ratio
Bending Moment My 13.70 | kNm
Bending Moment Mz 1.02 | kNm
Plastic Section Modulus Sy 151.95 [ cm?
Plastic Section Modulus Sz 7172 | em? -
Design Strength Py 305.00 | MPa @
Shear Design Ratio vz 0.00 =06 i
Shear Design Ratio Ny 0.00 =06
Moment Capacity Mey 46.34 | kNm 8221
Moment Capacity Mez 21.87 | kNm 8221
Bending Design Ratio T my 030
Bending Design Ratio Nmz 0.05
Design Ratio 7 034 =1 8391
[mm]
(=]
ﬂgure 5.1: Buttons for results evaluation
The buttons have the following functions:
Button Description Function
Ultimate limit state | Displays or hides results of ultimate limit state design
%- Serviceability Displays or hides results of serviceability limit state design
L Creates a new result combination from governing load cases
Result combination L
and load combinations
Color bars Displays or hides colored relation scales in result windows
>1,0 w . o . .
. Describes criterion by which results are filtered in tables:
Filter parameters , . .
Mai}qt ratios greater than 1, maximum value, or user-defined limit
Define

Shows only rows to which filter parameters apply (ratio > 1,

Apply fil
pply filter maximum, defined value)

. Opens Result Diagram on Member window
Result diagrams

i
— Chapter 5.2, page 47
Excel export Exports table to MS Excel
P — Chapter 7.4.2, page 58
Select member Selects a member graphically to display its results in the
table
View mode Jumps to RFEM or RSTAB work window to change the view

Table 5.1: Buttons in the result windows 2.1 through 2.5

r
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You are in the view mode.

Back

Graphics

5 Results Evaluation 5

5.1 Results on RFEM/RSTAB Model

You can evaluate the design results also in the work window of RFEM or RSTAB.

Background graphic and view mode

The RFEM/RSTAB work window in the background is useful when you want to find the position
of a particular member in the model: The member selected in the result window of RF-/STEEL HK
is highlighted in color in the background graphic. Moreover, an arrow indicates the member’s
x-location selected in the active table row.

STEEL HK - [Hall]
File Edit Settings Help

CA1 - Design acc. Code of Prac ~ | 2.4 Design by Member

Input Data B C D E
- General Data Member | Location Load- Design
FEEEES No. x [m] ing Ratio | Design According to Fo
- Cross-Sections
- Intermediate Lateral Restraints | |™456 | Crosssection No. 2- H HW 125¢125| GB/T 11263-2010
el ey emhers i 0640 cCO1 0.18 | = 1| 121) Cross-section check - Shear capacity - Load parallel to the web aci
- Effective Lengths - Sets of Mem 0768 CO1 0.01 | =1 | 123) Cross-section check - Shear capacity - Load parallel to the flange &
& N:odal Supparts 0.000| CO1 0.00 | =1 | 126) Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
et of members No. 5 - Cont 0000 CO1 0.54 | = 1| 161) Cross-section check - Biaxial bending about y and z-axis acc. to 8.
~5et of members No. 6 - Cont 0.000| CO1 0.30 | £1| 351) Stability analysis - Buckling about z-axis and bending about y and z

=3 Member Hinges

-~ Setof members No. 5 -Cont |57 | Cross-section No. 2- H HW 125125 | GB/T 11263-2010
- Set of members No. 6 - Cont 0853 co1 | 0.18 | =1 121) Cross-section check - Shear capacity - Load parallel to the web aci
- Berviceability Data

ﬂgure 5.2: Indication of member and current Location x in RSTAB model

In case you cannot improve the model display by moving the RF-/STEEL HK module window, click
the [Jump to graphic] button to activate the view mode: The program hides the module window
so that you can adjust the view in the RFEM/RSTAB work window. The view mode provides the
functions of theView menu, for example, zooming, moving, or rotating the model view. The
indicating arrow remains visible.

Click [Back] to return to the RF-/STEEL HK add-on module.

RFEM/RSTAB work window

You can check the design ratios also graphically in the model: Click the [Graphics] button to exit
the design module. In the work window of RFEM or RSTAB, the design ratios are now displayed
like the internal forces of a load case.

In the Results navigator, you can select the design ratios separately for the ultimate and the ser-
viceability limit state design as well as the fire protection design. It is also possible to check the
classifications of cross-sections.
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STEEL HK CA1 - Beams | * |

LC1 - Seff-weight
LC2 - Live load

RC1-1.4°LC1/p + LC2
STEEL HK CA1 - Beams
STEEL HK CAZ2 - Columns

5 Results Evaluation 5

021 S
Project Navigator - Results X UPWE T T,
-2 Design - T T
BN e i o]
: [w],La Cross-Section Design
.[w],La Stability Design
I Serviceability Limit State % T Dmi_ |||I II ||III|T|I |

1L b

ﬂData gDisplay _ﬁ\iiews > Results

ﬁgure 5.3: Results navigator for RF-/STEEL HK

To turn on and off the display of design results, click the [Show Results] button that you know from
the display of internal forces in RFEM/RSTAB. Click the [Show Result Values] button to the right to
display the result values.

The RFEM/RSTAB tables are not relevant for the evaluation of the design results.
You can set the design cases in the drop-down list of the RFEM/RSTAB menu bar.

To adjust the graphical representation of results, you can use the Results — Members entry in
the Display navigator. The display of design ratios is Two-Colored by default.

Project Mavigator - Display x

Iz‘g Model -
E||:| Results

; Result Values

; Title Info

; Max/Min Info

; Deformation

----- wo-Colored

With Diagram
Without Diagram
Cross-Sections

Result Diagrams Filled

..... [#][F Hatching

..... I Al Values

..... [ Extreme Values

----- ™ Display Hidden Result Diagram

----- Reverse Results V-y and V-z

ﬂData gDisplay _ﬁ\iiews

ﬁgure 5.4: Display navigator options for Results — Members
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5 Results Evaluation 5

If you select a multicolor representation (options With/Without Diagram or Cross-Sections), the
color panel becomes available, providing common control functions. The functions are described
in Chapter 3.4.6 of the RFEM or RSTAB manual.

oM N
0.0

nnv

-] Result Values
- Title Info
----- - Max/Min Info

With Diagram
Cross-5ections
Result Diagrams Filled
., Hatching

[ Allvalues

v
>

- :
ﬂData gDisplay ,ﬂ'v"ie»\.-'s  Results

016

036

0.2
0.090.07
—
054
Y o0
dom 0w MM
011001 0.02 l .

103

033

Panel

Max

[resign Ratio [-]

1.05
1.00

0.80
0.70

0.50
040

020
010
0.00

: 1.05
Min : 0.00

STEEL HE

ﬁgure 5.5: Design ratios with display option Without Diagram

It is possible to transfer the graphics of design results to the printout report (see Chapter 6.2,

page 51).

To return to the add-on module, click the [RF-/STEEL HK] button in the panel.
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5 Results Evaluation

5.2 Result Diagrams

You can also evaluate the member results graphically in the form of result diagrams.

Select the member (or set of members) in the RF-/STEEL HK result window by clicking in the
member’s table row. Then, open the Result Diagram on Member dialog box by clicking the button
shown on the left. You can find it below the upper result table (see Figure 5.1, page 43).

To access the result diagrams in the RFEM/RSTAB graphic, select on the menu
Results — Result Diagrams for Selected Members

or use the corresponding button in the toolbar of RFEM or RSTAB.

A window opens which shows graphically the distribution of the design values on the member or
set of members.

[ Result Diagram on Member - m} X
|| % | STEELHKCAT-Designai ~ € > | MembersNos 255 rarhil G BBIRRIELE] 0 ] e o> el Al
T 2 x 0000 050 TG00 500 0 m =
= O Design AT ! Py . . 7" [ 100E il O
E |:| Ultimate Limit State Ultimate Limit State - Cross-Section Design [-] Utimate Linit State Design A
¢ L[ Cross-Section Design 5 < Saction Des
: Stability Design m] I:m H ]
£ [ Serviceability Limit State T 5000 023 A
i..[v] Deformations L‘_': ! ! D —) 0.190 0.16
& E @ © © 2 o5 I ¢ ] = 0380 0.5
3 2 h © © 2 = 0760 0.16
1.140 014
: : 1330 012
1520 000
- 1800 01

v
[CMaminonly  []Ends only

Ultimate Limit State - Stability Design [-] Uttimate Limit State Design

x Stabiity Design
[m] H

= o000 094 A
" 190 084
" 0380 084
" 0760 084
" 1140 084
" 1330 094
WAk

3 g 5o 5o ER R S 5o 5o ER 3 1520 o

E 3 E s a 3 3 E s a S |% s 094

v

[IMaxsminorly [ Ends only

e o cronmesion S)E S Serviceabiity Limit State Deformatio
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[m]) 5]
- 0000 000 ~
0190 007
0380 015
0760 027
1.140 035
{ : A 1330 036
1,520 0.36
- 1300 030

v

[Maxminonly [JEndsony |
CEndXYZ 41,30,03m

Results 4 >

| Start X%z 41,14,03m

| Order: 255

ﬁgure 5.6: Dialog box Result Diagram on Member

Again, the Results navigator allows for a targeted selection among classifications and the designs
of the ultimate and the serviceability limit state as well as of fire resistance.

Use the list in the toolbar to switch between the RF-/STEEL HK design cases.

The Result Diagram on Member dialog box is described in Chapter 9.5 of the RFEM or RSTAB manual.
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Define

Graphics

5.3 Filter for Results

The arrangement of the RF-/STEEL HK result windows already provides a selection by vari-
ous criteria. In addition, there are filter options for the tables (see Figure 5.1, page 43) to
limit the numerical output by design ratios. This function is also described in a DLUBAL article:
https://www.dlubal.com/en/support-and-learning/support/knowledge-base/000733

Furthermore, you can use the filter options described in Chapter 9.9 of the RFEM manual, or Chapter
9.7 of the RSTAB manual, to evaluate the results graphically.

The possibilities offered by the Visibility function (see Chapter 9.9.1 in RFEM manual, or Chapter
9.7.1 in RSTAB manual) are also available for RF-/STEEL HK to filter the members for the evaluation.

Filtering designs

The design ratios can easily be used as filter criteria in the work window of RFEM or RSTAB that
you can access with the [Graphics] button. To apply this function, the panel must be displayed. If
it is not active, select on the RFEM/RSTAB menu

View — Control Panel (Color Scale — Factors — Filter)
or use the toolbar button shown on the left.

The panel is described in Chapter 3.4.6 of the RFEM or RSTAB manual. The filter settings for
the results must be defined in the first panel tab (Color scale). As this tab is not available for
the two-colored results display, you have to set the display options With/Without Diagram or
Cross-Sections in the Display navigator.

054 1.02

Panel
Max
0g Dresign Ratio [-]
1.06
1.00
x| 0.95
0.90
51 Model ~ 085
- [¥][fF Results 080
(- [w[3 Result Values 0.75
..... [ Title Info 0.70
..... I Max/Min Info 065
-[B] [ Deformation 0D
- [E [ Members o
----- O Two-Colored et
..... ® [ With Diagram
..... O Without Diagram ez U3
----- (O[] Cross-Sections R 1)
..... [#I[F Result Diagrams Filled
----- [#I[F§ Hatching STEEL HK
..... I Al Values
----- [I[F Extreme Values v
ﬁ[;ata M ,ﬁ'."ie-.t.-: ® Results

ﬁgure 5.7: Filtering design ratios with adjusted color scale

As shown in Figure 5.7, the panel’s scale of values can be set in such a way that only design ratios
greater than 0.50 are displayed in a color range between blue and red.
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The function Display Hidden Result Diagram in the Display navigator (Results — Members) shows
all design ratios which are beyond the value spectrum. Those diagrams are represented by dotted
lines.

Filtering members

ﬁ In the Filter tab of the control panel, you can specify the numbers of particular members to display
their results filtered. The function is described in Chapter 9.9.3 of the RFEM manual or in Chapter
9.7.3 of the RSTAB manual.

Panel

Show diagrams for {

“‘--________ members MNo.: III
21-28 |
| — /
MNone — ]
21-28 —
[
Project Navigator - Display % | —
-] Model -
E||Z| Results
- Result Values
Title Info
Max/Min Info =
- Deformation ‘Q Iﬁ @ X

Members
Two-Colored
Om With Diagram

- O without Diagram
"] Cross-Sections

- - Result Diagrams Filled
|Z| Hatching
-1 Al Values o

£ >
ﬁData gDisplay _{j Views | ¥ Results
ﬁgure 5.8: Member filter for design ratios of a hall frame

Bz 4]

In contrast to the visibility function, the model will be displayed completely in the graphic. The
figure above shows the design ratios of a hall frame. The remaining members are displayed in
the model but are shown without design ratios.
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6 Printout

6.1 Printout Report

A printout report is generated for the data of the RF-/STEEL HK add-on module, like in RFEM
or RSTAB, to which you can add graphics and descriptions. The selection in the printout report
determines which data from the design module will finally be included in the printout.

I]% The printout report is described in the RFEM or RSTAB manual. Chapter 10.1.3.4 Selecting Data
of Add-on Modules explains how to prepare input and output data of add-on modules for the

Q Printout report - PR1: Input data and reduced results* = &
File View Edit Settings Insert Help
BREBM <[« u[alpo s Rl oDl & salal
Printout Report N; it
Ll L L a Gross-section classification - Class 1 o
-8 Printout Report
(23 RSTAB Flange
=88 STEEL HK cr 56.5 mm Rt 9.000 chy 5276
CA1 - Compressed nine memhers 1o 107 mm Ben 10000 Class 1
p
@8 CA2 - Frame Printout Report Selection - PR1
117 1.1 Gener:
L[ 12Materi ProgramiModues [ Giobal Selection | Input Data | Resuits 38 411
L 1acros. |3STA8 Dot 10.117
L[ 1.7 Nodal | ISTEELHK] e 35.014
o 1T Nodel e e Members S
{113 Parar 1
£ Results [[121 Design by Load Case: No. Selection (e.. 1-5,201 2 1
[ 23De [[] 22 Diesign by Cross-Section Cioss-sections: | Al =
Lof 24De < - Set
PR [¥] 2.3 Diesign by Set of Members ets Al V| O 2045
& CAd- Gablek 2.4 Design by Member Members: Al v|[S O
23 CAS - Hingec [ 25 Design by s Losation Members Al %= 430 mm
&3 CAG - Platfon 40.0 mm
3 CAT7 - Tensiol Select Intermediate Results “ =
[[]3.1 Governing Intemal Forc, 4 0964
[] 22 Governing Inemal Forc | Pinout Repor ) 33.98 kNrm/m
2.2 Mermber Skndamasses| | [ i ntemedicte esuts Forn: (8) Shot & 30,19 kNmm
= )
©long
[7]4.1 Parts List by Member Chapters to Display
[14.2Pans Listby Setof Ment | | L Paramters for Fre Resistance Check 264.30 kN
(] Materal Data 001
Fiter settings [ Gross-Section Properties
T v Cross-Section Class
= fective Widths
sign Intemal Forces
sign
o
2 Concel 52800 cme
Display
[ Coversheet = 12522 cm?
] Cortents 0000 ¢me
] Irfo pictures 314.00 cm?
£ 3009 cm?®
a
® =
< HIE >
[MoDEL Pages: 74 Page: 18

ﬂgure 6.1: Selecting designs and intermediate results in the printout report

Click the [Details] button to specify if the printout also includes intermediate results. They can be
defined in a list and documented in a Short (compact representation) or Long form (list representa-
tion).

A

For complex structural systems with many design cases, it is recommended to split data into several
reports, thus allowing for a clearly-arranged printout.
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6.2 Graphic Printout

In RFEM and RSTAB, you can transfer every image displayed in the work window to the printout
report. It is also possible to send it directly to the printer. Thus, the design ratios displayed in the
model can be prepared for the printout, too.

The printing of graphics is described in Chapter 10.2 of the RFEM or RSTAB manual.

Designs in RFEM/RSTAB model

To print the current graphic of design ratios, select on the menu
File — Print Graphic

or use the toolbar button shown on the left.

F™ File Edit View Insert Calculate Results Tools

P99 aER =B
R ::;1,| :fprintcraphich- s r|

ﬂgure 6.2: Print Graphic button in RFEM toolbar

Result diagrams

Also in the Result Diagram on Member dialog box, you can send the graphic with design values to
the report by clicking the [Print] button. Alternatively, you can print it directly.

| Members Noi: 64 2> B BIRKRBLE
|E|%&E | stEELHKCAT-Desnac = @ > [ Ppin] |

ﬂgure 6.3: Print button in Result Diagram on Member dialog box

The following dialog box opens:

General |0ptions I Color Scale I Factors I Border and Stretch Factors|

Graphic Picture Window To Print Graphic Size
() Directly to a printer... = (®) Current only () As screen view
(®) To a printout report: PR1 w More... (®) Window filing

() To the Clipboard () Mass print... (O Toscale 1:

(0 To 3D PDF

Graphic Picture Size and Rotation Options

Use whole page width Show results for selected xdocation in result
diagram

() Use whole page height [] Lock graphic picture {without update)

(®) Height: [% of page]
Rotation: r1

Show printout report on [OK]

Header of Graphic Picture
|Design Ratio

[@]

ﬁgure 6.4: Dialog box Graphic Printout, tab General

The Graphic Printout dialog box is described in Chapter 10.2 of the RFEM or RSTAB manual. There,
you find also descriptions of the other dialog tabs.
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To move a graphic within the printout report to another position, use the drag-and-drop function.

Remove from Printout Report To adjust a graphic subsequently in the printout report, right-click the relevant entry in the report
Stetwith tew Pege navigator. The Properties option in the shortcut menu again opens the Graphic Printout dialog box,
Selection...

,,m::“is___ L ~ offering various options for adjustment.

| General | Options |Co|or Scale I Factors I Border and Stretch Factors|

Script Symbols Frame
() Proportional (®) Proportional (®) None
(®) Constant () Constart () Framed

Factor: 1 EI Factor: 1 EI [C] Title bo...

Print Quality Color
() Standard (max 1000 x 1000 Pixels) () Grayscale
(®) Maximurm {max 5000 x 5000 Pixels) (®) Texts and lines in black
() User-defined () All colored
M & number of pixels: ‘IDDDZ|

ﬂgure 6.5: Dialog box Graphic Printout, tab Options
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7 General Functions 7

7 General Functions

This chapter describes useful menu functions as well as export options for the designs.

7.1 Design Cases

Design cases allow you to group members for the designs. This way, you can consider groups
of structural components or analyze members with particular design specifications (for example,
changed materials, partial safety factors, optimization).

It is no problem to analyze the same member or set of members in different design cases.

You can access the design cases of RF-/STEEL HK also in RFEM or RSTAB by using the load case list
of the toolbar.

Create a new design case

To create a new design case, select on the RF-/STEEL HK menu

File — New Case.

The following dialog box appears.

MNew STEEL HK Case *
No. Description
|2 | |Design of steel members according to HK w
» Cancel

ﬁgure 7.1: Dialog box New STEEL HK Case

In this dialog box, enter a No. (one that is not yet assigned) for the new design case. A Description
will make the selection in the load case list easier.

After clicking [OK], the RF-/STEEL HK Window 1.7 General Data opens for you to enter the design
data.

Rename a design case

To change the description of a design case, select on the RF-/STEEL HK menu
File — Rename Case.

The following dialog box appears.

Rename STEEL HK Case *
No. Description
|2 | |New Description -
» Cancel

ﬁgure 7.2: Dialog box Rename STEEL HK Case

In this dialog box, you can specify a different Description as well as a different No. for the design
case.
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Copy a design case
To copy the input data of the current design case, select on the RF-/STEEL HK menu

File — Copy Case.

The following dialog box appears.

Copy STEEL HK Case *
Copy from Case
CA1 - Design acc. Code of Practice HK w

New Case

MNo.: Description:
[3 | [Designs3ss v

§) Cancel
ﬁgure 7.3: Dialog box Copy STEEL HK Case

Define the No. and, if necessary, a Description for the new case.

Delete a design case

To delete a design case, select on the RF-/STEEL HK menu

File — Delete Case.

The following dialog box appears.

Delete Cases *

Available Cases

-

MNo. Description

1 Design acc. Code of Practice HK
2 Mew Description

Design 5355

@ Cancel
ﬂgure 7.4: Dialog box Delete Cases

You can select the design case in the list of Available Cases. To delete the selected case, click [OK].
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7 General Functions

7.2 Cross-Section Optimization

The design module offers you the possibility to optimize overloaded or little utilized cross-sections:
Define the relevant sections in Window 1.3 Cross-Sections by opening the drop-down list in column
E or F where you decide if the cross-sections are to be determined From current row or from
user-defined Favorites (see Figure 2.9, page 13). You can also start the optimization in the result
windows by using the shortcut menu.

2.2 Design by Cross-Section

A C D [E F
Section | Member | Location Load- Design
No. No. x [m] ing Ratio | Design According to Formula
4 H HW 200204 | GB/T 11263-2010
297 1100] co1 | 0.00 | = 1] 101) Cross-section check - Tension acc. to 8.6
256 neanl rn1 | nn1 <1 1m0 section check - Torsion
122 Go to Cross-Section Doubleclick ection check - Bending about y-axis for low shear acc.to 8.2.2.1-Class 10r 2
173 Info About Cross-Section... i-section check - Bending about z-axis for low shear acc.to 8.2.2.1-Class Tor 2
22 A - -section check - Shear capachty - Load parallel to the web acc. to 8.2.1
165 | Optimize Cross-Section [~ | -section check - Shear capacity - Load parallel to the flange acc.to 8.2.1
1 Cross-Section Optimizaticrﬁarameter:... ection check - Shear buckling acc. to 8.4.6and App 8.3
258 T T T =TT T section check - Biaxial bending about y and z-axis acc. to 8.9.1 -Class 1or 2
297 0.000 | Co1 | 0.14 | =1 | 221) Cross-section check - Biaxial bending about y and z-axis, shear and axial force acc. to
Max: 0.96 1@ = 10 v

ﬁgure 7.5: Shortcut menu for cross-section optimization

During the optimization process, RF-/STEEL HK determines the cross-section that fulfills the ul-
timate limit state design in the most “optimal” way, that is, it comes as close as possible to the
maximum allowable design ratio specified in the Details dialog box (see Figure 3.4, page 30). The
required cross-section properties are determined with the internal forces as available from RFEM
or RSTAB. If another cross-section proves to be more favorable, it is used for the design. Then, the
graphic in Window 1.3 shows two cross-sections — the original cross-section from RFEM or RSTAB
and the optimized cross-section (see Figure 7.7).

If you select the Optimize option for a parametric cross-section, the following dialog box appears.

Thin-Walled Cross-5ections - Symmetric |-5ection : Optimize *

Cross-Section Optimization Parameters

Opti-

mize Cument Minimum Maximum Increment

Mh: o 300k | so0.0r 20015+ fmm]

Cb: 170.055 ] Hr Hr 2 ) mm)

Os: | B.DC’| | :’H :’| | :’|[mm]

Ot | 14.DC’| | :’H :’| | :’|[mm] b

Oa: | D.DC’| | :’H :’| | :’|[mm] i:

>
g
7
2 =
7
?
7
Z
‘-'1#: A
[ Keep cument side propartions 15 360/170/8/14/0
29 Cancel

ﬁgure 7.6: Dialog box Thin-Walled Cross-Sections - Symmetric I-Section : Optimize
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You determine the parameter(s) that you want to modify by selecting the Optimize check box(es).
This enables the Minimum and Maximum columns where you can define the upper and lower limits
of the parameter. The Increment column controls the interval in which the size of the parameter
varies during the optimization process.

If you want to Keep current side proportions, activate the corresponding check box. In addition, you
have to select at least two parameters for optimization.

Cross-sections composed of rolled cross-sections cannot be optimized.

[@ Please note that during the optimization the internal forces won't be automatically recalculated
with the modified cross-sections: It is up to you to decide which cross-sections should be trans-
ferred to RFEM or RSTAB for recalculation. As a result of optimized cross-sections, the internal forces
may differ significantly because of the modified stiffnesses in the structural system. Therefore, it
is recommended to recalculate the internal forces with the modified cross-sections after the first
optimization, and then to optimize the cross-sections once again.

You can export the modified cross-sections to RFEM or RSTAB: Go to Window 1.3 Cross-Sections
and select on the menu

Edit — Export All Cross-Sections to RFEM/RSTAB.

You can also use the shortcut menu in Window 1.3 to export optimized cross-sections to RFEM or

1.3 Cross-Sections
C D E F G | 1-152001 70BN 40
Section Cross-Section Cross-Section Max. Design Cpti- STEEL HK
No No. Description Type Ratio mize Remark Comment e
S 300 TS0 P nia No 7| Upright R
2 1 BT HHW 125¢12 Info About Cross-Section... N | T Ty
3 1 BT H HW 1251 Cross-Section Library... No ]
z 1 BT H Hw 2002 No 1) i
Edit List 'Design of Members' in Window 1.1 » L
Optimize Cross-Section 1-H HW 125x125 | GE/T 11263-2010
Cross-Section Optimization Parameters.., RSTAB
D
Export Cross-Section to RSTAB |
Export All Cross-Sections to RSTAB L e e N S "y
Import Cross-Section from RSTAB et
i
Import All Cross-Sections from RSTAB L
1) The cross-section i RS TAB & different from the oross section i STEEL HK.
) AR [5[e] @ &[] [&
Cross-Section Properties - 15 2001 T0/&/14/0 Cross-section No. 1 used in
Cross-5ection Type |-section welded 15 A | Members No.:
Section Height h 200.0 | mm
Section Width b 170.0 | mm (303314 |
Web Thickness bw 8.0 | mm
Flange Thickness 31 14.0 | mm Sets of members No.:
Cross-Sectional Area A 61.36 | cm? ‘ - |
Shear Area Ay 47.60 | cm? 821
Shear Area Avz 13.76 | cm?2 821
I Lengths: M :
Moment of Inertia ly 446393 [em* =gnE asses
Mement of Inettia Iz 114710 [om* [ smim [ 20m]0
Torsional Constant It 32.66 | cm*
Radius of Gyration Iy 85.3 | mm Material:
Radius of Gyration 2 43.2 | mm [1-Steel Q345 | 6B 500172017 |
Blagtic Section Modulus Zey 446.39 | cm?
Blastic Section Modulus Zez 134.95 | cm?
Plastic Section Modulus Sy 501.85 | em?
Plastic Section Modulus Sz 205.05 | em? v

ﬁgure 7.7: Shortcut menu in Window 1.3 Cross-Sections

Before the modified cross-sections are transferred, a query appears asking if the results of RFEM or
RSTAB should be deleted.

STEEL HK
Information No. 71188

Do you want to transfer the changed cross-sections to RSTAB?
if so, the results of RSTAB and STEEL HK will be deleted.

ﬁgure 7.8: Query before transfer of modified cross-sections to RSTAB
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Calculation After starting the [Calculation] in RF-/STEEL HK, the internal forces and design ratios are determined
in one calculation run.

If the modified cross-sections have not yet been exported to RFEM or RSTAB, you can reimport
the original cross-sections to the design module by using the options shown in Figure 7.7. Please
note that this possibility is only available in Window 1.3 Cross-sections.

[@ If you optimize a tapered member, the program modifies the member start and end and linearly
interpolates the second moments of area for the intermediate locations. Since these moments are
considered with the fourth power, the designs may be inaccurate if the depths of the start and
end cross-section differ considerably. In such a case, it is recommended to divide the taper into
several members, thus modeling the taper layout manually.

7.3 Units and Decimal Places

The units and decimal places are managed for RFEM/RSTAB and the add-on modules in one dialog
box. In RF-/STEEL HK, you can access this dialog box for adjusting the units by selecting on the
menu

Settings — Units and Decimal Places

The dialog box known from RFEM or RSTAB appears. The RF-/STEEL HK add-on module is preset in
the Program / Module list.

Units and Decimal Places *

Program / Module STEEL HK

- RSTAB ~

.. STEEL Output Data Parts List
- STEEL EC3 Linit Dec. places

- STEEL AISC S wra  ~| [ 2}3] | Lenaths: m v
- STEEL IS

.. STEEL 51A Design ratios:
- STEEL BS
- STEEL GB

BEE

BEE

: [ 2B

..STEELCSA Volumes: m"3 ~ E =
BEE

BEE

BEE

3 Total lengths: m w

Dimensionless: Surface areas: m"2 w

- STEEL AS ; .
Weight per length: ka/m ~
- STEEL NTC-DF e o 8

.. STEEL SP Weight: kg w
- STEEL Plastic

- STEEL SANS

- STEEL Fatigue Membe
-- STEEL NBR

= STEEL HK

- ALLIMINUM

- ALUMINUM ADM

- KAPPA

- LTB

- FE-LTB

- EL-PL

- CTOT

- PLATE-BUCKLING
--CONCRETE

- CONCRETE Columns

- TIMBER Pro

- TIMBER AWC v

?] & B& ' Cancel
ﬁgure 7.9: Dialog box Units and Decimal Places

Total weight: t -

= The modified settings can be saved as user profile and reused in other models. The functions are
described in Chapter 11.1.3 of the RFEM or RSTAB manual.
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7.4 Data Transfer

7.4.1 Exporting Materials to RFEM/RSTAB

If the materials have been adjusted in RF-/STEEL HK for the design, you can export the modified
materials to RFEM or RSTAB in a similar way as you export cross-sections: Open Window 1.2
Materials, and then select on the menu

Edit — Export All Materials to RFEM/RSTAB.

You can also use the shortcut menu in Window 1.2 to export materials to RFEM/RSTAB.

Material Library...

Export Material to RFEM

Export All Materials to RFEM L\;J
Import Material from RFEM

Impoert All Materials from RFEM

ﬂgure 7.10: Shortcut menu of Window 1.2 Materials

Calculation Before the modified cross-sections are transferred, a query appears asking if the results of RFEM or
RSTAB should be deleted. After starting the [Calculation] in RF-/STEEL HK, the internal forces and
design ratios are determined in one calculation run.

If the modified materials have not yet been exported to RFEM or RSTAB, you can reimport the
original materials to the design module by using the options shown in Figure 7.10. Please note
that this possibility is only available in Window 1.2 Materials.

7.4.2 Export of Results

The RF-/STEEL HK results can also be used by other programs.

Clipboard

To copy cells selected in the results windows to the clipboard, use the keys [Ctrl]+[C]. To insert them,
for example, in a word processing program, press [Ctrl]+[V]. The headers of the table columns
won't be transferred.

Printout report

The data of RF-/STEEL HK can be printed into the printout report (see Chapter 6.1, page 50) where
they can be exported. Then, in the printout report, select on the menu

File — Export to RTF.
This function is described in Chapter 10.1.11 of the RFEM or RSTAB manual.

Excel/CSV export

RF-/STEEL HK provides a function for directly exporting data to MS Excel or to the CSV file format.
To access this function, select on the menu

File — Export Tables.
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7 General Functions

Dlubal

The following export dialog box opens.

Export of Tables *
Table Parameters Application
With table header (® Microsoft Excel
[ only marked rows (O csy file format

Transfer Parameters
[JExport table to active workbook

Export table to active worksheet
Rewrite existing worksheet

Selected Tables
(® Active table [C]Export hidden columns
(O all tables [CExport tables with details
Input tables
Result tables

I oK I | Cancel |
ﬂgure 7.11: Dialog box Export of Tables

When you have selected the relevant data, you can start the export with [OK]. Excel will be started
automatically, that is, you do not need to open the programs first.

H - &~ = Sheet1 - Excel 7 B - O %
HOME IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
— . . o = Conditional Foermatting = Insert - - Ay
R G o Jxa ==Eo ® B |2

p Em - 2. 05 DFormat as Table~ " Delete ~ m' i -

aste B I U- E - E=E=EEsE = e

- ~ - A sS==== a8 GCEIIStyIs' [ Format- & -
Clipboard T Font fa Alignment fa Mumber T Styles Cells Editing -
B3 A )‘x H HW 125x125 | GB/T 11263-2010 - Upright v

A B C D E F G
1 | Section |Member| Location | Lload- Design
2 Mo. Mo. % [m] ing Ratia | Design According te Formula.
3 1 |H Hw 125x125 | GB/T 11263-2010- Upright
4 313 0,000 co1 0,08|£1 |102)Cross-section check - Compression acc. to 8.7.5
5 212 0,000 co1 0,001 |110)Cross-section check - Torsion
6 202 0,000 cO1 0,02|£1 |121)Cross-section check - Shear capacity - Load parallal to the web acc. to 8.2.1
7 307 0,000 co1 0,001 |123)Cross-section check - Shear capacity - Load parallel to the flange acc. to 8.2.1
8 303 0,000 co1 0,00/£1 |126)Cross-section check - Shear buckling acc. to 8.4.6 and App 8.3
g 211 0,425| co1 0,041 |181)Crosssection check - Bendingabout y axis, shear and axizl force acc. to 8.8 or 8.9.1-Class1or2
10 314 0,425| cO1 0,06|£1 |201)Cross-section check - Banding about 2-axis, shear and axisl force acc. to4.8.2.2 0r4.8.3.2-Class 1or 2
1 307 2,975 co1 0,31|1 |221)Cross-section check - Bizxial bending about y and z-axis, shear and axial force acc. to 8.8 or 8.8.1-Class1or2
12 307 0,000 co1 0,34|£1 |341)Stability analysis- Buckling and bending sbout y and z-axis scc. t0 8.9.2
13 207 0,000 co1 0,23|£1 |351)Stability analysis - Buckling sbout z-axis and bending about y and z-axis with lateral torsional buckling ace. to 8.8
14 =
| 2.1 Design by Load Case | 2.2 Design by Cross-Section | ® 4] | D

READY EH M -——3—+

ﬂgure 7.12: Results in Excel
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