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1. Introduction
1.1 Add-on Module RSCOMBI

Dear users of the add-on module RSCOMBI,

a new generation of standards requires checking various combinations of load cases. If you
are working with more extensive spatial structures, the manual creation of all combinations
can be very time-consuming and error-prone. With the add-on module RSCOMBI from the
RSTAB program family, you can automate this creation process. During the development of
the RSCOMBI module, we concentrated mainly on quality and user-friendliness.

RSCOMBI creates load groups and load combinations according to European standards and
other country codes. The following standards are supported:

e EN 1990 [1], including relevant National Annexes (Eurocode)
e EN 1995 (Eurocode 5) [2]

e ASCE 7 (United States) [3]

e ACI 318-08 (United States) [4]

e CAN/ CSA (Canada) [5]

e |S 800 (India) [6]

¢ DIN 1055-100 (Germany) [7]

e DIN 18800 (Germany) [8]

e DIN 1052 (Germany) [9]

RSCOMBI takes over load cases created in the main program RSTAB, assigns them corres-
ponding actions in compliance with standards, and creates all possible load groups or load
combinations according to the selected standard. Consequently, these groups and combi-
nations are again transferred to RSTAB, where you can calculate them in the familiar way.

Often it is not necessary to transfer all generated load groups or combinations to RSTAB.
You can reduce their number before the export automatically or manually. Thus, the calcu-
lation time is shortened.

RSCOMBI also offers the following functions:

e generation of load groups from RSTAB load cases for the non-linear analysis
(including imperfections)
e generation of load combinations from RSTAB load cases for the linear analysis
e load cases can be defined as “alternative” (that is mutually exclusive)
e possibility to define dependence of load cases including imperfections on normal
load cases
e besides default coefficients according to standards, you can define your coefficients
and save them
e results are displayed in two ways:
- results by actions correspond to a definition in relevant standards and make the
check easier
- results by load cases correspond to load groups and load combinations in the Data
navigator of RSTAB
e a synoptic summary of results, including applied coefficients and information about
actions and load cases
e reduction of a number of generated load groups by using the default analysis of
extreme values for linear analysis results

We welcome any improvement suggestions by our users coming out from practice and wish
you much success and delight when working with our module RSCOMBI.

Your DLUBAL ENGINEERING SOFTWARE team.
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1.2 RSCOMBI Team

The following people participated in the development of the RSCOMBI module:

Program Coordinators

e Dipl.-Ing. Georg Dlubal
e Ing. Vladimir Paty

Programmer

e Mgr. Jaroslav Krul

Testing, Manuals and Support

e Ing. Vladimir Paty

e Bc. Tibor Téth

e Milan Tobolka

e Dipl.-Ing. (FH) Robert Vogl
e Mgr. Petra Pokorna

e Ing. Petr Michal

e Mgr. Michaela Kryskova

1.3 Note to Manual

This manual is divided into several chapters, where the module is described from various
important viewpoints. We assume that you know theoretical principles of structural loading
according to relevant standards and all the appropriate problems. Nevertheless, this manual
contains some theoretical information that facilitates better understanding of our module.

Here you can find a brief overview of chapters and annexes of this manual:

e Chapter 1: Introduction
We briefly describe a functional range and usage options of the RSCOMBI module.

e Chapter 2: Theoretical Principles
We shortly explain the theoretical principles of the RSCOMBI module. We mention
rules and excerpts from the standards EN 1990, DIN 1055-100, and DIN 18800, be-
cause the module generates load groups and load combinations according to these
norms. In this chapter, we also deal with a possibility to reduce generated results by
using the default analysis of extreme values for linear calculation results.

e Chapter 3: Using RSCOMBI Module
We describe work with RSCOMBI in detail. We explain selection of design cases,
takeover of load cases from the main program RSTAB, allocation of load cases to ac-
tions and classification of actions to given categories. In addition, we describe how
to define and save your own partial coefficients and combination coefficients. In this
chapter, we also introduce view options for results and clarify export of generated
load groups and load combinations to RSTAB.

e Chapter 4: Examples
e \We give some examples in this chapter.

1.4 Installation

RSCOMBI is not a stand-alone program; it represents the add-on module integrated to the
main program RSTAB. Therefore you have to start the installation of the RSTAB program to
install RSCOMBI. During the installation, you must use a new authorization file that you got
when purchasing the module. The installation process is described in the RSTAB manual.
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Theoretical Principles

General

If you proceed according to new standards, often it can be very laborious to consider all
possible load cases and to select the decisive ones.

The task for RSCOMBI is to compose automatically all potential load groups or load combi-
nations according to the relevant standard.

The RSCOMBI module is integrated to the RSTAB program and it uses load cases that have
been defined in the main program. RSCOMBI distinguishes between two categories during
the transfer of load cases: The first category consists of normal load cases, the second one
of load cases with imperfections. For working with load cases in RSCOMBI, it is not impor-
tant whether the load cases from the first category are described in RSTAB as ‘permanent’,
‘variable’ or ‘accidental’, as ‘prestress’ or ‘favorable’.

The standards set the rules that describe the combinations for independent actions in cor-
responding design situations. According to [9], an independent action occurs when charac-
teristic values of a force or deformation have a unique origin (for example dead load, live
load, snow or ice load, wind load or temperature actions). The actions are independent
when they arise from different sources and a mutual relation can be neglected regarding
structural safety.

In the RSCOMBI module, you can define the actions and then assign RSTAB load cases to
those actions. Finally, the actions are classified into action categories according to the cor-
responding standards.

2.2
2.2.1

Standards
DIN 1055-100

The standard DIN 1055-100 [7] requires the ultimate limit state design and the serviceability
limit state design.

The ultimate limit states include the

loss of a static equilibrium of a structure or its part,

failure of a structure or its part, for example by breakage, excessive deformation,
transition to a kinematic chain, stability loss or shear,

failure of a structure or its part due to material fatigue or other time-dependent ac-
tions.

The ultimate limit states should be analyzed in four design situations. Combination rules
are set for these design situations:

Permanent situations that correspond to regular conditions of structure operation
Temporary situations that are related to time limited structural states, for example
during construction or reparation

The load combination for permanent and temporary situations (the basic combina-
tion) is:

276, *Gij +vp P +vq1 Qut + 2V, Vo, - Qi
1 i1

Formula 2.1
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e Accidental situations that are related to accidental loads of a structure or its sur-

roundings, for example fire, explosion or shock

The load combination for accidental design situations is:

ZYGA,j ‘G j+vpa Pt Aty Qg+ z Vo Qi

j>1 i>1
Formula 2.2

e Seismic design situations

The load combination for seismic design situations is:

ZGk,j +P v Agg + Z\I’z,i Qi

21 i>1

Formula 2.3

Symbols in formulas:

+ "“in combination with"”

z “combination of independent loads from”

Gy independent permanent load that takes one or several characteristic constant val-
ues of force or deformation

P, independent load from prestress (characteristic prestress value)

Q. main independent variable load that takes one or several characteristic variable
values of force or deformation

Qi secondary independent variable load that takes one or several characteristic varia-
ble values of force or deformation

Ay design value of accidental load

Agq design value of seismic load

Yaj partial coefficient of permanent independent load G,

Yo, like v, but for accidental design situations

Yp partial coefficient of independent load from prestress

Yea like v5, but for accidental design situations

Yon partial coefficient of main independent variable load Q,

Yo, partial coefficient of secondary independent variable load Q,;

" weight coefficient for seismic loads

¥ corresponding combination coefficient to determine representative values of vari-
able loads

The serviceability limit states should be analyzed in three design situations. The following
load combinations are set for these design situations:

e Characteristic situations with irreversible effects on a structure

The load combination for characteristic situations is:

ZGk,j +P Qe+ wa Qi

>1 i>1

Formula 2.4

e Frequent situations with reversible effects on a structure

The load combination for frequent situations is:

sz,j +P i Qg+ D vy Qg

j>1 i>1

Formula 2.5
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Quasi-permanent situations with long-term effects on a structure

The load combination for quasi-permanent situations is:

ZGk,j +P+ Z‘I’z,i Qi

i1 i>1

Formula 2.6

The symbols are described on the previous page.

2.2.2 DIN 18800

The standard DIN 18800 [8] requires the ultimate limit state design and the serviceability
limit state design.

The ultimate limit states are considered in two design situations. It is necessary to create
basic combinations and accidental combinations.

Basic combinations:

Permanent loads G and all unfavorable variable loads Q,

The load combination is:

2765 Gy + 2 vai ¥ Qg

j>1 i>1
Formula 2.7

Permanent loads G and always one unfavorable variable load Q,

The load combination is:

ZYG,J’ Gy +vYa,i Qi

i1

Formula 2.8

Accidental combinations:

Permanent loads G, all unfavorable variable loads Q, and one accidental load A

The load combination is:

ZVGA,J’ Gy 5+ ZYQA,i QA

i1 i>1

Formula 2.9

Symbols in formulas:

“in combination with”
“combination of independent loads from”

independent permanent load that takes one or several characteristic constant val-
ues of force or deformation

independent variable load that takes one or several characteristic variable values of
force or deformation

independent accidental load that takes one or several characteristic variable values
of force or deformation

partial coefficient of permanent independent load G,
partial coefficient of independent variable load Q, ,
partial coefficient of independent accidental load A,
like y6;, but for accidental design situations

relevant combination coefficient to determine representative values of variable
loads
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2.2.3 EN 1990

The standard EN 1990 [1] requires the ultimate limit state design and the serviceability limit
state design.

The ultimate limit states include:

EQU: Loss of a static equilibrium of a structure or its part, where

- even smaller variations in a load value or spatial distribution of load of the same
origin are important

- strength of structural materials or of foundation soil is usually not decisive.

STR: An inner failure or excessive deformation of a structure or supporting ele-
ments including foundation footings, piles, underground walls and so on, where
the strength of structural materials is decisive.

GEO: A failure or excessive deformation of foundation soil, where the strength of
soil or rock subsoil are important for the ultimate limit state.

FAT: A fatigue failure of a structure or supporting elements.

The ultimate limit states should be analyzed in four design situations. Combination rules
are stated for these design situations:

Permanent situations that correspond to conditions of regular structure operation

Temporary situations that are related to time-limited states of a structure, for ex-
ample during construction or reparation

The load combination for permanent and temporary situations (the basic combina-
tion) is either according to the formula

ZVGJ ‘G +vp Pt vgn Qi + ZYQ,i ot Qi

>1 i>1

Formula 2.10

or, alternatively for STR and GEO limit state, as a less favorable combination from
formulas 2.11 and 2.12:

ZYG,J’ Gy +ve P+ Y Woir  Quq + ZVQ,i “Woi - Qi

i1 i>1

Formula 2.11

D76 G+ P +Yqr Qur+ X Yqi Vo - Qs

=1 i>1
Formula 2.12

Accidental situations that are related to accidental loads of a structure or its sur-
roundings, for example fire, explosion or shock

The load combination for accidental design situations:

sz,j +P + Ay +(yg0dery, ) - Qyq + Z Wi Qs

=1 i>1

Formula 2.13

Seismic design situations

The load combination for seismic design situations is:

sz,j +P +Agg + z\lfz,i Qi

=1 i>1

Formula 2.14
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Formula 2.12 contains the reduction coefficient for unfavorable permanent loads &,. The
other symbols have their common meanings (see page 7).

The serviceability limit states should be analyzed in three design situations that are the
same like in the standard DIN 1055-100. For these design situations, the following load
combinations are set:

e Characteristic situations with irreversible effects on a structure

The load combination for characteristic situations:

ZGk,j P+ Qe+ Z‘I’o,i Qi

>1 i>1

Formula 2.15

e Frequent situations with reversible effects on a structure
The load combination for frequent situations:
ZGk,j +PR v Qup Z‘Vz,i Qi
j>1 i>1

Formula 2.16

e Quasi-permanent situations with long-term effects on a structure

The load combination for quasi-permanent situations:

ZGk,j +P + Z\Vz,i Qi

=1 i1

Formula 2.17

In the European standard EN 1990, the combination rules have been fixed. However, each
state can alter the values of used coefficients. In RSCOMBI where you select the standard
EN 1990 CEN, the coefficients set by European commission CEN will be applied.

2.3 Reducing Load Groups

The complexity of the structure and the number of loads and load cases influence the num-
ber of generated load groups or load combinations considerably. If you apply the standards
DIN 1055-100 or EN 1990 in particular, you get often a very high number of load groups.

The RSCOMBI module offers the option to reduce the number of possible load groups effec-
tively and to generate only decisive groups of load cases.

For this, one or more load combinations are generated automatically. Those are then calcu-
lated in the main program RSTAB. The number of load combinations depends on the se-
lected design situation.

For every x-location, it is checked if the load case induces any maximum or minimum value.
Only those load cases are used in RSCOMBI to form load groups or load combinations.

The reduction by using automatically generated combinations guarantees that the results in
RSCOMBI will contain all decisive groups of load cases. Instead of automatically generated
combinations, you can also create your own load combinations in RSTAB for this reduction
and use them in RSCOMBI. A reduction of this kind does not differ functionally from an au-
tomated reduction by generated load combinations.

The reducing option is only possible for creating load groups, not for load combinations.

10
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3. Using RSCOMBI
3.1 Starting RSCOMBI

The RSCOMBI module can be started by using the command from the main menu
Additional Modules — Others —> RSCOMBI 2006 or from the Data navigator by clicking
the item Additional Modules —> RSCOMBI 2006.

=l RSTAB 7.02 - [Steel Hall] —
PN e Edit View Inset Calculate Results Iools Table Options | Additional Modules | Window Help _ =¥
@R ERE = FFEEE % a-psf LiC®; EREBRE WONXEFE
FHOHAA BV AT D AR | snaperroperties v liFT @ | L w wmwl A8 E

Project Mavigatar 2 X || ¢1: Dead load Design - Steel 3
STEEL EC3 - Steel Design o ~ Design - Concrete 3
[F] KAPPA - Buckling Analysis e i 5
LT8 - Lateral Torsional Buc e T D
[ FE-LTB - Lateral Torsional |
[52] EL-PL - Elastic-plastic Desi Dysamic b
C-TO-T - Limiting Width-1 Connections 3
[B] PLATE-BUCKLING - FEM P Foundations v
[F] VERBAND - Wind Bracings Sy .
[F7] ASD - Allowable Stress Des — i - —
5] CRANEWAY - Crane Girder ~ Others | 7| peForm Deformation Analysis
= CONCRETE - Concrete Des 4, | RSMOVE Generation of Moving Loads
7| CONCRETE Columns - Cor B | Rsivp Generation of Imperfections
[ IVBER P Design ot “% RSCOMBI 200§ Generation of Load Groups and Load Combinations
@) TIMBER - Design of Timbe |
[#] COMPOSITE-BEAM - Singl 2%

RSCOMBI Generation of Load Groups and Load Combinations

=

[Z] DYNAM - Dynamic Analys
5 END-PLATE - Connections
(5 CONNECT - Shear Connec
15 FRAME-JOINT - Design of
i DSTV - Bolted Haunched K
4 DOWEL - Design of Dowel
¥ V-JOINT - Light Column tc|
< HOLLOW - Design of Joint,
i FOUNDATION - Foundatic
51 ST-FUSS - Design of Colun

RSBUCK - Analysis of Stabi

[T DEFORM - Deformation Ar

[¥] RSMOVE Members - Gene;
1] RSIMP - Generation of Imp

[53 RSCOMBI 2006 - Generatin

 ——TIRSCOMEI - Generstion of Load Groups and Load Combinations |

F™Data @ Display 4 DW

il

m

v Bl

[SNAP [GRID [CARTES [0SNAP [GLINES [DXF

Figure 3.1: Starting the RSCOMBI module from the Data navigator and from the main menu Additional Modules

3.2 Masks

Masks are used to enter input data and to define cases in RSCOMBI and also later to display
numeric results on a screen.

After RSCOMBI has been started, you can see the navigator on the left side that contains all
currently available masks. Above the navigator, there is the list of previously defined cases.

You can open the masks either by clicking the relevant navigator item in RSCOMBI or you
can browse them by using the keys [F2] and [F3] or the buttons [<] and [=].

By using the [Calculation] button, you run the generation procedure after having defined of
all input data.

By the [OK] button, you save both input data and results before you exit the module, while
by the button [Cancel] you exit the module without data saving.

By the [?] button or the functional key [F1], you start the Help function.

By the [Coefficients...], you open the dialog box, where you can define partial safety coeffi-
cients or combination coefficients.

By the [Check] button, you can run the plausibility check.

The buttons [Calculation], [Coefficients...], and [Check] are available only in input masks.

I Program RSCOMBI © 2009 by Dlubal Engineering Software 1 1
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If any results mask is opened after a successful calculation, the [Export...] button is available

in that mask. By using this button, you can export the generated load groups or load com-
binations to the main program RSTAB.

RSCOMEI 2006 - [Example_1]

e
File Settings Help
Cal v] P.Z Load Groups |
Input Data -] B [cID T ETFTIG]
- General Data Design

Actions LG | Apply | Stuation | LC1 | LC2 | LC3 | LC& | LC5
- Action Categaries = UB 135 - N

Results ] UB 135 [ 150 | - - 5
Load Groups by Actions --
- Load Groups UB 135 | - 150 | - -

Load Groups - Reduced UB 135 | 105 | 1.50

Load Cases in Generated Load Group LG3 Ultimate limit state - Basic Combination

LC Load Case Description Action | Category | Prevailing T W Ty
LC1 | Dead load AC1 1 a 135 = 135
LC2 | Liveload AC2 3C = 150 = 150
LC3 | Traffic load AC3 3F a 150 0.70 1.05

Figure 3.2: Basic layout of results masks
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3.3 Input Masks

In the input masks, all data and parameters necessary for the generation are entered.

3.3.1 Load Combinations According to DIN 1055-100
3.3.1.1 General Data

After having started RSCOMBI, the mask 1.1 General Data appears in the module window.

RSCOMBEI 2006 - [Example_1] ==
File Settings Help
Cal v| h.l General Data ‘
“?DUI Data Generate for RSTAB of Supplementary Examination
i-- General Data p =
Actions @l 2, Eeduce POHSEI?LEBLDHad G‘tloups by
- Action Categories Load Combinations - Yariable Superposition Ramining Lt |
Load Combinations - Permanent Superposition From Autematicaly D efined allk N 5
Combinations m (=]
Combination Rules according to Code From Load Combinations: s
DI 1055100 - E
Generating for Design Situations °
Static E quilibrium: Basic Combination
Aceidental U
Seizmic m
/| Ultimate Limit State: [ Basic Combination UE
Aceidental s m
Seismic us
Serviceability Limit Characteristic :
Slate F ] Generating
B=Ef= Load Groups or
Quasi-pemanent Load Combinations
Generate Supplementary Combinations
from Favaorable Permanent Actions
Comment Numbering / \
Start Mumber of Generated -
- Load Group: 1 a
? f @ | Calculation | | Coefficients. .. ‘ | Check. Cancel

Figure 3.3: Mask 1.1 General Data

In the section Generate for RSTAB, you can decide if Load groups or Load combinations
from variable or permanent load cases are to be generated. The difference between load
groups and load combinations is described in detail in the RSTAB manual. If you select the
option Load combinations — permanent superposition, all load cases with the attribute
“permanent” are considered. In this case, a considerably greater number of load combina-
tions will be generated than with the variable superposition.

In the section Combination Rules According to Code, you choose the standard and, thus, al-
so the rules how to generate load groups or load combinations. The following standards
are available: EN 1990, EN 1995, ASCE 7, ACI 318-08, CAN/CSA, IS 800, DIN 1055-100,

DIN 18800, and also DIN 1052. The following description in this chapter is related to the
standard DIN 1055-100.

The standard DIN 1055-100 requires the ultimate limit state design and the serviceability
limit state design. For the ultimate limit state, it is distinguished whether loss of a static
equilibrium or failure by breakage are considered. With the module, you can generate load
combinations for the following Design Situations:

e Static equilibrium (ultimate limit state, partial coefficients for the analysis of static
loss of equilibrium)
- Basic combination — see formula 2.1
- Accidental - see formula 2.2

- Seismic — see formula 2.3
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e Load capacity (ultimate limit state, partial coefficients for the analysis of a struc-
ture failure by breakage)

- Basic combination — see formula 2.1
- Accidental — see formula 2.2
- Seismic — see formula 2.3

e Analysis of serviceability (serviceability limit state)
- Characteristic — see formula 2.4
- Frequent — see formula 2.5
- Quasi-permanent — see formula 2.6

If you tick the option Generate supplementary combinations from favorable permanent
actions, the favorable and unfavorable actions will be considered separately. They enter the
analysis with different partial coefficients. However, this is related only to the design situa-
tion 'Ultimate limit state’. In case of the design situation ‘Static equilibrium’, these actions
are always distinguished, while the design situation ‘Serviceability’ does not recognize fa-
vorable and unfavorable actions.

In the section Supplementary Examination, you can select Reduce possible load groups by
examining RSTAB results... Then you have to decide if automatically generated combina-
tions will be calculated in RSTAB or other combinations will be selected for calculation.
These combinations must be predefined in RSTAB, though. The principle of this reduction is
described in chapter 2.3.

In the section Numbering, you can enter the first number of the generated load group or
load combination which is created in RSTAB after the export. If you click the button next to
the input box, the first free number is set for the generated load group or combination.

3.3.1.2 Actions

In mask 1.2 Actions, actions are created and load cases that have been defined in RSTAB are
assigned to them. This mask is divided into the sections Actions, Existing Load Cases, and

Load Cases in Action AC#.
RSCOMBEI 2006 - [Example_1] ==
File Settings Help
CAl hd ‘ |l.2 Load Cases in Actions |
InpuéDala - Actions Nole:
- laeneral Uata -
AL Jead loar " - ' ion'
- Actiohs Deadlead Action Description: E;‘ﬁgﬁ:z&g:mﬁﬁgm‘.Ean
-+ Action Categories Dead load + | Those are independent of each
ather.
By means of the tables below,
i . Load Cases can then be
GElEAHEER allocated to each Action.
In the following table 1.3, the
Aictions are then allocated to
= the comesponding "Action
| Categories'
Existing Load Cases Load Cases in Action AC1
LC2 Live load - Mo Load Case Description Atemative
LC3 Traffic load LC1_| Dead load
LC4 Shock .
>
LCS Seismic lnad l:‘
>
()
= =)
5 ? @ | Calculation | |Enefﬁcienls | | Check | Cancel

Figure 3.4: Mask 1.2 Actions
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In the section Actions, the list of all already created actions is displayed. The actions can be
specified by Action description or by Action comment.

A new action is created by using the button in the section Actions, in the bottom left cor-
ner.

By the second button, you create a number of new actions that is equal to the number of
load cases. Consequently, exactly one load case is allocated to every action.

By the next button, you delete a selected action.

With the last button, you can delete all actions created so far.

In the section Existing Load Cases, you can see the list of all load cases taken over from
RSTAB which have not yet been allocated to any action. The list does not contain the RSTAB
load cases defined as ‘Imperfections’.

If you select the button in the bottom left corner in the section Existing Load Cases, all load
cases that have not been allocated yet are displayed in the list. If this button is not selected,
all load cases are displayed.

The second button in this section is used to edit the General Data of a selected load case.

The list of load cases that are allocated to a currently selected action is shown in the section
Load Cases in Action AC#. You can assign either only one selected load case or all existing
load cases together. Each load case can be allocated to one action only. With the button in
the bottom right corner of the section Load Cases in Action AC#, you can edit the General
Data of the selected load case.

Two or even more load cases can be defined as mutually exclusive ones. It means that these
cases never occur in a load group or load combination simultaneously. This can be achieved
by entering the same description for these load cases in the Alternative column.

RSCOMBI 2006 - [Example_4] =)
File Settings Help
cal b ‘ |l.2 Load Cases in Actions |
'"P“éDﬂ‘ﬂ o Actions Mot
f "
""Ae:ela aa AC1 Permanent actions - Action Descrintion: Button 'Create New Action’ can
EIES AC2 Live load 3.0 clion Jescripiion: be used to define “Actions”
- Action Categaries . . Wind ~ | Those are independent of each
AC3 Traffic load 3.F other.
E Ey means of the tables below,
ACH Shock Action Comment: Load Cases can then be
= allocated to each Action.
ACE Seismic load

I the follawing table 1.3, the
Aclions are then allocated to

— — — the corespanding “Action
lgl lﬁl lll IEI Categaries"

Existing Load Cases Load Cases in Action AC4

Ma. Load Case Description Altemative

LC6 | Wind in +X
IZI Wind in +1
B
(=)
) =
@ @@ | Calculation | |Eoefhclents...| | Check | Cancel

Figure 3.5: Alternative relation between LC6 and LC7
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3.3.1.3 Action Categories

In the mask 1.3 Action Categories, the actions are allocated to the relevant categories.

RSCOMBI 2006 - [Example_4] =3
File Settings Help
Cal v] |l.3 Actions in Actien Categories according te DIM 1055-100 |
Input Data X X
. General Data Aclion Categories Actionz
AC‘?WS X 1. Pemarentictions ... G ACT ",
-+ Action Categories
2 Prestress. ... .. Pk:
34 Imposed Loads - Category & - Domestic, Residential .. Ok D?L“"E _Lﬂadg and
X iTraffic Loads to be
3B -Categary B -Offices .. ............ Oki ubsumed as one
3ic - Categary C - Congregation Aress Qiein ACZ endent Actiont
3D - Category D -Shopping ............ Qki
3E -Categarp E -Storage . ............ Oki
3F Traffic Loads - Category F - Wehicle Weight < 30 kM. . Ok AC3
aG - Category G - Wehicle Weight <160 k. O i
3H -CategoryH -Roofs ......... ... ... Qi
A4 Snow and lce Loads - Stes st Attude H<1 000m ... Ok [7] Do Not Combine
Selected Load
4B -Sites atAltitude H> 1 000m ... Ok Cases with Other
Load Cases...
B WindLloads. . ... ... Bl
B Temperature [non Fire) ..o Bl
7. Foundation Subsidence ................ ... ... Oki L] Sirmnultaneously
Acting Load
& Other Actions [iei Cazes..
8 AccidentalActions ... ... ... ... Adl ACE
10. SeismicActions . ... ............................ AEd ACH
[ Calculation ] [Coefficients. ] [ Check

Figure 3.6: Mask 1.3 Action Categories

To allocate actions to specific categories, the Actions are to be selected in the relevant entry
fields. You can also use the button [Select action(s) from a list] which opens the dialog box
Select Actions. There, a list of all actions that have not been allocated yet is shown.

Select Actions (=3
Actions for Selection
ACT Permanent actions -
A2 Live load - halls, meeting roorms

= I NS
AC4 A

coidental loads
ACH Seismic loads

-

Multiple selection pozsible via [Ctl]
[ (] 3 ] [ Cancel ]

Figure 3.7: Dialog box Select Actions

In mask 1.3, you can use the option Live loads and traffic loads to be subsumed as one in-
dependent action. The possibility to merge live and traffic loads that exist within one build-
ing is explained for example in [9], annex A, page 37. This option influences the generation
of load groups or load combinations according to formulas 2.1, 2.2, 2.4, and 2.5 (see chap-
ter 2.2.1) which contain the main variable load Q, ;. If you select this option, either all live
and traffic loads will be considered as the main loads or none of them will be classified as
main load. Thus, all live and traffic loads will be always multiplied by the same combination
coefficient .

16
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3.3.1.4 Imperfections

The mask 1.4 Imperfections is only displayed if load groups are to be generated. Only load
groups can be calculated according to a second order or large deformation analysis.

This mask contains the sections Existing Load Cases - Type ‘Imperfection’, Imperfection-Type
Load Cases in Combinations, and Options.

RSCOMBI 2006 - [Example_4] ==
File Settings Help
Cal vJ |l.4 Imperfection-Type Load Cases |
Input Data Existing Load Cases - Type ‘Imperfection” Imperfection-Type Load Cases in Combinatorics
Ger.welal Lela Imperfection ++ - — LC Load Case Description Atemative | Only with LC |Never with LC
- Actiohs L 2|
- Bction Categories Lco Imperfection +7 —
- Imperfections e
&
(2]
Options
Allocation of Imperfection-Type Load Cases
to Each Load Group
[ Include Imperfection-Tupe Load Cases
in the Combinations Subject to Defined Load
Cases
? ? @ I Calculstion I IEoefhclents...I I Check Cancel

Figure 3.8: Mask 1.4 Imperfections

In the section Existing Load Cases - Type ‘Imperfection’, all imperfections created in RSTAB
which have not yet been put into groups for generation are displayed. The buttons in the
sections have the same functions as in mask 1.2.

RSCOMBI takes into account only imperfections selected in the section Imperfection-Type
Load Cases in Combinations.

If you have selected at least one imperfection-type load case, every possible load group will
be created with and without those imperfections. If you want to generate only load cases
with imperfections, it is necessary to tick the box Allocation of imperfection-type load cases
to each load group in the section Options.

In Figure 3.9, the load cases LC9 and LC10 are to be used for the generation of load groups.
At first, load groups without any imperfections will be generated, then with LC9, then with
LC10, and finally with LC9 and LC10 simultaneously.
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RSCOMEI 2006 - [Example_4]

Ex

File Settings Help
CA1 VJ |l.4 Imperfection-Type Load Cases |
Input Data Existing Load Cases - Type 'Imperfection’ Imperfection-Type Load Cases in Combinatorics.

- General Data A — LC Load Case Description Atemative | Onlfy with LC |Never with LC

Actiors > 7 X
- Action Ca.tagorlas (23 | |_LC10 | Imperfection +Y
- Impertections

m

Options.

[] Allacation of Imperfection-Type Load Cases
to Each Load Group

[ Include Imperfectian-Tupe Load Cases
in the Combinations Subject to Defined Load
Cases

@ @J@ l Calculation ] lCoeflicients...] l Check ] W

Figure 3.9: Mask 1.4 Imperfections, section Imperfection-Type Load Cases in Combinations

You can define the imperfection-type load cases as Alternative, similarly to ordinary load
cases. Hence, only one imperfection-type load case is put into each load group.

In the columns Only with LC and Never with LC, you can further reduce the number of gen-
erated load groups. For this, select the option Include imperfection-type load cases in the
combinations subject to defined load cases in the section Options below. In this way, you
can determine the relation between the relevant imperfection and a specific load case.

RSCOMBI 2006 - [Example_4]

File Settings Help
Al ~ | [L4 Imperfection-Type Load Cases |
Input Data Existing Load Cases - Type ‘Imperfection” Imperfection-Type Load Cases in Combinatorics
Ger.welal Data a| — LC Load Case Description Altemative | Only with LC | Never with LC
D % | TIE9 | impertection +x Imp LC6
- Action Ea.tagorles (=x | SN Imperfection +Y Imp
- Imperfections

m

(][]

Options

[] Allacation of Imperfection-Type Load Cases
to Each Load Group

Include Imperfection-Type Load Cases
in the Combinations Subject to Defined Load
Cases

@ @@ I Calculation I IEoefhclents...I I Check Cancel

Figure 3.10: Mask 1.4 Imperfections, section Options
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3.3.1.5 Coefficients

You open the dialog box Coefficients by clicking the button [Coefficients...]. This dialog box
has two tabs.

Dlubal

In these tabs, the Partial Safety Coefficients and Combination Coefficients which will be
used to generate load groups or combinations are set by default according to the standard
DIN 1055-100.

In the tab Partial Safety Coefficients, the design situations for both the static equilibrium
and ultimate limit state are defined. They only differ in the respective safety coefficients.

1

1.

fo L

10.

fo

10.

DIM 1055-100 - Coefficients

Partial Safety Coefficients | Combination Coefficients

Partial Safety Coefficients for Position Stability

Action Category

Pemanert Actions

favorable  7G,int:

Prestress unfavorable 7P zup:

favorable  vPint:

. Varable Actions urfavorsble yo:
Accidental Actions Ty
Earthquake Actions T1:

Partial Safety Coefficients for Ultimate Limit State

Action Category

Pemanent Actions

favorable  vGnf:

Prestress TR
. Varable Actions unfavorable vo:
Accidental Actions T
Earthquake Actions T1:

unfavorable 76 sup:

urfavorable 76 sup:

Basic
Combination

110
0.50

110
0.50

1.50

Basic
Combination

135
1.00

1.00

-
¥
Y

Al (|4

4|k

Y
i

Y

1505

=S|
Design Situation
Accidental Earthquake
1.00F 1005
0.95 1,00
1.00(= 100
1.00= 100
1.00F 1005
1.00
1,00
Design Situation
Accidental Earthquake
1.00 1,00
1.00 1.00=
1.00 1,00
1.00F 1005
1.005
1,00
Ok ] ’ Cancel

Figure 3.11: Dialog box Coefficients, default partial safety coefficients according to DIN 1055-100
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The Combination Coefficients differ according to the action categories.

DIN 1055-100 - Coefficients (2]
Partial Safety Coefficients | Combination Coefficients
Combination Coefficients of Variable Actions
Action Category o w1 v
3.A Imposed Loads - Category A - Domestic, Residertial . . 0.70= 0.50 = 030
3B -Category B -Offices . ............. 0.70= 0.50 = 030E
3C -Category C - Congregation Areas . .. 070~ 0.70 = D60F:
iD -Category D - Shopping .. ... ... .. .. 0.70= 0.70 = 0.60 =
iE -Category E - Storage ... .. ... .. .. 100 0.90 = 0.80 =
3F Traffic Loads - Category E - Vehicle WWeight <30 kN, . 07015 07015 0605
G -Category G - Wehicle YWeight <160 kbl 0.701% 0.5015 0301
3H -CategoryH -FRoofs .. ............. 0.00 = 0.00 = 0.00F:
4A Snowand lce Loads - Sites ot Afitude H =1 000m .. 0505 0205 0.00=
4B - Stes at Altitude H>1000m .. 07015 050 020
B WindLloads ... ... ... . ... ... ... 0.60 0.50 = 0.00 =
6 Tempersture fnon Fire) ... ... ... ... ... .. 0.60= 0.50 = 0.00~=
7. Foundation Subsidence .......... ... .. .......... 1.00= 1.00= 1000
8 OtherActions ... ... ... ... ... ............ 0.0 0.70 = 0.50 =
ok [ Cance

Save Coefficients @
Save Coefficients as
Mame:  MNew set
[] Set as Default
ak ] [ Canecel

Figure 3.13: Dialog box Save Coefficients

You can set the new coefficients as default.

Figure 3.12: Dialog box Coefficients, default combination coefficients according to DIN 1055-100

Apart from the coefficients that are set by default according to corresponding standards,
you can also create and save your own sets of coefficients. Click the button [Save Factors As
‘Set of Coefficients’] to open a dialog box where you can enter a name of a new set.

The button [Load Set of Coefficients] opens a dialog box where previously defined sets of
coefficients can be loaded (see Figure 3.14 on the following page).

20
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Load Coefficients @
Load from
M ame Default
Drefault
x]
[ (] 3 ][ Cancel ]

Figure 3.14: Dialog box Load Coefficients

The set of coefficients Default, corresponding to the standard, represents the first item in
this list. You cannot edit or delete this set.

By using the check box next to the set name, you can also define a different set as default.

3.3.2 Load Combination According to DIN 18800

3.3.2.1 General Data

After having started RSCOMBI, the mask 1.1 General Data appears in the module window.

RSCOMBEI 2006 - [Example 4] ==
File Settings Help
CA1 v] Il.l General Data |
Input Diata Generate for RSTAB of Supplementary Examination
- General Data —
Actions (@ Load Groups... = Bedu_ce Paossible Load Groups by =]
- Action Categoriss () Load Combinations - \ariable Superposition (IR A (o k
- Imperfections (7 Load Combinations - Permanent Superposition @ From Autamaticaly Defined O = -]
Combinations m (=]
Combination Rules according to Code From Load Combinations: 8
[Din 13800 v i"i
Generating for Design Situations. o
[7] Static E quilibrium: Basic Combination
Accidental U
Ultimate Limit State Basic Combination LB m
] Accidental [NEY
[] Serviceability Limit Stats 5 m
Generating

Load Groups or
Load Combinations

|| Generate Supplementary Combinations
from Favorable Permanent Actions

Comment Numbering
Start Mumber of Generated
- Load Group: 1

Check

[ Calculation ] [Coeflicients...] [

Figure 3.15: Mask 1.1 General Data

In this mask, only the section Generation for Design Situations is different from the mask
described in chapter 3.3.1.1 on page 13.
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The standard DIN 18800 requires the ultimate limit state design and the serviceability limit
state design. For the ultimate limit state, it should be distinguished whether the loss of the
static equilibrium or the failure due to breakage are considered. RSCOMBI enables you to
generate load combinations for the following Design Situations:

Static equilibrium (ultimate limit state, partial coefficients for criterion loss of static
equilibrium)

- Basic combination — see formula 2.7 and formula 2.8

- Accidental - see formula 2.9

Load capacity (ultimate limit state, partial coefficients for criterion failure of struc-
ture due to breakage)

- Basic combination - see formula 2.7 and formula 2.8

- Accidental — see formula 2.9

Serviceability (serviceability limit state) — see formula 2.7

3.3.2.2 Actions

In this mask, actions are created and load cases that have been defined in RSTAB are as-
signed to them.

RSCOMBI 2006 - [Example_4] =
File Settings Help
Cal vJ |l.2 Load Cases in Actions |
InpuéDala " Actions Mot
t .
""Aepela aa A1 Permanent actions S Aclion Descriskion: Button 'Create New Action’ can
clions . clion Lescrption be uzed to define "Actions"
Aetion Categories ‘wind loads ~  Those are independent of each
- Imperfections ather.
By means of the tables below,
i . Load Cases can then be
Aclion Eomment allocated to each Action.
In the following table 1.3, the
ﬂ Actions are then allocated to
the coresponding “Action
@ Categories"
Existing Load Cases Load Cases in Action ACZ
LC2 Live load - offices 3. OG - Mo. Load Case Description Atemative
LC6 | Wind in +X Wind
LC3 Live load - offices 2. 0G
\ p -
LC4 Live load - corridor A4 | WRacliail]
LCS Live load - coridor B-B —
LCs Snow load s
(=]
? g @ l Calculation ] lCoeflicients... ] l Check, ] Cancel

Figure 3.16: Mask 1.2 Actions

The functionality of this mask does not depend on the standard. All functions are described
in chapter 3.3.1.2 on page 14.

22

Program RSCOMBI © 2009 by Dlubal Engineering Software




3 Using RSCOMBI

i%

3.3.2.3 Action Categories

In this mask, the actions are allocated to the relevant categories.
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@ @@ l Calculation I IEUE“\C\EH[S..] l Check.

RSCOMEI 2006 - [Example_4] [E==|
File Settings Help
Cal 'J |L3 Actions in Action Categories according to DIN 18800 |
Input D ata X X X
General Data Action Categories Aclions
Autiong i . .
1. PemanentActions ... ... ... Grg AC &
- Action Categories !
i Imperfections 2 Maiabledctions .. ..o O ACZ
3 AccidentalActions .. ........................... A4 AC3ACH Y

[] D Mat Cambine
Selected Load
Cases with Other
Load Cases. .

[ Simulkanecusly
Acting Load
Cases..

Cancel

Figure 3.17: Mask 1.3 Action Categories

3.3.2.4 Imperfections

For DIN 18800, the assignment of actions to individual categories is the same like for the
standard DIN 1055-100. It is described in chapter 3.3.1.3 on page 16.

The mask 1.4 Imperfections is only displayed if load groups are to be generated.

m,

1
@[«

@ @J@ l Calculation I lEnthc\ents ] l Check

RSCOMEI 2006 - [Example_4] [E==|
File Settings Help
Cal 'J |L=l Imperfection-Type Load Cases |
h?put Data Existing Load Cases - Type 'mperfection” Imperfection-Type Load Cases in Combinatorics

i:{l‘:: Data LCa Imperfection + 3|l = Lc Load Case Description | Altemative | Onbywith LC |Never with LC

-+ ction Categories LC10 | Imperfection +7 LJ_

i Imperfections =

Options

Allocation of Imperfection-Type Load Cases
to Each Load Group

[] Include Imperfection-Type Load Cases
in the: Combinations Subject ta D efined Laad
Cazes

Ok Cancel

Figure 3.18: Mask 1.4 Imperfections
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This mask contains the sections Existing Load Cases - Type ‘Imperfection’, Imperfection-Type
Load Cases in Combinations, and Options.

The functionality of this mask is independent of the selected standard. It is described in
chapter 3.3.1.4 on page 17.

3.3.2.5 Coefficients

You open the dialog box Coefficients by clicking the button [Coefficients...]. The dialog box
has two tabs.

In these tabs, the Partial Safety Coefficients and Combination Coefficients which will be
used to generate load groups or combinations are set by default according to the standard
DIN 18800.

In the tab Partial Safety Coefficients, the design situations for both the static equilibrium
and ultimate limit state are defined. They only differ in the respective safety coefficients.

DIM 18800 - Coefficients (==a

Partial Safety Coefficients | Combination Coefficients

Partial Safety Coefficients for Position Stability

Design Sttuation

Basic
Action Category Combination  Accidental
1. Permanent Actions unfavorable 76 sup: 110 100
favorable  7Giint: 0.90 = 1.00%
2. Varable Actions unfavorable 7o 150 100
3. Accidental Actions T 100

Partial Safety Coefficients for Uttimate Limit State
Design Situation

Basic
Action Category Combination  Accidental
1. Pemanent Actions urfavorable 76 zup: 1355 1.00=
favorable  7Ginf: 1.00 100
2. Varable Actions unfavorable o: 15005 100
3. Accidental Actions T 1.00

Partial 5 afety Coefficients for Serviceability Limit State
Design Situation

Basic
Action Category Combination
1. Pemanent Actions i 1.00
2. Varable Actions urfavorable o 1.00

t ok [ Cancel

Figure 3.19: Dialog box Coefficients, default partial safety coefficients according to DIN 18800
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The Combination Coefficients differ according to the design situations.

DIM 18800 - Coefficients

Partial Safety Coefficients | Combination Coefficients

=5

Combination Coefficients of Variable Actions

Design Situation

Wi
Structure Equilibrium: 050/
Ultimate Limit State: 0.90=
Serviceability Limit State: 1.00

2@ mE

0K

] [ Cancel

Figure 3.20: Dialog box Coefficients, default combination coefficients according to DIN 18800

Dlubal

Apart from the coefficients that are set by default according to corresponding standards,
you can also create and save your own sets of coefficients (see chapter 3.3.1.5 on page 19).
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3.3.3 Load Combination According to EN 1990
3.3.3.1 General Data

After having started RSCOMBI, the mask 1.1 General Data appears in the module window.

RSCOMBEI 2006 - [Example_2] ==
File Settings Help
CAl v‘ |l.l General Data |
Input D1t Generate for RSTAB of Supplementary Examination
~ General Data —
- Betions @ Load Groups... =, || [¥]Beduce Possible Load Groups by |
" . L . on Examining ASTAB Results... i
- hction Categories Load Combinations - Yariable Superposition L
Load Combinations - Permanent Superposition @ From Automatically Defined F R D
Combinations m o
Combination Rules according to Code From Load Combinations: s
EN 1330 - -,_E
Generating for Design Situations Settings for Combinaterics acc. to EN 1990 o
Static: Equilibrium: Basic Combination Basic Ulimate Limit State Combination
Accidental Apply Combination @) Equation £.10 U
Seismic ule Eguations .10z
. - . . and £.10b m
| Ultimate Limit State:  [¥] Basic Combination UB
Accidental L& Accidentsl Combination according m
Seismic us to Equations B.11a and B.170
Apply Cornbinati
/| Serviceability Limit Characterishic SC EEE{‘FICIS:E neten - @y =
Shate: F ' oF Wz Generating
fequen Load Groups or
Cuasi-permanent 50 Load Combinations
/| Generate Supplementary Combinations
from Favorabls Permanent Actions
Comment Numbering / \
Start Mumber of Generated -
- Load Group: 1 ET*}
5 ? @ | Calculation | | Coeflicients. | | Check Cancel

Figure 3.21: Mask 1.1 General Data

In this mask, only the section Generation for Design Situations is different from the mask
described in chapter 3.3.1.1 on page 13.

The following description refers to the standard EN 1990. EN 1990 CEN or EN 1990 CZ only
differ in the coefficients that are set by default.

The standard EN 1990 requires the ultimate limit state design and the serviceability limit
state design. For the ultimate limit state, it should be distinguished whether the loss of the
static equilibrium or the failure due to breakage are considered. RSCOMBI enables you to
generate load combinations for the following Design Situations:

e Static equilibrium (ultimate limit state, partial coefficients for criterion loss of static
equilibrium)
- Basic combination — see formula 2.10, formula 2.11 or formula 2.12
- Accidental - see formula 2.13
- Seismic — see formula 2.14
e Load capacity (the ultimate limit state, partial coefficients for the analysis of a
structure failure by breakage)
- Basic combination — see formula 2.10, formula 2.11 or formula 2.12
- Accidental — see formula 2.13

- Seismic — see formula 2.14

e Serviceability (the serviceability limit state)
- Characteristic — see formula 2.15
- Frequent — see formula 2.16

- Quasi-permanent — see formula 2.17
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In this mask, actions are created and load cases that have been defined in RSTAB are as-

signed to them.

&) [x)

m

Check |

EEEY

{ Calculation J lCDefﬁcienls..I I

E| s

RSCOMBI 2006 - [Example_2] Ex2)
File 5Settings Help
LAl v] |l.2 Load Cases in Actions |
Input Diata Actions Note:
General Data SE—— ' ion'
Actions Permanent er Bresatli EButton Create_New Aqlmn"can
Action Catenor AC2 ‘wind loads = be used to define "Actions
chion Lategores X Permanent actions Thase are independent of each
AC3 Live loads other
AC4 Traffic loads

Action Comment:

Categories'".
Existing Load Cases Load Cases in Action AC1
LC3 Live lnad - span -~ Mo Load Case Description Altemative
LC4 Live load - cantilever LCT | Deadload - span
LCE Traffic load - span - LC2 | Dead load - cantilever
LCE Traffic load - cantilever U_
=

By means of the tables below,
Load Cases can then be
allocated to each Action.

I the fallowing table 1.3, the
Actions are then allocated to
the comesponding "Action

Cancel

Figure 3.22: Mask 1.2 Actions

The functionality of this mask does not depend on the standard. All functions are described

in chapter 3.3.1.2 on page 14.

3.3.3.3 Action Categories

In mask 1.3, the actions are allocated to the relevant categories.

RSCOMBI 2006 - [Example_2] ==
File 5Settings Help
Cal v] |1..3 Actions in Action Categories according to EN 1990 CEN |
Irput Data X X X
General Data Action Categaries Actions
AC‘?W X 1. Pemanent Actions . Grj A
Aclion Categories
2 Prestress ... . Pu:
34 Imposed Loads - Category & - Domestic, Residential . . Ok i [7] Live Loads and
X Traffic Loads to be
38 -Categoiy B - Offices ... ... ... Ok Subsumed as one
aC - Categoiy C - Congregation Areas . ... O AC3 Independent Action
3D -Category D -Shopping .. ........ . B
3E -Categoy E - - Storage i
3E Traffic Loads - Categony F - Wehicle Weight €30 kN, . Oki: AC4
3G - Category G - Wehicle Weight <160 kM. Qi i
3H -CategoryH -Roofs .. ... ... Oki
A4 Snowand lce Loads - Finl, Island, Morway, Sweden .. O [7] Do Mot Cambine

Selected Load

48 - Other CEM Countries - Sites at Altbude H > 1 000 m G ic Cazes with Other

4C - Sites at Afttuce H 1 000m ... O peacibocest
5 windloads ... ... ... ... ... ... ... Bgi oAc2

B Temperaturs [nonFirel ..o Bigi

7. Accidental Actions b

8 Seismic Actions . hEg ACH

2] &3] Check

{ Calculation J lCDefﬁcienls..I I

Cancel

Figure 3.23: Mask 1.3 Action Categories
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For EN 1990, the assignment of actions to individual categories is the same like for the
standard DIN 1055-100 and is described in chapter 3.3.1.3 on page 16.
3.3.3.4 Imperfections

The mask 1.4 Imperfections is only displayed only if load groups are to be generated. Only
load groups can be calculated according to the second order or large deformation analysis.

RSCOMBI 2006 - [Example_4] ==
File Settings Help
Cal ~ | [L4 Imperfection-Type Load Cases |
Input Data Existing Load Cases - Type ‘Imperfection” Imperfection-Type Load Cases in Combinatorics
Ee:elal Data LCg Impertectian + = LC Load Case Description Atemative | Only with LC | Never with LC
- Actiohs 7
- Bction Categories Lco Imperfection +7 —
- Imperfections e
(<]
-
= =]
Options
Allocation of Imperfection-Type Load Cases
to Each Load Group
Include Imperfection-Type Load Cases
in the Combinations Subject to Defined Load
Cases
? ? @ | Calculstion | |Eoefllclents... | | Check oK Cancel

Figure 3.24: Mask 1.4 Imperfections
This mask contains the sections Existing Load Cases - Type ‘Imperfection’, Imperfection-Type
Load Cases in Combinations, and Options.

The functionality of this mask is independent of the selected standard. It is described in
chapter 3.3.1.4 on page 17.

3.3.3.5 Coefficients

You open the dialog box Coefficients by clicking the button [Coefficients...]. The dialog box
has two tabs.

In these tabs, the Partial Safety Coefficients and Combination Coefficients which will be
used to generate load groups or combinations are set by default according to the standard
EN 1990.

In the tab Partial Safety Coefficients, the design situation for both the static equilibrium and
ultimate limit state are defined. They only differ in the respective partial safety coefficients.
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EC1 - Coefficients (=3
Partial Safety Coefficierts | Combination Coefficients
Partial Safety Coefficients for Position Stability
Design Situation
Basic

Action Category Combination  Accidental Earthquake
1. Pemmanert Actions unfaverable 75,sup: 110k 1001 100

favorable  Gnt: 0.90= 1.00= 1.00[%
2. Prestress unfaverable 7P sup: 110 1.00= 1.00[%

favorable 1P int: 0901 1005 1.001%
3.
6. Varable Actions unfavorable yo: 150 1.00= 1.00[%
7. Accidental Actions TA 100
8. Earthquake Actions T 1.00=
Partial Safety Coefficients for Ultimate Limit State

Design Situation
Basic

Action Category Combination  Accidental Earthquake
1. Pemmanert Actions unfaverable 75,sup: 1.3505 1001 100

favorable i ,nf: 100K 1005 1.001%
2. Prestress TR 100 100 100
3.
6. Varable Actions unfavorable yo: 150 1.00= 1.00[%
7. Accidental Actions TA 100
8. Earthguake Actions T 1.00=

i oK [ Cancel ]

Figure 3.25: Dialog box Coefficients, default partial safety coefficients according to EN 1990 CZ

The Combination Coefficients differ according to the action categories.

EC1 - Coefficients (=3
Partial Safety Coefficients | Combination Coefficients
Combination Coefficients of Variable Actions
Action Category wo w1 w2
3A Imposed Loads - Category A - Domestic, Residential .. (NS 0.50% 0.301%
3B -Category B -Offices ... ... ... 0.70 = 0.50= 0.30}%
ic -Category C - Congregation Areas .. .. 0.70 = 0.70 = 0.60=
3D -Category D - Shopping . ........... 0.70 = 0.70 = 0.60=
3E -Category E - Storage 1.00= 0.90= 0.80}%
3F Traffic Loads - Category E - Yehicle Weight < 30 kM 0.70 = 0.70 = 060
3G -Category G - Vehicle Weight < 160 kN 07015 0.50 0.30
3H -CategoryH -Roofs ............ .. 0.0015 0.00 0.00
4A Snowand lce Loads - Finl., Island, Norway, Sweden . . 0.70 = 0.50= 0.201%
4B -Other CEN Countries - Sites at Altitude H > 1000m . .. 07015 0.50 020
4C - Sites at Altitude H=1000m 0.505 020 0.00
5 Windloads ................. .l 06015 020 0.00
6. Temperature non Fire) .. ... ... .. ... . ... 0.60= 0.50= 0.00}%
Combination Rule according to Equations 5.10a and B.10b
Beduction Coefficient of Permanent Unfavorable Actions s ~
for Combination Rule according to Equation 6.10b . ... ... .. 0.85

[ 0K ] [ Cancel

Figure 3.26: Dialog box Coefficients, default combination coefficients according to EN 1990 CZ

I Program RSCOMBI © 2009 by Dlubal Engineering Software

29



. yd NN
3 Using RSCOMBI .

' Engineering Software
Dlubal

Apart from the coefficients that are set by default according to corresponding standards,
you can also create and save your own sets of coefficients. This possibility is described in
chapter 3.3.1.5 on page 19.

If the standard EN 1990 is applied, it is also necessary to enter the coefficient g, together
with partial and combination coefficients. The coefficient & is used in formula 2.12 (it cor-
responds to formula 6.10b in EN 1990).

In the pictures, you can see default coefficients according to EN 1990 CZ. If you select the
standard EN 1990 CEN, some coefficients will be different.

3.4 Results Masks

There are two results masks available in the RSCOMBI module. In the first mask, the gener-
ated results are listed by actions. This table corresponds to the definition of actions in a
standard. In the second mask, the generated load groups or load combinations are listed
individually, together with the included load cases.

3.4.1 Generation of Load Groups
3.4.1.1 Load Groups by Actions

The mask 2.1 Load Groups by Actions consists of two parts. In the upper table, the gener-
ated load groups by actions are shown in a general way. In the lower part, detailed infor-
mation is given on the line which is selected in the upper table.

RSCOMBI 2006 - [Example_2] =
File Settings Help
41 - All design situations ~ | -1 Load Groups by Actions |
Iriput Data [ A |l B [ C_ [ D [ E T F ]
- General Data Generated Diesign
- Astions No. | mpply | LoadGroups | Situation | AC1 = AC2 | AC3
Action Categories 1 5] LG1 UB 135 =
Results 2 | = LG2. 4 UB 135 | 150 [ -
- Load Groups by Actions IERS [d i LG5.10 B 135 | 150 | 105
- Load Groups 4 = LG11..12 uB 1.35 - 1.50
- Load Groups - Reduced 5 d LG13..18 UB 135 | 105 | 150
Actions in Generated Load Group: LGS .. 10 Ultimate limit state - Basic Combination | Load Caszes in Action AC2
AC Action Description Category | Dominant ¥ Wy T Mo Load Cases
AC1 | Permanent actions 1. ] 135 - 135 1 LC3
= Imposed loads T = 150 - 150 2 |LC3+1C4
AC3 | Traffic loads 3F a 1.50 070 | 105 3 |ca
? ? @ Darminant... Export.. Cancel

Figure 3.27: Mask 2.1 Load Groups by Actions

The upper table contains several columns. In the first column No., the individual entries are
listed by numbers. In the column Apply, you can activate check boxes and, thus, decide
which load groups are to be exported to RSTAB.

In the column Generated Load Groups, you see which load groups belong to an entry. In
the column Design Situation, you find a description of the design situation for which cor-
responding load groups were generated. The descriptions from mask 1.1 are applied here.
In the remaining columns, the actions are displayed with the relevant coefficients.
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If you click any item in the upper table, more data is shown in the lower table. In the sec-
tion Actions in Generated Load Groups, the list of all considered actions is displayed, includ-
ing their Description and Action Categories (see mask 1.3).

In the column Dominant, the main action is marked. The action is considered dominant if it
acts as Q,; in formulas 2.1, 2.2, 2.4, 2.5, 2.10, 2.11, 2.13 or 2.14 (see chapter 2.2). The ap-
plied coefficients y, wand & of every action are determined according to the design situa-
tion and action category. The action coefficient in an entry represents the product of these
factors.

If you click any action in the section Actions in Generated Load Groups, the corresponding
load cases shown in the section Load Cases in Action AC#. Additionally, all possibilities how
to consider these load cases in a given action can be read. These possibilities depend on the
action category and on the possible ‘Alternative’ relation of the actions. It is assumed that
in case of the action categories ‘Permanent’ or ‘Prestress’, all allocated load cases are consi-
dered simultaneously, unless an alternative relation was defined among them. In case of the
action categories ‘Variable’, ‘Accidental’, and ‘Seismic’, the allocated load cases can be su-
perimpose in all possible combinations.

In Figure 3.27, an example is shown in which 18 load groups in total were generated for
the design situation ‘Ultimate limit state — basic combination’. For all five entries, you can
see how the relevant actions were applied in the formula of this design situation. The third
entry is 1.35 ACT + 1.50 AC2 + 1.05 AC3. By considering these actions, six load groups are
generated that are described as LG5 .. 70.

The first action AC1 is named Permanent actions. It was allocated to category 1 (Permanent
actions) in mask 1.3 and is used with the coefficient y = 1.35 in the generated load groups.

The second action AC2 is named Imposed loads. It was allocated to category 3.C (Imposed
loads, category C - congregation areas) in mask 1.3 and is used with the coefficient y = 1.50
in the generated load groups. It is the dominant load that can appear as LC3 or LC3 + LC4
or LC4.

The third action AC3 is named Traffic loads. It was allocated to category 3.F (Traffic loads,
category F - vehicle weight <30 kN) in mask 1.3 and is multiplied with the coefficient
y*w =1.50%*0.70 = 1.05 in the generated load groups.
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3.4.1.2 Load Groups

The mask 2.2 Load Groups consists of two parts, too. In the upper part, all generated load
groups are listed. In the lower part, detailed information is is given on the line which is se-
lected in the upper table.

RSCOMBEI 2006 - [Example 2] ==
File Settings Help
CAT - All design situations v‘ IZ.Z Load Groups |
Input Data B [C T DTETFTGT[HT] -
- General Data Design
Actions LG | Apply | Stuation | LC1 | LC2 | LC3 | LC4 | LC5 | LCB
- Aclion Categoriss LG1 = UB 135 135 | - - - -
Fesults LG2 ] UB 135 (135|150 | - |
Load Groups by Actions LG3 = uB 135135150 | 1.50 3
- Load Groups LG4 [x] UB 135 (135 - [ 1580 | -
Load Graups - Reduced R W | ue 135[135[1560 | - [105] -
LGE = [1]:} 135 (135|180 | - - | 1.05
LG7 ] UB 135 (135|150 | 150 | 105 | -
LG8 = uB 135|135 | 150 | 1.50 = 1.05
LG9 [ UB 135 (135 - | 150 | 108 -
LG10 | [ UB 135 (136 | - [150| - [105
LG11 = uB 135 (135 | - - 180 -
L1G12 | [ UB 135 (135 | - - - | 150 2
Load Cases in Generated Load Group LGS Ultimate limit state - Basic Combination
LC Load Case Description Action | Category | Prevailing T W Ty
LC1 | Seff-weight span AC1 1 a 135 - 135
LC2 | Seff-weight cantilever AC1 1. ] 135 = 1.35
LC3 | Imposed load - span AC2 3cC = 150 = 150
LC5 | Traffic load - span AC3 3F a 1.50 0.70 105
E ? @ Daminant... Expart.. Cancel

Figure 3.28: Mask 2.1 Load Groups

The upper table contains several columns. In the first column LG, the numbers of all gener-
ated load groups are displayed. In the column Apply, you can activate check boxes and,
thus, decide which load groups are to be exported to RSTAB. This column is synchronized
with the same column in mask 2.1. In the column Design Situation, you find a description
of the design situation for which corresponding load groups were generated. In the remain-
ing columns, the load cases are displayed that are contained in each load group.

If you click any item in the upper table, details of the selected load group are shown in the
lower table. In the column LC in the lower table, all load cases are shown that are included
in this load group. Their Description appears in the next column. In the column Action, the
actions which have been allocated to each load case in mask 1.2 is displayed. In the column
Category, the relevant action category is shown and in the column Prevailing, the main ac-
tion in a given load group is marked. The coefficients y, vy, and & for every action, which are
applied in the load group, are determined on the basis of the design situation and action
category. The action coefficients represent the products of these factors.

In Figure 3.28, you can see the first 12 load groups from the total number of 18 generated
load groups. LG5 consists of 7.35LC7 + 1.35LC2 + 1.5LC3 + 1.05LC5. The load cases LC1
and LC2 belong to action AC1. Action AC1 was allocated to category 1 (Permanent actions)
in mask 1.3. It is multiplied by the coefficient y =1.35 in this load group LG5. Load case LC3
belongs to action AC2. Action AC2 was allocated to category 3.C (Imposed loads, category
C - congregation areas). It is the prevailing load case in LG5 and, therefore, is multiplied by
the coefficient y =1.50. Load case LC5 belongs to action AC3. Action AC3 was allocated to
to category 3.F (Traffic loads, category F - vehicle weight < 30 kN) in mask 1.3. It is multip-
lied by the coefficient y*y = 1.50*0.70 = 1.05 in LG5.
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If you compare Figure 3.27 and Figure 3.28, you find out that the third entry of the gener-

ated load groups in Figure 3.27 (1.35AC7+1.50AC2+1.05AC3) corresponds to load groups
LG5 .. 10.

The load groups LG5 to LG10 are described in Figure 3.28 as follows:

e LG5: 1.35LC1 + 1.35LC2 + 1.50LC3 + 1.05LC5
e LG6: 1.35LC1T + 1.35LC2 + 1.50LC3 + 1.05LC6
e LG7: 1.35LC1T + 1.35LC2 + 1.50LC3 + 1.50LC4 + 1.05LC5
e LGS: 1.35LC1T + 1.35LC2 + 1.50LC3 + 1.50LC4 + 1.05LC6
e LGO: 1.35LC1 + 1.35LC2 + 1.50LC4 + 1.05LC5
e LG10: 1.35LCT1 + 1.35LC2 + 1.50LC4 + 1.05LC6

Action AC1 includes the load cases LC1 and LC2. Regarding the fact that it is a permanent
action, both load cases can occur only simultaneously. Action AC2 includes the load cases
LC3 and LC4. As it is a variable action, three combinations are possible: LC3 or LC3 + LC4 or
LC4. Action AC3 includes the load cases LC5 and LC6. It is a variable action, too. Because an
‘Alternative’ relation was defined between LC5 and LC6, the combinations LC5 or LC6 origi-
nate. If the actions are replaced by load cases, the entry 1.35AC7 + 1.50AC2 + 1.05AC3
represents in total 1*3*2 = 6 load groups which are specified as LG5 .. 10 in Figure 3.27.

In this way, you can retrace the load groups in mask 2.2 that are contained in every table
row in mask 2.1. All possible combinations are created, unless you have ticked the option
Reduce possible load groups by examining RSTAB results in mask 1.1. In this case, only the
decisive load groups are generated. You can also retrace the load groups of mask 2.1 in
mask 2.2, but be aware that many generated load groups have not been considered here.
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3.4.2 Generation of Load Combinations
3.4.2.1 Load Combinations by Actions

The mask 2.1 Load Combinations by Actions consists of two parts. In the upper table, the
generated load combinations by actions are shown in a general way. In the lower part, de-
tailed information is given on the line which is selected in the upper table.

RSCOMBI 2006 - [Example_2] @
File Settings Help
a1 - 4l desian situstions ~ | 1 Load Combinations by Actions |
Input Data [ A | B _c [ o | _E |
General Data Design

- hefions CO | Apply | Situation | AC1 | AC2 | AC3

- &clion Categaries 5 UBE 1.35/p [ 150/ | 1.05
Results 13 = UB 135%p | 1.05 |1.50/p

- Load Combinations by Actions
Load Combinations
- Load Combinations - Reduced

Aclions in Generated Load Cambination: CO5 Ultimate limit state - Basic Combination|  Load Combinations in AC2
AC Action Description Category | Dominart T W 7w Mo Load Casss
AC1 | Permanent actions 1. a 1.35 - 1.35 1 LC3 +LC4
L= Imposed loads 3c = 150 - 150
AC3 | Traffic loads 3F a 1.50 070 | 1.05
lﬁ/ IEI E‘ Daminant... Export.. Cancel

Figure 3.29: Mask 2.1 Load Combinations by Actions

The mask layout is similar to the mask described in chapter 3.4.1.1 on page 30. Hence, it is
not described here again.

In Figure 3.29, you can see the results of the same example as in Figure 3.27. The difference
is that loads with the combination criterion ‘variable’ enter combinations as possible ones,
i.e. only if their internal forces increase the internal forces of the combined results.

In Figure 3.29, you can see that the two load combinations CO5 and CO6 were generated
for the design situation ‘Ultimate limit state - basic combination’. This means that four in-
ternal load combinations must have been created in individual actions. For example, see
load combination CO5 7.35ACT1/p + 1.50AC2/p + 1.05AC3. Actions with the symbol “/p”
are considered as ‘permanent’ in a combination, actions without the symbol as ‘variable’.
The first action AC1 this combination was classified as Permanent action. It was allocated to
category 1 (Permanent actions) in mask 1.3 and is multiplied by the coefficienty = 1.35 in
the generated load combination. The second action AC2 was described as Imposed load
and allocated to category 3.C (Imposed loads, category C - congregation areas) in mask 1.3.
It is multiplied by the coefficient y = 1.50 in the generated load combination. It represents
the prevailing load. Action AC2 includes the load cases LC3 and LC4. The respective internal
combination CO2 is LC3 + LC4 (see Figure 3.30) and includes all options how to combine
the load cases LC3 and LC4 in action AC2. The third action AC3 represents a Traffic load and
was allocated to category 3.F (Traffic loads, category F - vehicle weight < 30 kN) in mask
1.3. It is multiplied by the coefficient y*y = 1.50*0.70 = 1.05 in the generated load combi-
nation.

34

Program RSCOMBI © 2009 by Dlubal Engineering Software



3 Using RSCOMBI VA NN

Dlubal
3.4.2.2 Load Combinations
The mask 2.2 Load Combinations consists of two parts. In the upper part, all generated load

combinations are listed. In the lower part, detailed information is shown about a load com-
bination that is currently selected in the upper table.

RSCOMBI 2006 - [Example_2] =
File Settings Help
a1 - 4l desian situations ~ | -2 Load Combinations |
Input Data IQI B_ [ c [ D [ E [ F [

- General Data Design

- Astions CO | Apply | Situation | CO1 co2 co3 C04

Action Categaries mEn UB 135/ 1.50p (1.05) (1.05)

Resulls o6 | m UB 135/ | 1.05 | (1.50p) | (1.50/p)

- Load Combinations by Actions
- Load Combinations
- Load Combinations - Reduced

Load Cases in Generated Load Combination COS Ultirnate limit state - Basic Combination
Action Prevail- Coefficierts Load Case Coefficient
co Apply Mo. Description Category ing T W t.y | LC/Ap | LC2/%p LC3 LC4
co1 (¥ | AC1 | Permanent actions 1 ] 135 = 135 10 10 =
AC2 | Imposed loads ac [x] 1.50 - 1.50 - - 1.0 1.0
o3 [ | AC3 | Trafficloads 3F (] 150 | 070 | 105
o4 X | AC3 | Traffic loads 3F O 150 | 070 | 105
] n 3
? ? @ Daminant... Export.. Cancel

Figure 3.30: Mask 2.2 Load Combinations

The layout of this mask is similar to the mask described in chapter 3.4.1.2 on page 32.
Hence, it is not described here again.

In Figure 3.30, you can see that two load combinations CO5 and CO6 were generated for
the design situation ‘Ultimate limit state - basic combination’. Combination CO5 is defined
as 1.35CO1/p + 1.50C0O2/p + 1.05C0O3 or 1.05C0O4. The first internal load combination CO1
belongs to action AC1 which was described as “permanent” and allocated to category 1
(Permanent actions). Both AC1 and CO1 are multiplied by the coefficienty = 1.35 in the
load combination CO5. The load combination CO1 consists of LC1/p + LC2/p. The second
internal load combination CO2 belongs to action AC2 which was described as Imposed load
and was allocated to category 3.C (Imposed loads, category C - congregation areas). It
represents the prevailing action. In the load combination CO5, both AC2 and CO2 are mul-
tiplied by the coefficient y = 1.35. The load combination CO2 consists of LC3 + LC4. The
third and fourth load combinations CO3 and CO4 belong to action AC3, type Traffic load. It
was allocated to category 3.F (Traffic loads, category F - vehicle weight < 30 kN). Both AC3
and CO3 and CO4 are multiplied by the coefficienty * y = 1.5 * 0.70 = 1.05 in load com-
bination CO5. The load combination CO3 includes LC5, and the combination CO4 includes
LC6.
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3.5 Main Menus

The main menus contain all necessary commands for processing cases in RSCOMBI. You
open the main menu by clicking its name or by pressing the [Alt] key together with the key
whose letter is underlined in the menu name. For the main menu File, you press [Alt+F].
The commands contained in the main menus are also called up by pressing their underlined
letter on the keyboard.

3.5.1 File

New Case

This command is used to create a new case of generation data.

Mew RSCOMBI 2006-Case ===
Ho. D escription
2 Case 2 -

@I Ok ] | Cancel

Figure 3.31: Dialog box New RSCOMBI 2006-Case

In the dialog box, it is necessary to enter the No. and Description of a new case. If you click
the button [ V], the list of all already used cases is shown.

In the new case, you can save another independent set of input and output data.

Rename Case

This command changes the Description of the current case in RSCOMBI and optionally also
assigns a different number to this case.

Rename RSCOMEI 2006-Case (=)
Ho. Diezcription
2 Mew description -

@I [ 0K ] | Cancel

Figure 3.32: Dialog box Rename RSCOMBI 2006-Case

Copy Case

This command copies data of the current case to a new case. You can change the No. and
enter the Description of the new case.

Copy RSCOMEI 2006-Case (==

LCopy fran Caze

Cal v|

Mew Caze

Mo Dezcription:

2 Load capacity - basic combination -

@I Ok ] | Cancel

Figure 3.33: Dialog box Copy RSCOMBI 2006-Case
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Delete Case

Delete Cases (=3

Available Cazes

Mo Description

1 All design situations

3 Load capacity - basic combination

=l
[ 0K ][ Cancel ]

Figure 3.34: Dialog box Delete Cases

3.5.2 Settings

Reduction by Selecting Dominant Actions

Dlubal

When you click this command, the list of all cases created in RSCOMBI is shown. Click the
case you wish to delete. After closing the dialog box by the [OK] button, the selected case is
deleted. If you want to select more cases by the mouse, you must hold down the [Ctrl] key.

Reduction by Selecting the Dominant Actions @I
[ A [ [ C [ D ]
A Action Description Type Load Cases in AC Dominant
2 Live loads - offices 3B |LC2 LC3 5]
3 Live loads - comidors, halls 3D |LC4 LCH [x
4 Wind loads 5. |LC6, LCT 4
I Snow and ice loads 4A [LCB [ O 1

ak ] [ Cancel

considerably.

3.5.3 Help

more up-to-date than the printed version.

Figure 3.35: Dialog box Reduction by Selecting Dominant Actions

It is possible to previously select the dominant actions by using the check box in column D
Dominant. Thus, the number of generated load groups or combinations can be reduced

This main menu calls up the Help function that is derived from this manual, but it may be
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4. Printing

If you want to print the input and output data of RSCOMBI, you have to return to the main
program RSTAB. Then call up the command [Current Printout Report].

The functions how to edit and change the layout of the printout report are described chap-
ter 10.1 of the RSTAB manual.

In the dialog box Printout Report Selection, more tabs become available when you click the
item RSCOMBI 2006 in the list Program / Modules on the left.

Printout Report Selection D1 (=3
Fragram / Madules Global Selection | General Data | Fesults
RSTAR

RSCOMEI 2006 Display

Data of Module
1. Input Data
2. Results

Cazes to Dizplay
[ Display all Cazes

Eristing Cazes: Lases to Digplay:

CAZ Caze 2 o Cal All design situations o

Dizplay

[7] Cover Shest... =
Contents

Info Pictures

@J Ok ] I Cancel

Figure 4.1: Dialog box Printout Report Selection: RSCOMBI 2006 and its tabs with detailed data

38

I Program RSCOMBI © 2009 by Dlubal Engineering Software




AN
—_—

5 Examples

Diubai
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5.1 Single-Span Girder (DIN 1055-100)

Structure and loads

A single-span girder is loaded by five load cases. Every load case represents an individual ac-
tion. The load cases and girder have already been defined in RSTAB.

Load case |Action Action category

LC1 AC1 permanent

LC2 AC2 imposed loads, 3.C - congregation areas
v, = 0.70, y, = 0.70, y, = 0.60

LC3 AC3 traffic loads, 3.F — vehicle weight < 30 kN
y, = 0.70, vy, = 0.70, vy, = 0.60

LC4 AC4 accidental

LC5 AC5 seismic

Table 5.1: Load cases and actions

In RSCOMBI, load groups are to be generated for the design situation ‘Ultimate limit state -
basic combination’ according to DIN 1055-100, and consequently also for all other design
situations. These are then to be exported to RSTAB.

Input data

In the mask 1.1 General Data, you choose that load groups are to be generated according
to DIN 1055-100 for the design situation Ultimate limit state — basic combination.

RSCOMBI 2006 - [Example_1] ==
File Settings Help
Al ~ | i1 General Data |
Input Data Generate for RSTAB of Supplementary Examination
General Data = . —
ok B Opgiecrerttonionty =
- Action Categories Load Combinations - Yanable Superposition a
Load Combinations - Permanent Superposition From Automaticaly Defined all k- . 5
~ Combinations m (=]
Combination Rules according to Code From Load Combinations: g
DIN 1055100 - _E
Generating for Design Situations o
Static E quilibrium: EBiazic Combination
Acciderital U
Seismic m
| Ultimate Limit State: ] Basic Combination UB
Acciderital Ua m
Seigmic us
ggwiceabi\ily Lirnit Characteristic Geneeating
tate:
Frequent Load Groups or
Quasi-permanent Load Combinations
Generate Supplementary Combinations
from Favorabls Permanent Actions
Comment Numbering / \
Start Number of Generated -—
- Load Group: 1 g
? ? @ | Calculstion | | Coefficients... | | Check Cancel

Figure 5.1: Mask 1.1 General Data
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When you open mask 1.2, action AC1 is created automatically and load case LC1 is allo-
cated to it. Other load cases defined in RSTAB are displayed in the list Existing Load Cases.

RSCOMBEI 2006 - [Example 1]
File Settings Help

=S

CA1 v] |l.2 Load Cases in Actions
Input Data
- General Data
Actions
- Action Categoriss

Actions

Permanent a

Action Description:

Permanent actions

Action Comment:

Existing Load Cases Load Cases in Action AC1

&)
£
ol (L

B

n

3]

[ Calculation ] [Coeflicients...] [ Check ]

LC2 Live load MNo. Load Case Description
Lc3 Traffic load LC1_| Dead load

LC4 Shock.

LCS Seismic load

Hote:

Button 'Create Mew Action’ can
be used to define “Actions"
Those are independent of each
other.

By means of the tables below,
Load Cases can then be
allocated to each Action.

Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action
Categories”

Altemative

Figure 5.2: Mask 1.2 Actions

Regarding the fact that every load case represents one action, you can quickly create cor-
responding actions by using the second button in the section Actions. See this button here
on the left. The individual load cases are then automatically allocated to actions. You can

also add action descriptions.

RSCOMBEI 2006 - [Example 1]
File Settings Help

=S

Accidental action

Action Comment:

Existing Load Cases Load Cases in Action ACS
Load Case Description

Mo.
LC5 | Seismic load

n

[ Calculation ] [Coeflicients...] [ Check ]

Cal v] |l.2 Load Cases in Actions |
InpuéDala Da ETE T
A:l?;r:: - A1 Pemmanent actions = etion Description Button 'Create Mew Action' can
- Aefion Cataqar AC2 Imposed load 3.C — = be used to define "Actions
chion Lateganss Seismic load Those are independent of each
AL Traffic load 3.F

other.

By means of the tables below,
Load Cases can then be
allocated to each Action.

Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action
Categories”

Altemative

Figure 5.3: Actions with allocated load cases
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t‘} I The actions are then allocated to specific categories in mask 1.3 Action Categories.
RSCOMBEI 2006 - [Example_1] ==
File Settings Help
Cal v] |l.3 Actions in Action Categories according to DIN 1055-100
Input Data

L BB Action Categories Actions
""AC‘?D"S X 1. PemanentAetions ... Geg A
- hction Categories
2 Prestiess ... Pk
34 Imposed Loads - Category & - Domestic, Residential [iei [lLive Loads and
Traffic Loads to be
3B -Category B -Offices .............. Oki Subsumed as one
3C -Category C - Congregation Areas . ... Ok AC2 Independent Action
3D -Categorp D -Shopping ............ Oki
3E - Category E - Storage [ieic
3F Tiaffic Loads - Category F - ehicle eight <30 kN, . Qgi; AC3
aG - Category G - Wehicle Weight <160 kbl Qi
3H -CategoryH -Roofs ... oo Ok
A5 Snow and lce Loads - Sites at Atitude H <41 000 m [ieic [7] Do Mot Combine
Selected Load
4B -Sites at Altitude H > 1000m ... Ok Cazes with Other
Load Cases.
5 owindloads.......... ... Ot
B Temperature (nonFire) ... ... o L Ok
7. Foundation Subsidence ... ... oL Okl ] Simultaneously
K Acting Load
& Other Actions [iei Cazes..
8 Accidental Actions Ay AC4
100 SeismicActons .. ... AR ACH

[ Calculation ] [Enefﬁcienls ] [ Check

Figure 5.4: Mask 3.1 Action Categories

No imperfection-type load cases were defined in RSTAB for this example. Thus, the input is
complete.

Results for design situation ‘ULS - basic combination’

For the design situation ‘Ultimate limit state - basic combination’, five load groups are
created according to formula 2.1 (see page 6).

RSCOMBI 2006 - [Example_1] ==
File Settings Help
el ~ | -1 Load Groups by Actions |
Input Data B [ c [ o [ E T F G [ HTJ
General Data Generated Design
- Ackions Mo. | Apply | Load Groups Situation AC1 ACZ | AC3 | AC4 | ACS
- Action Categories 1 ] LG1 UB 1.35 - - - -
Results 2 [x LG2 UB 135 | 1.50 = =
- Load Groups by Actions .G UB__ 135 150 105 . .|
Load Groups 4 = LG4 uB 135 - 1.50 - -
- Load Groups - Reduced 5 = LG5 UB 135 | 1.05 | 150 - -
Achions in Generated Load Group: LG3 Ultimate limit state - Basic Combination| Load Cases in Action ACT
AC Action Description Category |  Dominart ¥ W Ty Mo Load Cases
Permanent actions f i a 135 - 1.35 1 LC1
AC2 | Imposed load 3.C B 1.50 - 150
AC3 | Traffic load 3.F a 1.50 070 | 105

Figure 5.5: Mask 2.1 Load Groups by Actions
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In mask 2.2, you can find the detailed results. These are sorted by load cases instead of

actions.
RSCOMBEI 2006 - [Example 1] ==
File Settings Help
CA1 vJ P.Z Load Groups |
Input Data B | c 1o | EJF[G]
- General Data Design
Actions LG | Apply | Stuation | LC1 | LC2 | LC3 | LC4 | LC5
- hition Categories = UB 135 | - = = =
Fesults [ UB 135 (150 | - - -
Load Groups by Actions --
- Load Groups ] UB 1.35 - 1.50 - -
Load Groups - Reduced 5] UB 135 | 105 | 150 -
Load Cases in Generated Load Group LG3 Ultimate limit state - Basic Combination
LC Load Case Description Action | Category | Prevailing T W Ty
LC1 | Dead load AC1 1 a 135 - 135
LC2 | Liveload AC2 3C = 1.50 = 1.50
LC3 | Traffic load AC3 3F a 1.50 070 1.05
E ? @ Dominant... Export.. Cancel

Figure 5.6: Mask 2.2 Load Groups

Results for all design situations

If you select all design situations in mask 1.1 (see Figure 5.1), the following load groups will
be created:

e 10 load groups for the situation ‘Static equilibrium - basic combination’
(EB, LG1 .. 10, see formula 2.1)

e 10 load groups for the situation ‘Static equilibrium - accidental’
(EA, LG11 .. 20, see formula 2.2)

e 4 load groups for the situation ‘Static equilibrium - seismic’
(ES, LG21 .. 24, see formula 2.3)

e 5 load groups for the situation ‘Ultimate limit state - basic combination’
(UB, LG25 .. 29, see formula 2.1)

e 5 load groups for the situation ‘Ultimate limit state - accidental’
(UA, LG30 .. 34, see formula 2.2)

e 4 load groups for the situation ‘Ultimate limit state - seismic’
(US, LG35 .. 38, see formula 2.3)

e 5 load groups for the situation ‘Serviceability limit state - characteristic’
(SC, LG39 .. 43, see formula 2.4)

e 5 load groups for the situation ‘Serviceability limit state - frequent’
(SF, LG44 .. 48, see formula 2.5)

e 4 load groups for the situation ‘Serviceability limit state - quasi-permanent’
(SQ, LG49 .. 52, see formula 2.6)
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|22 Load Groups

B C [ D E F [ G
Design

LG | Apply | Situation | LC1 | LC2 | LC3 | LC4 | LCS
] EB 110 | - - - -
G2 | = EB 110 [ 150 | - = =
1G3 | = EB 110 [ 150 | 108 | - -
1G4 | [= EEB 110 - (180 - =
G5 | = EB 110 [ 1.05 [ 150 | - -
LG6 | [= EB 050 | - = = =
G7 | = EB 090 | 150 | - - -
G2 | [= EEB 090 | 150 | 105 | - =
G3 | = EB 00| - [1sm0] - -
G0 | = EB 090 | 105|180 | - =
G | [= EA 100 | - B
1G12 | [= EA 100 (070 | - [100] -
G123 | = EA 100 (070 | 060 | 100 -
G4 | = EA 100 - [o70|100] -
LG5 | [= EA 1.00 [ 060 [ 070 | 100 | -
LG16 | [= EA 095 | - - [1o0| -
G17 | = EA 095 (070 | - [100[ -
G138 | = EA 095 | 070 | 060 [ 100 | -
LG19 | [= EA 095 | - [o070 100 -
LG20 | [= EA 095 | 060|070 | 100 | -
G2 | = ES 100 | - - - [1.00
G2 | = ES 1.00 | 060 | - - [ 100
1G23 | = ES 100 (060 (060 | - | 100
1G24 | [= ES 100 - |(oe0| - | 100
1G5 | = UB 135 | - - - -
1G26 | [= UB 135 [ 150 | - - -
GZ7 | = UB 135 [ 150 | 105 | - -
1G28 | [= UB 135 - (180 - =
G2 | = UB 135 [ 105 | 150 | - -
G0 | O UA 1.00 | - - [1o0] -
G311 | O UA 100 (070 | - [100] -
G2 | O UA 100 070 [ 060 | 100 | -
G33 | O UA 100 - (o070 100] -
G¥ | O UA 1.00 (060 (070 [ 100 -
G5 | O us 100 | - - - [ 100
1GE | O us 100 | 060 | - - | 1.00
G37 | O us 100 | 060 (060D | - | 1.00
G38 | O us 100 - (o060 - [1.00
1G9 | = sC 100 - - - -
LG40 | [= 5C 100 [ 100 | - = =
1G4 | [= 5C 100 [ 100 | 070 | - -
1G42 | [x SC 100 - [100] - =
1G43 | = sC 1.00 [ 070 | 100 | - -
G4 | O SF 100 | - = = =
1G5 | [= SF 100 [ 070 | - - -
1G46 | [= SF 1.00 [ 070 [ 06D | - -
LG47 | [= SF 10| - (o] - -
1G48 | [= SF 100 [ 060 | 070 | - =
1G4 | O 5Q 100 - - - -
LG50 | [= o) 1.00 [ 060 | - - -
1G5 | [= 50 1.00 | 060 | 06D | - -
G52 | [= 50 100 - |o60| - =

Figure 5.7: Mask 2.2 Load Groups, all design situations (overall view)

When you export the 52 generated load groups to RSTAB, there is a possibility to export
three ‘Either-or’ combinations additionally. For this, simply select this option in the section
Either/or Load Combination in the Export dialog box (see Figure 5.8).
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Export =
Statistics Export Type
Generated Load Groups to be Exported in Generated load groups are to be exported az
TAR LG1 - LGE2
Murnber of
- Load Groups: 41
- Load Combinations: 3

There already exist in RSTAR LG ... LGR2!

Either/Or Load Combination Type of Mumbering:

7] &dditianally surmmarize all generated @) Use the first free position and renumberg

Load Groups
i an 'Either-0r' Load Comnbination

Delete original LG with identical and higher
nurmbers

Izl ] ] | Cancel

Figure 5.8: Dialog box Export

Three load combinations are created:
e COT1: LG1/p or LG2/p or LG3/p or ... or LG24/p
e CO2: LG25/p or LG26/p or LG27/p or LG28/p or LG29/p
e (CO3: LG39/p or LG40/p or LG41/p or ... or LG52/p

CO1 determines the extreme values for the design situation ‘Static equilibrium’, CO2 the ex-
treme values for the design situation ‘Ultimate limit state’, and CO3 the extreme values for
the design situation ‘Serviceability limit state’'.

5.2 Girder with Cantilever (DIN 1055-100)

Structure and loads

A single-span girder with a cantilever beam is, similar to the previous example, loaded by
permanent loads, live loads and traffic loads. The imposed loads are divided into two load
cases: one part acts on the span, the other part on the cantilever.

Load case Action Action category
LC1, LC2 AC1 permanent
LC3, LC4 AC2 imposed loads, 3.C — congregation areas

v, = 0.70, y, = 0.70, y, = 0.60

LC5 or LC6 AC3 traffic loads, 3.F — vehicle weight < 30 kN
Vo = 0.70, y, = 0.70, y, = 0.60

Table 5.2: Load cases and actions

Load groups are to be generated for the design situation ‘Ultimate limit state - basic com-
bination’ according to DIN 1055-100.

Input data
In the mask 1.1 General Data, you choose that load groups are to be generated according
to DIN 1055-100 for the design situation Ultimate limit state - basic combination.

To distinguish favorable and unfavorable actions of permanent loads, you select the option
Generate supplementary combinations from favorable permanent actions.
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- Action Categoriss

() Load Combinations - \ariable Superposition

Examining RSTAB Results...

RSCOMBI 2006 - [Example 2] ==
File Settings Help
Cal v] Il.l General Data
Input Diata Generate for RSTAB of Supplementary Examination
- General Data
Achions (@) Load Groups... [] Reduce Possible Load Groups by

() Load Combinations - Permanent Superposition (@) From &utomatically Defined o=
~ Combinations

Combination Rules according to Code

(D 1055100 -

Fram Load Combinatians:

BI
2006

Generating for Design Situations

[7] Static E quilibrium:

Basic Combination

Accidental

Seismic
Basic Combination LB
] Accidental [NEY
[ Seismic us

RSCOM

Characteristic
Frequent
Quagi-permanent

Serviceahility Limit
o State: Generating

Load Groups or
Load Combinations

Generate Supplementary Combinations
from Favorable Permanent Actions

AN

N

Comment Numbering

Start Mumber of Generated
- Load Group:

!

Check

[ Calculation ] [Coeflicients...] [

Figure 5.9: Mask 1.1 General Data

When you open mask 1.2, the action AC1 is created automatically and load case LC1 is allo-
cated to it. This mask looks like the one of example 1 in Figure 5.2. However, it is necessary
to allocate LC2 to AC1 as well, which you do by using the button displayed here on the left.

AC2 and AC3 are created by clicking the button [Create New Action] in the section Actions.

When allocating LC5 and LC6 to AC3, you must pay attention to their mutual exclusivity.
Hence, you enter the same description in the Alternative column.

RSCOMBI 2006 - [Example_2] EX5)
File Settings Help
Al ~ | -2 Load Cases in Actions |
'"P“éDﬂ‘ﬂ o Actions Mot
f "
""Ae:ela aa AC1 Permanent actions & Action Descrintion: Button 'Create New Action’ can
EEFE clion Lescription: be used to define “Actions"

- Action Categories

Traffic loads « | Those are independent of each

ather.

AL2 Imposed loads

By means of the tables below,
Load Cases can then be

st et allocated to each Action.

I the follawing table 1.3, the

j Actions are then allocated to
the corespanding “Action
= (x] Categeres”
Existing Load Cases Load Cases in Action AC3
- Ma. Load Case Description Altemative
LCS | Traffic load - span Load Positio
Traffic load - cantileves | Load Positio

m

Check |

[ Calculation ] [Eoefhclents...] [

Figure 5.10: Mask 1.2 Actions
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You carry out the allocation of actions AC1, AC2, and AC3 to corresponding categories like
in example 1. There have no imperfections been defined in the second example, too.

For the design situation ‘Ultimate limit state - basic combination’, 36 load groups are gen-
erated according to formula 2.1 (see page 6). These load groups are listed as 10 items in

RSCOMBEI 2006 - [Example_2]
File Settings Help

Actions in Generated Load Group: LGS .. 10

AC Action Description Category

AC1 | Permanent actions 1
= Imposed loads 3.C

AC3 | Traffic loads iF

Ultirnate limit state - Basic Combination

Dominant T W T.W
a 135 - 135
= 1.50 = 1.50
a 1.50 070 | 105

Cal v] P.l Load Groups by Actions |
Input Data B [ C D E [_F |
- General Data Generated Design
Actios No. | Apply | LoadGroups | Stuation | AC1 | AC2 | AC3
- Action Categaries 1 = LG1 uB 1.35 = -
Results 2 bd LG2. 4 uB 135 | 150 -
Load Groups by Actions &2} LG5 .. 10 uB 135 | 150 | 105
- Load Groups 4 ] LG11..12 uB 1.35 - 1.50
Load Groups - Reduced 3 = LG13 .18 UB 135 | 105 | 150
[ = LG19 UB 1.00 = =
7 ] LG20..22 UB 1.00 | 150 °
3 = LG23 .28 uB 1.00 150 1.05
gl [ LG29..30 UBE 1.00 ° 1.50
10 [x LG31.36 UB 100 | 105 | 150

Load Cases in Action AC2

No Load Cases
1 LC3
2 |Lc3+1Cc4
3 |Lca

Figure 5.11: Mask 2.1 Load Cases by Actions

All generated load groups are individually shown in mask 2.2 Load Groups.

46
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|2.2 Load Groups
M & [ c [ D[ EJF[GI[H]
Design
LG | Apply | Siuation | LC1 | LC2 | LC3 | LC4 | LC5 | LCE
D B | ue 135 | 1.35

UB 135|135 [ 1.50

G2 | m -

G3 | m UB 1.35 | 1.35 | 150 | 150

G4 | m UB 135136 | - [1s0] -

G5 | m UB 135|135 150 | - [108| -
66 | m UB 135 1.35 | 150 | - - [ 108
G7 | = UB 1.35 | 1.35 | 1.50 | 1.50 | 1.05 | -
G | = UB 135135 | 150 [ 150 | - | 1405
G3 | = UB 135135 - | 150 105| -
G0 | = UB 135135 - | 150 - | 1405
G| = UB 135 135 | - - [0 -
G2 | = UB 135 135 | - = - [150
G2 | = UB 135135105 - | 150 -
G4 | = UB 135135 | 105 | - - [1s0
G5 | & UB 135 1.35 | 1.05 | 1.05 | 150 | -
GI6 | & UB 135135105 105| - | 150
G17 | = UB 135135| - | 105|150 -
G18 | m UB 135135| - |105| - | 150
619 | = UB 100 | 100 | - - -
G20 | = UB 1.00 | 1.00 | 150 | -

GH | = UB 1.00 | 1.00 | 150 | 150

G2 | = UB 100|100 - | 150 -

G253 | = UB 100 | 100 | 150 | - | 105| -
G4 | m UB 1.00 | 1.00 | 150 | - - [105
G255 | = UB 1.00 | 1.00 | 1.50 | 150 | 1.05 | -
G26 | m UB 1.00 | 1.00 | 150 [ 150 - [ 1408
GZ7 | = UB 1.00 100 - [150[105] -
G28 | m UB 100100 - [150] - [108
G293 | = UB 1.00 | 1.00 | - - 1m0 -
GO | = UB 100 | 100 - = - [1s0
G | = UB 100 100105 - [150] -
G2 | = UB 1.00 | 1.00 | 105 - - [150
G2 | = UB 1.00 | 1.00 | 1.05 | 1.05 | 150 | -
GH | = UB 1.00 | 1.00 | 105 105 - | 150
G35 | &= UB 100|100 - | 105|150 -
[G6 | &= UB 100100 - |105| - | 150

Figure 5.12: Mask 2.2 Load Groups (overall view)

When you compare masks 2.1 (Figure 5.11) and 2.2 (Figure 5.12), you can see that a
total of six load groups in mask 2.2 correspond to the third table row in mask 2.1:
1.35ACT + 1.50 AC2 + 1.05 AC3:

e LG5: 1.35LC1 + 1.35LC2 + 1.50LC3 +1.05LC5

e LG6: 1.35LCT + 1.35LC2 + 1.50LC3 +1.05LC6

e LG7: 1.35LCT1 + 1.35LC2 + 1.50LC3 + 1.50LC4 +1.05LC5

e LG8: 1.35LC1 + 1.35LC2 + 1.50LC3 + 1.50LC4 +1.05LC6

e LG9: 1.35LCT + 1.35LC2 + 1.50LC4 +1.05LC5

e LG10: 1.35LC1T + 1.35LC2 + 1.50LC4 +1.05LC6
These load groups can be retraced by substituting all possible load combinations by actions
successively:

e ACT: LC1 + LC2

o AC2: LC3
LC3 + LC4
LC4

o AQC3: LC5
LC6
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Note

The permanent loads LC1 of the span and LC2 of the cantilever were allocated to the action
AC1. Therefore, the same partial coefficients (1.35 or 1.00) are always assigned to both load
cases in the load groups. If LC1 and LC2 act independently, you must allocate these load
cases to different actions:

Load case Action Action category

LC1 AC1 permanent

LC2 AC2 permanent

LC3, LC4 AC3 imposed loads, 3.C - congregation areas

v, = 0,70, v, = 0,70, v, = 0,60, v, = 0,60

LC5 or LC6 AC4 traffic loads, 3.F - vehicle weight < 30 kN
y, = 0,70, y, = 0,70, y, = 0,60

Table 5.3: LC1 and LC2 in different actions

In this case, the load cases LC1 and LC2 are multiplied by different partial coefficients. Then
a total of 72 load groups will be generated.

|Z.1 Load Groups by Actions

BE__[ ¢ [DoJETFTG]
Generated Design
No. Apply | Load Groups Situation AC1 AC2 | AC3 | AC4
= UB 135 | 135 | - -
2 [x] G2 . 4 UB 135 1.35 1.50 =
3 [=] LG5 .10 UB 135 | 135 | 150 | 105
4 [x LG11..12 UB 135 | 135 - 1.50
5 [x] LG13 .18 UB 135 1.35 105 1.50
3 [x] LG15 UB 100 | 135 - -
7 [x LG20 .. 22 UB 100 [ 135 | 150 -
8 [x] LG23 . 28 UB 1.00 1.356 1.50 1.05
9 [x] LG9 .30 UB 100 | 135 - 150
10 [x] LG31 .. 36 UB 1.00 1.35 1.05 1.50
11 [x] LG37 UB 100 | 1.00 - -
12 [x] LG38 .. 40 UB 100 | 100 | 150 -
i3 [x] LG41 .. 46 UB 1.00 1.00 1.50 1.05
14 [=] LG47 .. 48 UB 100 | 1.00 - 150
15 [x] LG49 .. 4 UB 100 | 100 | 105 | 150
16 [x] LGH5 UB 135 1.00 = =
17 = LG56 .. 58 UB 135 [ 100 | 150 -
18 [x] LG5S .. 64 UB 135 | 100 | 150 | 1.05
15 [x] LGE5 .. 66 UB 135 1.00 ° 1.50
20 [x] LGE7 .. 72 UB 135 | 100 | 105 | 150

Figure 5.13: Mask 2.1 Load Groups by Actions (LC1 and LC2 in different actions)
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5.3 Skeleton Structure (DIN 1055-100)

Structure and loads

A skeleton structure is loaded by permanent load, live load of office areas, live load of
shopping areas, wind and snow.

Load case Action Action category
LC1 AC1 permanent
LC2, LC3 AC2 imposed loads, 3.B - offices

W = 0.70, y, = 0.50, y, = 0.30

LC4, LC5 AC3 imposed loads, 3.D - shopping
v, = 0.70, v, = 0.70, vy, = 0.60

LC6 or LC7 AC4 5. - wind loads
yo = 0.60, v, = 0.50, ¢y, =0

LC8 AC5 4.A - snow and ice loads - sites at altitude < 1000 m
v, = 0.50, y, = 0.20, y, =0

Table 5.4: Load cases and actions

There are load groups and load combinations to be generated for the design situation
‘Ultimate limit state - basic combination’ according to DIN 1055-100.

Input data for generation of load groups

In mask 1.1 General Data, you choose that load groups are to be generated according to
DIN 1055-100 for the design situation Ultimate limit state - basic combination.

When you open mask 1.2, the action AC1 is created automatically and load case LC1 is allo-
cated to it. This mask looks like the one of example 1 in Figure 5.2.

The actions AC2 to AC5 are created by using the button [Create New Action] in the section
Actions. When allocating LC6 and LC7 to AC4, you must pay attention to their mutual ex-
clusivity. Hence, you enter the same description in the Alternative column.
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RSCOMBEI 2006 - [Example 3] ==
File Settings Help
CA1 vJ |l.2 Load Cases in Actions |
InpuéDala Da Actions Mote
A:l?;r:: ¢ A1 Pemmanent actions = etion Description Button 'Create Mew Action’ can
5 . ) = - be uzed to define "Actions"
- ietion Categories Atz mposed loads U“‘CES_ ‘wind loads = | Thoss ae indepsndent of sach
Impozed loads - shopping ather
By means of the tables below,
Ih the following table 1.3, the
j Actions are then allocated to
the comesponding "Action
@ Categories”
Existing Load Cases Load Cases in Action AC4
- MNo. Load Case Description Altemative
LCE | Wind in +X Wind

Wind in +

¥V

m

)]

@ @J@ l Calculation ] lCoeflicients...] l Check ] W

Figure 5.14: Mask 1.2 Actions

The actions are then allocated to specific categories in mask 1.3. For the two live loads, it is
necessary to create two actions AC2 and AC3 because different combination coefficients v
apply for offices (LC2 and LC3, AC2) and for shopping areas (LC4 and LC5, AC3). However,
according to [9], annex A, page 37, imposed and traffic loads within one building are usual-
ly can be joined to one independent action. All imposed and traffic loads are considered as
one action in the combination according to formula 2.1 (see page 6) for the design situa-
tion ‘Ultimate limit state - basic combination’ if you activate the option Live loads and traf-
fic loads to be subsumed as one independent action.

RSCOMBI 2006 - [Example 3] [esal
File Settings Help
a1 v] |1.3 Actions in Actien Categories accerding to DIN 1055-100 ‘
Input Data X
- General Data Action Categories Afame
Acl!ons . 1. Pemanent&chions ... ..o Gy ACT
- Action Categories
2 Preshess Pi:
34 Imposed Loads - Category & - Domestic, Residential . Ok oads and
X 1affic: Loads to be |
3B -Category B - Offices Oy AC2 ubsumed as one :
3C - Category C - Congregation Areas ... G gyl AR
3D -Category D -Shopping .. .......... Qxi: AC3
3E -Categary E -Storage . ............ Ok
3F Traffic Loads - Categony F - “ehicle Weight = 30 kM, . Ok
3G -Categary G - Wehicle Wieight <160 kb. Oy :
3H -Categoy H - Roofs G 2

[] Da Mot Combine

4.4 Snow and [ce Loads - Sites st afitude H <1 000m ... Oki: ACS
Selected Load

4B - Sites at Altitude H > 1 000 m G 2 Cagzes with Other
Load Cases..
5 windloads. ... ... ... ... ... ... .............Qki AC4
B Temperature [non Fire) ..o B
7. Foundation Subsidence ... ...... ... .. ... .... Qki: [T Simultansously
K Acting Load
8 Otherdctions ... O Cases..
9. Acodentalctions ... A
10, Seismic Actions AR

@ @@ I Calculation ] {Coafficients..J l Check. W

Figure 5.15: Mask 1.3 Action Categories
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There have no imperfections been defined in this example.

Results

203 load groups are generated for the design situation ‘Ultimate limit state - basic combi-
nation’ according to formula 2.1 (see page 6). In mask 2.1, these are shown as follows:

IZ.l Load Groups by Actions

B C D E F G H
Generated Design
Mo. Apply | Load Groups Situation ACY ACZ | AC3 | AC4 | ACH
LG1 UB 135 - - - -
2 [x LG2 .4 uB 135 | 150 - - -
3 = LG5 .. 13 uB 135 | 150 | 150 ° °
4 = LG14. 3 uB 135 | 150 | 150 | 090 =
5 5] LG32 .49 uB 135 | 150 | 150 | 090 | 075
] (= LG50 .. 58 UB 135 | 150 | 150 - 0.75
7 = LG5S .. 64 uB 135 | 150 ° 0.50 °
8 ] LGE5 .. 70 uB 135 | 150 = 090 | 075
9 5] LG71 .73 uB 135 | 150 - - 0.75
10 [ LG74.76 uB 135 = 150 = =
11 = LG77 .. 82 uB 135 = 150 | 090 °
12 ] L83 .. 88 uB 1.35 - 150 | 050 | 0.75
13 5] LE89 . 31 uB 1.35 - 1.50 - 0.75
14 (= LG92 .. 93 uB 1.35 = = 1.50 =
15 = LG94 .. 99 uB 135 | 105 ° 150 °
16 ] LG100 .. 117 uB 135 | 105 | 1.05 | 150 -
17 5] LE118 .. 135 uB 135 | 105 | 105 | 150 | 075
18 (= LG136 .. 141 uB 135 | 105 = 150 | 0.75
19 = LG142 . 147 uB 135 = 105 | 150 °
20 ] LG148 .. 153 uB 1.35 - 105 | 150 | 0.75
21 5] LG154 .. 155 uB 1.35 - - 150 | 0.75
22 [x] LG156 uB 1.35 = = = 1.50
23 = LG157 .. 159 uB 135 | 105 ° ° 1.50
24 ] LG160 .. 168 uB 135 | 105 | 105 - 1.50
25 5] LG169 .. 186 uB 135 | 105 | 105 | 030 | 150
26 (= LG187 .. 192 uB 135 | 105 = 090 | 150
27 = LG193 .. 195 uB 1.35 = 1.05 ° 1.50
28 ] LG196 .. 201 uB 1.35 - 105 | 050 | 1.50
29 = LG202 .. 203 uB 135 - - 050 | 150

Figure 5.16: Mask 2.1 Load Groups by Actions (overall view)

The fact that actions AC2 and AC3 are considered as one action can be seen in the results:
These two actions are taken into account together either as dominant load Q, ; (coefficient
1.5) or as secondary load Q,; (coefficient 1.05).

Thus, both AC2 and AC3 are considered as Dominant actions in load groups LG14 to LG31.

|2.1 Load Groups by Actions

B C D E F G H
Generated Design
No. Apply | Load Groups Situation ACT ACZ | AC3 | AC4 | ACH
1 (=] LG1 UB 1.35 - - - -
2 = LG2. 4 UB 135 | 1.50 = = =
3 [x] LGE5..13 UB 135 | 150 | 150 - -
R Leis 3 UB 135 | 150 | 150 | 090 | -
5 = LG32 .. 45 UB 135 | 150 | 150 | 090 | 075
[ = LG50 .. 58 UB 135 | 150 | 150 - 075
7 = LG59 .. 64 LB 1.35 1.50 = 0.90 =
8 = LGE5 .. 70 UB 135 | 1.50 = 090 | 075
9 = LG71.73 UB 135 | 150 - - 0.75
10 = LG74 .. 76 LB 135 = 150 = =
11 = LG77 .82 UB 1.35 = 150 | 090 =
12 = LG83 .. 88 UB 1.35 - 150 | 090 | 075
Actions in Generated Load Group: LG14 .. 31 Ultirmate limit state - Basic Combination
| AC | Action Description Category | Dominant T W Ty
AC1 | Pemanert actions 1. a 135 - 135
Imposed loads - offices 3B =] 150 - 1.50
AC3 | Imposed loads - shopping 3D [x] 1.50 - 1.50
|_ACA | Wind loads 5. a 150 | 060 [ 090

Figure 5.17: Actions in generated load groups LG14 .. 31
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Input data for generation of load combinations

The input data differs from the previous entry in one thing only: in mask 1.1, you select the
option Load combinations - variable superposition in section Generate for RSTAB.

RSCOMBI 2006 - [Example-3A] =3
File Settings Help
cal ~| [L1 General Data |
Input Data Generate for RSTAB of Supplementary Examination
General Data ) ) . —
- Aetions () Load Groups... Fieduce Possible Load Combinations by | (5]
_ Examining RSTAR Results
- Action Categories (@) Load Combinations - Yaniable Superposition &
(7 Load Combinations - Permanent Superposition @) From Automaticaly Defined all k- L L]
~ Combinations m (=]
Combination Rules according to Code From Load Combinations: s
[DiN 1055100 -

Generating for Design Situations

RSCOM

|1 Static E quilibrium: EBiazic Combination
Acciderital
Seismic
[¥] Uttimate Lirit 5tate: Biasic Combination LB
[ Accidental LA
[ Ssismic us
[T Serviceabilty Limit Characteristic s
State: Generating
Frequent Load Groups or
Quasi-permanent Load Combinations
D?ﬁenerate Supplementary Combinations;
ifram Favorable Permanent Actions
4
A NN

Comment Numbering

Start Number of Generated

- Load Combinatior: 1
[ Calculation ] [Eoefhclents...] [ Check ]

Figure 5.18: Mask 1.1 General Data: Generation of load combinations

Results of generation of load combinations

For the design situation ‘Ultimate limit state - basic combination’, three load combinations
CO7 to CO9 are generated which are to be analyzed. These combinations are created ac-
cording to formula 2.1 (see page 6).

RSCOMBEI 2006 - [Example-3A] EX=)
File Settings Help
Cal v] IZ.l Load Combinations by Actions |
Iriput Data LAl B_ [ € [ b [ ETF ]G]

- General Data Design

- Btions CO | apply | Situation AC2 | AC3 | ACA | ACS

dolion Categories ---IEEI

Fesults 1.35/p | 105 | 105 |150/p | 075

- Load Combinations by Actions 135/p | 105 | 105 | 050 |1.504p

- Load Combinations
- Load Combinations - Reduced

Actions in Generated Load Combination: CO7 Ultirnate limit stats - Basic Combination|  Load Combinations in AC2
AC Action Description Category | Dominant ¥ Wy T Mo Load Cases
AC1 | Permanent actions 1. ] 135 - 135 1 LC2+1C3
m Imposed loads - offices 3B (= 150 - 150
Imposed loads - shopping 3.D [ 1.50 - 1.50
ACd Wind loads 5. a 1.50 060 | 050
AC5 | Snow and ice loads 4.A a 1.50 0.50 0.75

Figure 5.19: Mask 2.1 Load Combinations by Actions
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The combinations CO1 to CO6 represent all possible combinations of load cases within the
respective actions. In the lower part of mask 2.1 in Figure 5.19, you can see that the only
possible internal load combination in action AC2 is the combination CO2 LC2 + LC3. If you
click some different action, the internal combination for this action becomes visible.

Mask 2.2 differs from mask 2.1 mainly in the upper part, where actions are replaced by in-
ner load combinations. If any inner load combinations are in brackets, then these inner
combinations are in the relation Alternative.

RSCOMBEI 2006 - [Example-3A] ==
File Settings Help
CAl vJ IZ.Z Load Combinations |
Input Data A | B [ ¢ [ o [ E | F | G | H |
- General Data Design
— ctions CO | Apply | Situation Co1 o2 CO3 Co4 CO5 CO6
- fiction Categories [EE UB 1354 | 150p | 1504p (0.90) (0.90) 0.75
Results CcoB = UB 1.35/p 1.05 105 | (1.50/p) | (1.50/p) 075
- Load Combinations by Actions ||_C08 = UB 1.35/ 1.05 1.05 (0.90) (0.90) | 150/
- Load Cambinations
- Load Combinations - Reduced
Load Cases in Generated Load Combination CO7 Ultimate limit state - Basic Combination
Action Prevail- Coefficierts Load Case (
co Apply | Mo. Description Category ing Wy 7.y | LC1Ap Lc2 LC3 LC4
o1 [x] AC1 | Permanent actions 1. O 1.35 - 1.35 1.0 - -
AC2 | Imposed loads - offices iB =] 150 - 150 - 10 10 -
Co3 [ AC3 | Imposed loads - shoppi iD [x] 1.50 - 150 - - - 1.0
o4 (¢ | AC4  Windloads 5. ] 150 | 060 | 090 - - - -
CO5 (X | AC4 Wind loads 5. | 150 | 060 | 090
CO6 [ AC5 | Snow and ice loads 4 A [m] 150 | 050 | 075
4 m s

Figure 5.20: Mask 2.2 Load Combinations

The list of internal load combinations is displayed in the lower part of mask 2.2.
For example, the load combination CO7 is expressed as follows in mask 2.1 (Figure 5.19):
1.35AC1/p + 1.50AC2/p + 1.50AC3 + 0.90AC4 + 0.75AC5

If you replace AC1 by combination CO1, AC2 by CO2, AC3 by CO3, AC4 by CO4 or CO5, and
AC5 by CO6, you get:

CO7: 1.35CO1/p + 1.50C02/p + 1.50C0O3/p + 0.90CO4 or 0.90CO5 + 0.75C0O6
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5.4 Skeleton Structure with Imperfections
(DIN 1055-100)

Structure and loads

The skeleton structure from example 3 is again loaded by permanent loads, live loads of of-
fices and shopping areas, wind and snow. Additionally, imperfections are included.

Load case Action Action category
LC1 AC1 permanent
LC2, LC3 AC2 imposed loads, 3.B - offices

W, = 0.70, y, = 0.50, y, = 0.30

LC4, LC5 AC3 imposed loads, 3.D - shopping
vy, = 0.70, y, = 0.70, v, = 0.60

LC6 or LC7 AC4 5. - wind loads
yo = 0.60, v, = 0.50, ¢y, =0

LC8 AC5 4.A - snow and ice loads - sites at altitude < 1000 m
yo = 0.50, v, = 0.20, ¢y, =0

LC9, LC10 imperfections

Table 5.5: Load cases and actions

Load groups are to be generated for the design situation ‘Ultimate limit state - basic com-
bination’ according to DIN 1055-100.

Input data
In masks 1.1, 1.2, and 1.3, you enter the same input data as in example 3.

When you open mask 1.4, the two imperfection-type load cases LC9 and LC10 are shown.

RSCOMBI 2006 - [Example_4] =
File Settings Help
Cal v‘ |l.4 Imperfection-Type Load Cases |
Input Data Existing Load Cases - Type 'Imperfection” Imperfection-Type Load Cases in Combinatorics
ﬁ:ﬁ:::l Data Lca | mperfection +X g = LC Load Case Description | Altemative | Onlfy with LC |Neverwith LC
Aetion Categories [Amli] Imperfection +7 I—J
- Imperfections et
4&
] =
Optiens
Allocation of Imperfection-Type Load Cases
to Each Load Group
Include Imperfection-Type Load Cases
in the Combinations Subject to Defined Load
Cases
? ? @ | Calculation | |Coeflicients... | | Check, Cancel

Figure 5.21: Mask 1.4 Imperfections
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In order to consider the load cases LC9 and LC10 for the generated load groups, transfer
them to the list Imperfection-Type Load Cases in Combinations by using the arrow. The im-

perfections LC9 and LC10 can never act simultaneously, hence the same description has to
be applied in the column Alternative.

Load groups are calculated according to the second order theory. Therefore, every load
group should contain one imperfection. For this reason, select the option Allocation of
imperfection-type load cases to each load group.

RSCOMBEI 2006 - [Example_4] ==
File Settings Help
Cal vJ |l.4 Imperfection-Type Load Cases |
Input D1t Existing Load Cases - Type ‘Imperfection” Imperfection-Type Load Cases in Combinatorics
Eertvelal Data [P — LC Load Case Description Altemative | Only with LC |Never with LC
2°:!°”SE - 2 | [IC3 | imperfedion +X [
- hction Categaries (oo | SN Imperfection +Y
Imperfections
(=]
Options
[7] &liacation of imperfection-Tvpe Load Cases
to Each Load Group
[] Include Imperfection-Type Load Cases
in the Combinations Subject ta Defined Laad
Cases
5 ? @ l Calculation ] lEnEHiciEnls ] l Check ] Cancel

Figure 5.22: Mask 1.4 Imperfections, LC9 and LC10 in a combination
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Results

For the design situation ‘Ultimate limit state - basic combination’, 406 load groups are gen-
erated according to formula 2.1 (see page 6). These are listed in mask 2.1 as follows.

IZ.l Load Groups by Actions

B C D E F G H
Generated Design
Mo. | Apply | Load Groups Situation AC1 AC2 | AC3 | AC4 | ACH
LG1..2 UB 135 - - - -
2 [x] LG3. 8 UB 135 | 1.50 - - -
3 = LG9..26 UB 135 | 150 | 150 - -
4 = LG27 .62 UB 135 | 150 | 150 | 090 =
5 = LG63 .. 98 UB 135 | 150 | 150 | 090 | 075
3 = LG99 .. 116 UB 135 | 150 | 150 - 0.75
7 [x LG117..128 UB 135 | 1.50 - 0.90 -
8 = LG129 .. 140 UB 135 | 150 - 090 | 075
g = LG141 .. 146 UB 135 | 150 ° ° 0.75%
10 = L5147 .. 152 UB 135 = 150 = =
11 = LG153 .. 164 UB 135 - 150 | 090 -
12 [x LG165 .. 176 UB 135 - 150 | 0590 | 095
13 = LG177 ..182 UB 1.35 - 1.50 - 0.75
14 = LG183 .. 186 UB 135 = = 1.50 =
15 = L5187 .. 198 UB 135 | 105 = 1.50 =
16 = LG199 ..234 UB 135 | 106 | 1.06 | 150 -
i [x LG235 .. 270 UB 135 | 105 | 105 | 150 | 075
18 = LG271 ..282 UB 135 | 105 - 150 | 075
19 | L5283 .. 294 UB 135 = 105 | 1.50 °
20 [ L5295 .. 306 UB 135 = 105 | 150 | 075
21 [x] LG307 .. 310 UB 135 - - 150 | 075
22 [x LG311..312 UB 135 - - - 1.50
23 = LG313.. 318 UB 135 | 105 - - 1.50
24 = LG319.. 336 UB 135 | 105 | 105 = 1.50
25 = LG337 .. 372 UB 135 | 105 | 105 | 090 | 150
26 = LG373 .. 384 UB 135 | 105 - 050 | 150
27 [x L5385 .. 390 UB 1.35 - 1.05 - 1.50
28 = LG391 .. 402 UB 135 - 105 | 0390 | 1.50
29 = L5403 .. 406 UB 135 = ° 090 | 150

Figure 5.23: Mask 2.1 Load Groups by Actions (overall view)

If you compare these results with those of the previous example 3 (Figure 5.16), you will
notice that the number of generated load groups was duplicated. This is due to the fact
that an imperfection was allocated to every load group, once as LC9 and once as LC10.

RSCOMEI 2006 - [Example_4] @
File Settings Help
CAl - IZ.Z Load Groups |
Input Data : B_ c D E F G H 1 J K L -
- General Data Design W
< Bt LG | Apply | Stuation | LC1 | LC2 | LC3 | LC4 | LC5 | LCB | LC7 | LCB | LC9 |LCTO
Action Categaries x| UB 135 B o - - - - - 100 -
- Imperfections LG2 £} UB 135 [ - - - = = o - = 100
Results LG3 [ UB 135 | 150 | - - - - - ERET S
- Load Graups by Actions LG4 = uB 135 | 150 | - = - - = = - | 100
- Lnad Groups IG5 | = UB 135 [ 150 [150 [ - = - B BRET
Load Groups - Reduced LGE [E] uB 135|150 | 150 | - - = = = - [1o00
LG7 | = UB 135 [ - [150] - - - = 100 -
G8 | [ UB  [135] - [180] - | - | - | - | - | - [100
1G5 | M UB_ |73A |50 - 1m0 - | - | = | - [Gm0| -
LG10 | = UB_ (135 160 | - [180| - | - | - | - | - [1.00
G| UB_ |135|150| - | 150|160 - | - | - |[100| -
WG12 | = UB 135 (150 - | 150 | 150 | - - - - [1m i
Load Cazes in Generated Load Group LG1 Ultirate limit state - Basic Combination
LC Load Case Description Action | Category | Prevaiing [ v [ w [ 1.w
LC1 | Dead load Al [ 1| ] 135 | - 1
LC9 | Imperfection +X Imperfection-Type Load Case

Figure 5.24: Mask 2.2 Load Groups
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Note
Sometimes you know in advance that imperfections belong to certain load cases and it is
pointless to connect them with other load cases. In this example, load case LC6 includes
wind in direction +X and LC7 wind in direction +Y. The imperfection in LC9 is defined as
inclination in direction +X and the imperfection in LC10 as inclination in direction +Y.

Therefore it is not suitable to combine LC6 and LC10 or LC7 and LC9 in load groups. These
groups will not be decisive.

In RSCOMBI, you can use this fact to reduce the number of generated load groups: Select

the check box Include imperfection-type load cases in combinations subject to defined load

cases in mask 1.4.

RSCOMBI 2006 - [Example_4] =
File Settings Help
Cal vJ |l.4 Imperfection-Type Load Cases
Input D1t Existing Load Cases - Type ‘Imperfection” Imperfection-Type Load Cases in Combinatorics
Eertvelal Data LC Load Case Description Altemative | Only with LC |Never with LC
2°:!°”SE - T e mp c7
- hction Categories WIS Imperfect Y I [lc6 ]
Imperfections mpenecen e
Select Load Case ==
Load Cases for Selection
LC1 Dead load =
LC2 Live load - offices 3. 0G Options
he Liveload; nlfn:.as 205 [7] &llacation of Imperfection-Tvpe Load Cases
LC4 Live load - coridor A-4, to Each Load Group
LCS LivS|Gad SEaridai0.5 [¥] Include Imperfection-Type Load Cases
in the Combinations Subject ta Defined Laad
LE7 | windin=v G
LCa Show load
@) =
/) F E | Calculstion | [Enefﬁcienls ] l Check ] oK

Figure 5.25: Mask 1.4 Imperfections, check boxes in the Options section

If you run the generation of load groups again now, only 250 load groups will be created
instead of 406.
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5.5 Frame (DIN 18800)

Structure and loads

The frame is loaded by permanent load, two variable loads and two accidental loads.

Load case Action Action category

LC1 AC1 permanent

LC2, LC3, LC4 AC2 variable (imposed loads)
LC5 AC3 variable (traffic loads)
LC6 AC4 accidental

LC7 AC5 accidental

Table 5.6: Load cases and actions
Load groups are to be generated for all design situations according to DIN 18800.

Input data

In the mask 1.1 General Data, you select that load groups are to be generated according to
DIN 18800. Tick all design situations.

RSCOMBEI 2006 - [Example_5] ==
File Settings Help
CA1 vJ Il.l General Data |
Input Diata Generate for RSTAB of Supplementary Examination
- General Data =
@ Load Groups... Reduce Possible Load Groups by I
Actions < 4 =]
- Action Categoriss ~ Load Combinations - Yariable Superposition (IR A (o k
~) Load Combinations - Permanent Superposition From Automaticaly Defined O = O
~ Combinations m (=]
Combination Rules according to Code From Load Combinations: 2
i 15800 v ,.E
Generating for Design Situations. o
[¥] Static E quilibrium: Basic Combination EB
Accidental E& U
[¥] Ultimate: Limit 5tate: Basic Combination LB m
Accidental [NEY
Serviceability Limit State 5 m
Generating
Load Groups or
Load Combinations
|| Generate Supplementary Combinations
from Favorable Permanent dctions
Comment Numbering / \
Start Mumber of Generated -—
- Load Group: 1 B-\‘!
E ? @ l Calculation ] lCoeflicients... ] l Check Cancel

Figure 5.26: Mask 1.1 General Data

When you open mask 1.2, action AC1 is created automatically and load case LC1 is allo-
cated to it. Other load cases defined in RSTAB are displayed in the list Existing Load Cases.

I Program RSCOMBI © 2009 by Dlubal Engineering Software




. N
xamples I

Dlubal

RSCOMEI 2006 - [Example_5]

e
File Settings Help
CA1 v] |l.2 Load Cases in Actions |
Input Data
Hah
- General Data o .
) Button 'Create New Action' can
Actions Action Description: he wsed to define "Actions”
- dyction Categaries Seli-weight w | Those are independent of sach
ather.

By means of the tables below,
etion Comment: Load Cases can then be
allocated to each Action.

Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action

Categories”
Existing Load Cases Load Cases in Action AC1
LCz2 Live load 1 - Mo. Load Case Description Altemative
Lc3 Live load 2 (IS 5cf-weight |
LC4 Live load 3
LCS Traffic
LCE Shock.
LC? Fire

n

[ Calculation ] [Coeflicients...] [ Check ]

Figure 5.27: Mask 1.2 Actions

The actions AC2 to ACS5 are created by using the button [Create New Action]. Then, the cor-
responding load cases are allocated.

RSCOMEI 2006 - [Example_5]

Ex

File Settings Help
Cal v] |l.2 Load Cases in Actions |
InpuéDala . Actions Mote

T aeneiallala A0 Self-weight - ) Button 'Create New Actian' can

Aetions Action Description: be used to define “Actions"
- Aclion Categories Live Inads » | Those ae independent of each
AL Traffic loads other.

AC4 Accidental load 1

By means of the tables below,
ACH Accidental load 2

Action Comment; Load Cazes can lhen_be
allocated to each Action.

— Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action

8] [x]

Categories”
Existing Load Cases Load Cases in Action ACZ
- MNo. Load Case Description Altemative
LC2 |Liveload 1
LC3 | Liveload 2
LC4 | Liveload 3

n

[ Calculation ] [Coeflicients...] [ Check ]

Figure 5.28: Actions with allocated load cases
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The actions are then allocated to individual categories in mask 1.3 Action Categories.

RSCOMBI 2006 - [Example_5]
File Settings Help

@ @@ | Calculation | |Enefﬁcienls | | Check

Cal - ‘ |l.3 Actions in Action Categories according to DIN 18800
Input Data
- Genetal Data Action Categories Actions
""AC‘?D"S X 1. PemanentAetions ... Geg A ':1
- hction Categories
2 Waniable ACONS ... Oii  ACZ.AC3 Y
3 Accidental Actions Ag L4, ACH Y

Do Nat Combine
Selected Load
Cases with Other
Load Cases.

Simultaneouszlhy
Acting Load
Cases..

Cancel

Figure 5.29: Mask 1.3 Action Categories

complete.

As there haven't been defined any imperfections for this example in RSTAB, the input is
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Results

In mask 2.1, 128 load groups are listed as follows:

P_.l Load Groups by Actions

Figure 5.30: Mask 2.1 Load Groups by Actions (an overall view)

B [ ¢ T o E F G H
Generated Design
Mo. Apply | Load Groups Situation A1 ACZ | AC3 | AC4 | ACH
] G UB | 135 | - - - -
2 (= LG2.8 UB 135 | 150 - - -
3 = LG9.. 15 LB 135 | 135 | 136 - -
4 (= LG16 UB 135 - 150 - -
5 (= LG17 UA 1.00 - - 1.00 -
6 (= LG18 A 1.00 - - - 1.00
7 = LG15..25 UA 100 | 050 - 1.00 -
8 5] LG26 .. 32 A 100 | 050 | 090 | 1.00 -
9 (= LG33 UA 1.00 - 050 | 1.00 -
10 2] LG34 .. 4D A 1.00 | 050 - - 1.00
11 = LG41 . 47 UA 100 | 050 | 090 - 1.00
12 2] LG48 A 1.00 - 0.90 - 1.00
13 = LG43 EB 110 - - - -
14 2] LG50 .. 56 EB 110 | 150 - - -
15 = LG57 .. 63 EB 110 | 135 | 136 - -
16 2] LG64 EB 1.10 - 150 - -
17 = LGRS EB 0.50 - - - -
18 2] LG6E .. 72 EB 090 | 150 - - -
19 = LG73.79 EB 050 | 135 | 135 - -
20 (= LGE0 EB 0.90 - 150 - -
4l ] LG8 EA 1.00 - - 1.00 -
22 a LGE2 EA 1.00 - - - 1.00
23 ] LG83 . 89 EA 100 | 050 - 1.00 -
24 a LG90 .. 96 EA 100 | 050 | 090 | 1.00 -
25 4 LGS7 EA 1.00 - 050 | 1.00 -
26 a LG9S .. 104 EA 1.00 | 050 - - 1.00
27 ] LG105 .. 111 EA 100 | 050 | 090 - 1.00
28 a LG112 EA 1.00 - 0.50 - 1.00
29 (= L5113 5 1.00 - - - -
30 5] LG114 . 120 5 1.00 | 1.00 - - -
K]l = LG121 127 5 100 | 100 | 100 - -
32 (= LG128 5 1.00 - 1.00 - -

Dlubal

e 16 load groups for the situation ‘Ultimate limit state - basic combination’
(UB, LG1 - LG16, see formula 2.7 and formula 2.8)

e 32 load groups for the situation ‘Ultimate limit state - accidental’
(UA, LG17 - LG4S8, see formula 2.9)

e 32 load groups for the situation ‘Static equilibrium - basic combination’
(EB, LG49 - LG80, see formula 2.7 and formula 2.8)

e 32 load groups for the situation ‘Static equilibrium - accidental’
(EA, LG81 - LG112, see formula 2.9)

e 16 load groups for the situation ‘Serviceability limit state’
(S, LG113 - LG128, see formula 2.7)
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The girder grillage is loaded by permanent load, live load, traffic load, and snow and wind

loads.

Load case Action Action category

LC1 AC1 permanent

LC2, LC3, LC4 AC2 imposed load, 3.D - shopping

LC5 AC3 traffic load, 3.F - vehicle weight < 30 kN

LC6 AC4 snow and ice loads - other CEN members - sites at alti-
tude over 1000 m

LC7 or LC8 AC5 wind loads

Input data

Table 5.7: Load cases and actions

Load groups are to be generated for the design situation ‘Ultimate limit state - basic com-
bination’ according to EN 1990 CEN.

In the mask 1.1 General Data, select that load groups are to be generated according to

EN 1990 for the design situation Ultimate limit state - basic combination. To economize
on material, the combination rule according to formulas 6.10 and 6.10b is to be applied.
Formulas 6.10 and 6.10b in EN 1990 correspond to Formula 2.11 and Formula 2.12 in this
manual (see page 9).

RSCOMBEI 2006 - [Example 6] ==
File Settings Help
CA1 v‘ Il.l General Data |
Input Diata Generate for RSTAB of Supplementary Examination
- General Data — =
Actions @ Load Groups... =) Reduce Possible Load Groups by =]
. . L . .. Examining RSTAB Results...
- Action Categoriss Load Combinations - Yariable Superposition k
Load Combinations - Permanent Superposition From Automaticaly Defined O = O
~ Combinations m (=]
Combination Rules according to Code From Load Combinations: 2
EH 1540 - Changed P L_,.E
Generating for Design Situations Settings for Combinatorics acc. to EN 1990 o
Static: Equilibrium: Basic Cambination Basic Ulimate Limit State Cambination
Accidental Apply Combination Equation 610 U
Seismic Fiule: @ Equations £.10a
7] Lilimate Lirit State: [Z] Basic Combinstion 1B B n
Accidental U& | Accidental Combination according m
Sefaiils us to Equations B.11a and B.11b
Sepieeeby bt |Gl %’;2%5;‘:‘3‘"6“0” @ i1 :
State: F " Wz 1 Generating
(=8 T Load Groups or
Quasi-permanent Load Combinations
Generate Supplementary Combinations
from Favorable Permanent dctions
Comment Numbering / \\
Start Mumber of Generated -—
- Load Group: 1 B-\‘!
E ? @ | Calculation | | Coeflicients... | | Check Cancel

Figure 5.31: Mask 1.1 General Data
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When you open mask 1.2, the action AC1 is created automatically and load case LC1 is al-

located to it. The remaining load cases that have been defined in RSTAB are displayed in the

section Existing Load Cases.

- Action Categoriss Permanent actions

Action Comment:

Existing Load Cases Load Cases in Action AC1

&)
£
ol (L

LC2 Span 1 MNo. Load Case Description
LC3 Span 2 LC1 | Dead load

LC4 Span 3

LCS Traffic

LCE Shiow

LC? Wind in +{ =

LCa Wind in #Y

3]

Check |

[ Calculation ] [Coeflicients...] [

RSCOMBI 2006 - [Example 6] ==
File Settings Help
Cal v] |l.2 Load Cases in Actions |
Input Data Actions Mole
- General Data Pemanent ach A
Actions e Action Description: ulion TLreale Mew Acton tan

be used to define “Actions"
Those are independent of each
other.

By means of the tables below,
Load Cases can then be
allocated to each Action.

Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action
Categories”

Altemative

Figure 5.32: Mask 1.2 Actions

The actions AC2 to AC5 can now be created by using the button [Create New Action].

When allocating LC7 and LC8 to action AC5, you must pay attention to the mutual exclusivi-

ty of these two load cases. Thus, enter the same description in the Alternative column.

Action Comment:

Existing Load Cases Load Cases in Action ACS
MNo. Load Case Description
LC7 | Windin +X

Wind in +

BY]

n

3]

Check |

[ Calculation ] [Coeflicients...] [

RSCOMBEI 2006 - [Example 6] ==
File Settings Help
Cal v] |l.2 Load Cases in Actions |
InpuéDala Da Actions Mole
A:l?;r:: @ A1 Permanent actions - Pelin Bl Button 'Create Mew Action' can
.. ration Cateqoi AC2 Live loads = = be used to define "Actions
chion L-ategones “wiind lnads Those are independent of each
AL Traffic loads other.
AC4 Snow and ice loads

By means of the tables below,
Load Cases can then be
allocated to each Action.

Ih the following table 1.3, the
Actions are then allocated to
the comesponding "Action
Categories”

Altemative
Wind

Figure 5.33: Actions with allocated load cases
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The actions can then be allocated to corresponding categories in mask 1.3.

RSCOMBI 2006 - [Example_6]
File Settings Help

@ @@ | Calculation | |Enefﬁcienls | | Check

Cal - ‘ |l.3 Actions in Action Categories according to EN 1990 CEN
Input Data
L BB Action Categories Actions
""AC‘?D"S X 1. PemanentAetions ... Geg A
- hction Categories
2 Prestiess ... Pk
34 Imposed Loads - Categarp & - Domestic. Residential [iei Live Loads and
Traffic Loads to be
3B -Category B -Offices .. ............ Oki Subsumed as one
3C - Category C - Congregation Areas . ... Ok Independent Action
3D -Categorp D -Shopping ............ Okic &AC2
3E - Category E - Storage (i
3F Tiaffic Loads - Category F - ehicle eight <30 kN, . Qgi; AC3
aG - Category G - Wehicle Weight <160 kbl Qi
3H -CategoryH -Roofs ... oo Ok
44 Snowandlce Loads - Finl, Island, Norway, Sweden .. Ou,i: Do Mat Combine
Selected Load
4B - Other CEN Countries - Sites at Altituds H > 7000m . .. Qi AC4 Cazes with Other
4C - Sites ot Attude HE1 000m .. Oki L) s
B WindLloads ... [ieic ACH
B Temperature [non Fire) . Ok ':1 Simultaneouszlhy
Acting Load
7. AccidentalActions ... ... Ag Cazes..
B SeismicAchions ... AR

*
]
Ok Cancel

Figure 5.34: Mask 1.3 Action Categories

As there aren’t any imperfections to be considered, the input is complete.
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Results in RSCOMBI
In mask 2.1, 341 load groups are displayed.

|2.l Load Groups by Actions

B C D E F G H
Generated Design

Me. Apply | Load Groups Situation AC1 ACZ | AC3 | AC4 | ACH

o LG1 UB 135 = = =
2 [x] LG2..8 UB 135 | 1.08 = =
] = LGS .. 15 UB 135 | 105 | 105 =
4 &3] LG16..22 UB 135 | 105 | 105 | 105 =
5 (= LG23 .. 36 UB 135 | 105 | 1.05 | 105 | 090
[ = LG37..50 UB 135 | 1.05 | 105 = 0.50
7 = LGH1 .. 57 UB 135 | 1.05 = 1.05 =
8 = LGh8 .. 71 UB 135 | 1.05 - 105 | 090
9 = LG72..85 UB 135 | 1.08 = = 0.50
10 (=] LGB6 UB 135 = 1.05 = =
11 [x] LG87 UB 1.35 = 105 | 1.05 =
12 (= LGBB .. 89 UB 1.35 - 105 | 1.05 | D90
13 = LGS0 .. 91 UB 1.35 - 1.05 = 0.50
14 ] LG92 UB 1.35 = = 1.05 =
15 (= LG93..54 UB 1.35 - - 105 | 090
16 (=] LG5 .. 96 UB 1.35 = = = 0.50
17 ] LGS7 UB 115 = = = =
18 (x] LG9S .. 104 UB 1.15% | 150 = =
19 (=] LG105.. 111 UB 1.15 | 150 | 1.05 o
20 (= LG112 .. 118 UB 115 | 150 | 105 | 105 =
21 &3] LG119..132 UB 115 | 150 | 1.05 | 105 | D90
22 (= LG133 .. 146 UB 115 | 150 | 1.05 - 0.90
23 = LG147 .. 153 UB 115 | 1.50 = 1.05 =
24 = LG154 .. 167 UB 115 | 150 = 105 | D90
25 = LG168 .. 181 UB 115 | 1.50 - - 0.90
26 [x] LG182 UB 1.15 = 1.50 =
27 = LG183 .. 189 UB 1.1% | 105 | 150 =
28 5] LG190 .. 196 UB 115 | 105 | 150 | 105 =
pat] = LG197.. 210 UB 1.15 | 1.05 | 150 | 1.05 | 090
30 = LG211 .. 224 UB 115 | 1.05 | 150 = 0.50
3 ] LG225 UB 1.15 = 150 | 1.05 =
32 (= LG226 .. 227 UB 1.15 - 150 | 1.05 | D90
33 = LG228 .. 229 UB 1.15 = 1.50 = 0.50
34 ] LG230 UB 1.15 = = 150 =
35 5] LG231 .. 237 UB 115 | 1.05 = 150
36 = LG238 .. 244 UB 1.15 | 1.05 | 1.05 | 150 =
37 (= LG245 .. 258 UB 115 | 105 | 105 | 150 | 090
38 &3] LG259 .. 272 UB 1.15 | 1.05 = 150 | D90
39 [x] LG273 UB 1.15 - 105 | 150 -
40 = LG274 .. 275 UB 1.15 - 105 | 150 | 050
41 = LG276 .. 277 UB 1.15 - = 150 | 090
42 = LG278 .. 279 UB 1.15 - - - 1.50
43 = LG280 .. 253 UB 1.15 | 1.08 = = 1.50
44 = LG294 .. 307 UB 115 | 105 | 105 = 1.50
45 5] LG308 .. 321 UB 115 | 105 | 1.05 | 105 | 150
46 = LG322 .. 335 UB 1.15 | 1.08 = 105 | 1.50
47 = LG336 .. 337 UB 1.15 - 1.05 = 1.50
45 &3] LG338 .. 339 UB 1.15 - 105 | 105 | 150
43 (= LG340 .. 341 UB 1.15 - - 105 | 150

Figure 5.35: Mask 2.1 Load Groups by Actions (overall view)

Dlubal

The load groups LG1 to LG96 were generated according to formula 2.11, the load groups
LG97 to LG341 according to formula 2.12 (see page 9).
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5.7 Column (ASCE 7)

Structure and loads

A concrete column is loaded by five load cases. Every load case represents an individual ac-
tion. The load cases and column have already been defined in RSTAB.

Load case Action Action category
LC1 D dead load

LC2 L live load

LC3 w wind load

LC4 Fa flood load

LC5 E earthquake load

Table 5.8: Load cases and actions as specified in ASCE 7

In RSCOMBI, load groups are to be generated according to ASCE 7-02, section 2.3 (LRFD),
that is Combining factored loads using strength design, and consequently also according to
section 2.4 (ASD), that is Combining factored loads using allowable stress design. Then all
results are to be exported to RSTAB.

Input data

In the mask 1.1 General Data, you choose that load groups are to be generated according
to ASCE 7, Section 2.3 (LRFD). Due to the fact that flood load is to be considered, select the
option Load combinations including flood load according to 2.3.3 or 2.4.2.

RSCOMBI 2006 - [Example 1] ==
File Settings Help
CA1 vJ Il.l General Data |
Input Diata Generate for RSTAB of Supplementary Examination

- General Data — =

e Bchions @ Load Groups.. [] Beduce Possible Load Groups by =]

~ Load Combinations - Yariable Superposition I SR (e

RSCOMBI

~) Load Combinations - Permanent Superposition From Automaticaly Definsd d
~ Combinations
Combination Rules according to Code From Load Combinations:

ASCE 7 -

2006

Generating for Combinations acc. to ASCE 7-02

@ Section 2.2 [LRFD) R
Combining Factared Loads Using

Strength Design

~) Section 2.4 [A5D] =
Combining Factared Loads Using
Allowable Stress Design

[ Exception 1. according to 2.3.2

ad Combinations Including Flood Load
{according to 233 or 2.4.2

Generating
. Load Groups or
[71%-Zane or Coastal A-Zone accarding ta 2.3.3 Load Combinations

Load Combinations Including Atmosphernic loe
Loads accordingto 234 or 2.4.3

/NS

Comment Numbering
Start Number of Generated -—
- Load Group: 1 B‘\‘!
? g @ Calculation Coefficients. .. Check, Cancel

Figure 5.36: Mask 1.1 General Data
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For the American ASCE 7 standard, the mask 1.3 Action Categories does not exist. All action

categories are listed in the mask 1.2 Load Cases in Actions. In the lower tables of this mask,
you assign existing load cases to available actions.

RSCOMBEI 2006 - [Example 1] ==
File Settings Help
CA1 v] |l.2 Load Cases in Actions |
Input Data Actions Mote
- General Data 3 . _
e Dead Load - fction D tior: Al action categories will be
Clions Di \weight of lce Glion Lescriptorn: listed here. Load cases will
- Dead Load then be assigned to the actions
E Earthguake Load s thraugh the lower tables
F Load due to Fluids with Wwel-d:
Fa Flood Load Action Comment:
H Load due to Lateral Earth Pres
L Live Load a
Existing Load Cases Load Cases in Action D
LCt Dead load - Mo. Load Case Description AMtemative
L2 |Live load E |
LC3 wind load
LC4 Shock.
LCE Seizgmic load

Figure 5.37: Mask 1.2 Load Cases in Actions with all specified actions according to ASCE 7 in section Actions

Every load case represents one action. You can also insert action descriptions in the box
Action comment. The input is now complete.

Results for the strength design (LRFD)

By combining factored loads using the strength design, seven load groups are generated.

RSCOMBEI 2006 - [Example_1] EX=)
File Settings Help
Cal v] IZ.l Load Groups by Actions |
Input Data B [ c [ D [ ETF TG
eneral Data Generated Design
L. Actions Mo. | apply | Load Groups | Situation 1] Fa L W
Llts 1 5] LG1 25 \;5) 120 - -
oad Groups by Actions 2 5] LG2 230 1.20 - 1.00
oad Groups 3 ] LG3 23(6) 0.0 - -
oad Groups - Reduced 4 | M | LG4 23(6) 050  1.00 - -
[ 5 MEe LG5 23(6) 050 | 1.00 - 0.80
6 = LG6 23(6) 0.90 - - 0.80
7 a LG7 23 0.90 - - -
Actions in Generated Load Group: LGS Section 23 (6] Load Cases in &ction Fa
AC Action Description Factor Mo Load Cases
D | Dead Load 0.50 1 LC4
Flood Load 1.00
W | Wind Load 0.80

Exp

Figure 5.38: Mask 2.1 Load Groups by Actions — results for strength design (LRFD)
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In mask 2.2, you can find the detailed results. These are sorted by load cases instead of

actions.
RSCOMBI 2006 - [Example 1] ==
File Settings Help
CA1 v] P.Z Load Groups |
Input Data B [ ] ETFJ
i General Data = Design
. Actions Apply | Stuation | LC1 | LC2 | LC3 | LC4
Results G [ @ | 23/ [120] - | - -
i Load Groups by Actions G2 | = 23(5) [120]1.00
Load Groups LG3 = 23 \:E) 090 - a
i.. Load Groups - Rreduced LG4 | = 23(6) | 090 1.00
2306 | 030 0.80 | 1.00
LG6 = 23(6) 0.90 0.80
LG7 ] 230 0.50 S
Load Cases in Generated Load Group LGS Section 2.3 (]
LC Load Case Description Action Factor of Action | Exceptional 1 Factor
LC1 | Dead load D 0.50 = 0.50
LC3 | Wind load W 0.80 = 0.80
LC4 | Shock Fa 1.00 - 1.00

Figure 5.39: Mask 2.2 Load Groups

Results for the allowable stress design (ASD)

By combining factored loads using the allowable stress design, five load groups are gener-

ated.
RSCOMBI 2006 - [Example_1] ==
File Settings Help
Al ~ | -1 Load Groups by Actions |
Input Data B [ c D [ E[F G
Geneiallata - Generated I:‘,leslgn )
L Ackions 0. Apply | Load Groups Situation D Fa L W
Fesults 1 [ LG1 24(1) 1.00
i Load Groups by Actions 2 ] LG2 247 060 =
-~ Load Groups 3 e LG3 240 060 | 075 -
- Load Groups - Reduced [ & LG4 247 | 060 | 075 100
5 = LG5 2400 0.60 = 1.00
Achions in Generated Load Group: LG4 Section 24 [7]| Load Cazes in Action D
AC Action Description Factor Mo Load Cases
IR D=ad Load GED ) [ T_1C0
Fa_ | Flood Load 075
W | Wind Load 1.00

Figure 5.40: Mask 2.1 Load Groups by Actions — results for allowable stress design (ASD)
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In case of the strength design, you can export seven load groups and also one ‘Either-or’
combination to RSTAB. For the latter, you have to select this option in the section Either/or

Load Combination in the Export dialog box.

Export
Statistics

Generated Load Groups to be Exported in
RSTAR

Murmber of
- Load Groups: 7
- Load Combinations: 1

Either/Or Load Combination

V]iAdditionally summanze all generated

Export Type
Generated load groups are to be exported az
LG1 - LG7.
There already exist in RSTAB LGT ... LGR2
Type of Mumbering:
@ Usze the first free position and renumber
newly generated LG
Delete original LG with identical numbers
Delete ariginal LG with identical and higher
nurmbers
[ QK. ] | Cancel

Figure 5.41: Dialog box Export — strength design (LRFD)

In case of the allowable stress design, five load groups and one load combination can be

exported to RSTAB.

Export
Statistics

Generated Load Groups to be Exported in
RSTAR

Mumnber of
- Load Groups: 5
- Load Combinations: 1

Either/Or Load Combination

J|Additionally summanize: all generated
iLoad Groups

@

==

Export Type

Generated load groups are to be exported as
LG1 - LG5

There already exist in RSTAR LG ... LGS2!

Type of Humbering:

@ Use the first free position and renumber
newly generated LG

Delete original LG with identical numbers

Delete original LG with identical and higher
riurnbers

[ ok ] | Cancel

Figure 5.42: Dialog box Export — allowable stress design (ASD)
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5.8 Framework Structure (CAN/CSA)

Structure and loads

A framework structure is loaded by dead load, live loads of offices and of shopping areas,
and wind loads.

Load case Action Action category
LC1 D Dead load

LC2, LC3, L Live load

LC4, LC5

LCe, LC7 W Wind load

Table 5.9: Load cases and actions

There are load groups and load combinations to be generated according to the Canadian
standard CAN/CSA, clause 7.2.2 (without earthquake).

Input data for generation of load groups

In the mask 1.1 General Data, you decide that load groups are to be generated according
to CAN/CSA S$16.1-94, Clause 7.2.2 (without earthquake).

In mask 1.2 Load Cases in Actions, all action categories are to be specified. You assign load
cases to actions in the lower tables.

When allocating LC6 and LC7 to W, you must pay attention to the mutual exclusivity of
these two load cases. Thus, enter the same description in the Alternative column

RSCOMBI 2006 - [Example_3] ==
File Settings Help
Al ~ | -2 Load Cases in Actions |
InpuéDala " Actions Wote:
f
""Aepela ata o Dead Load - Action D tior: All action categaries will be
chions E Eatthquaks Load chion Leserpfan: listed here. Load cases will
X witd load then be azsigned to the actions
L Live Load [Use and Dccupanr through the lower tables.
T Temperature changes, thrinka
_ Wind load Action Comment:
Existing Load Cases Load Cases in Action W
- Ma. Load Case Description Altemative
LCE | Wind in +X Wind
— Windin Y
>
B
(=)
? ? @ I Calculstion I IEoefhclents... I I Check I Cancel

Figure 5.43: Mask 1.2 Load Cases in Actions
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Results

48 load groups are generated for clause 7.2.2 of the CAN/CSA standard. In mask 2.1, they
are listed as follows.

RSCOMBI 2006 - [Example_3] ==
File Settings Help
Cad v] |z.1 Load Groups by Actions |
Input Data [a | B D [ E | F |
General Data Generated Design
- hctions No. | Apply | Load Groups | Situation D L w
Results 1 B4 LG1 722 1.25 -
- Load Groups by Actions 2 = LG2 .16 122 125 | 150
- Load Graoups N = LG17.. 46 125 | 105 | 105
Load Groups - Reduced 4 5] LG47 48 722 125 = 150
Achions in Generated Load Group: LG17 . 46 Clauze 7.2 2| Load Cases inAction L
AC Action Description o v L) Factor Mo Load Cases -
D | Dead Load 1.25 125 1 Lc2
Live Load (LIse and Occupanncy of structures, moveab: 150 | 070 | 1.00 | 105 2 LC2+1C3
W | Wind load 150 | 070 | 100 | 105 3 |c2+LC3+1C4
4 |LC2+1C3+1CA+L |=
5 |[LC2+1C3+LC5
6 |Lcz+1C4
7 |Lc2+LC4+1CH
8 |uc2+1Cs
9 |c3
10 |LC3+LC4
11 |LC3+LC4+LCH 2

Figure 5.44: Mask 2.1 Load Groups by Actions

Input data for generation of load combinations

The input data differs from the previous entry in one thing only: in mask 1.1, you select the
option Load combinations - variable superposition in section Generate for RSTAB.

RSCOMBI 2006 - [Example 3] ==
File Settings Help
CA1 v] Il.l General Data |
Input Diata Generate for RSTAB of Supplementary Examination
- General Data —
Achions (0) Load Groups... Bieduce Possible Load Combinations by | =]

Examining RSTAE Results...

(@ Load Combinations - Yariable Superpositior

~) Load Combinations - Permanent Superposition @ From Automaticaly Defined O = O

~ Combinations m (=]

Combination Rules according to Code From Load Combinations: 8
CAN /LS4 - i"i
Generating for Combinations acc. to CAN / CSA o

@ Clause 7.2 2 [without Earthquake|

() Clauze 7.2.6 [with E arthquaks) — U
|| Generate Supplementary Combinations from m
Favorable Pemmament Actions m

Generating

Load Groups or
Load Combinations

b
e - i \
Comment Numbering
Start Mumber of Generated -—
- Load Cambinstion: 1 éﬂ

[ Calculation ] [Coeflicients...] [ Check ]

Figure 5.45: Mask 1.1 General Data: Generation of load combinations
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Results of generation of load combinations

For the design situation according to clause 7.2.2 of the Canadian standard CAN/CSA, the
three load combinations CO5 to CO7 are generated which are to be analyzed.

Engineering Software

Dlubal

RSCOMBI 2006 - [Example_3]
File Settings Help

ol ~ | 1 Load Combinations by Actions
Input Data [ A | B [ c [ o | E |
General Data Design
- hctions CO | Apply | Situation D L W
Results [ 5 s 1.25/p | 1.50 °
- Load Combinations by Actions 6 = 722 125/p | 105 | 105
- Load Comhbinations 7 ] 22 1.25/p - 150

Load Combinations - Reduced

Aclions in Generated Load Cambination: CO5
AC Action Description

Eale=1f=y e

I Dead Load L1
L Live Load {LUse and Occupanncy of stuctures, moveab I

Clause 722 Load Combinations in [

Factor Mo Load Casss
125 1 LC1/p
1.00 | 150

Figure 5.46: Mask 2.1 Load Combinations by Actions

The combinations CO1 to CO4 represent all possible combinations of load cases within the
respective actions. In the lower part of mask 2.1 in Figure 5.46, you can see that there are

two possible internal load combinations within combination CO5: LC7/p and LC1/p+ LC3.

If you click some different combination, the internal combinations become visible.

72
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A: Literature

EN 1990 Basis of Structural Design (Eurocode).

EN 1995 Design of Timber Structures (Eurocode 5).

ASCE 7. Published in 2006 by the American Society of Civil Engineers.

ACI 318-08. Published in January 2008 by the American Concrete Institute.
CAN/CSA. Published by the Canadian Standards Association.

IS 800 General Construction in Steel — Code of Practice. Published in December 2007
by Bureau of Indian Standards.

DIN 1055-100 Einwirkungen auf Tragwerke. Published in March 2001
DIN 18800 Stahlbauten. Published in November 1990

Griinberg, J.: Grundlagen der Tragwerksplanung — Sicherheitskonzept und Bemes-
sungsregeln fur den konstruktiven Ingenieurbau. Erlduterungen zu DIN 1055-100,
Published 2004
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