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1. Introduction
1.1 Add-on Module RSMOVE

RSMOVE is one of the numerous add-on modules of the RSTAB program family. The pro-
gram facilitates the generation of load cases determined from the various positions of mov-
ing loads. These loads can be relevant in different fields, for example crane loads or vehicle
loads on bridge constructions.

The RSTAB program concept does not include the direct analysis of influence lines. Howev-
er, RSMOVE allows for modeling such type of lines.

The individual load positions of a moving load can be defined easily in the add-on module
RSMOVE. You only need to specify the load parameters (such as type of load, space be-
tween load positions) and the moving distance. During the process of load case generation,
it is also possible to create the enveloping load combination resulting from the single load
positions.

RSMOVE offers you sophisticated control parameters for the load generation. Various types
of loads, for example, can be applied parallel as well as offset to sets of members or added
to already defined loads of existing RSTAB load cases.

All load specifications can be saved in the library to make them available for further struc-
tures.

The table input can be exported directly to MS Excel or OpenOffice.org Calc for further use
or storage.

Like other add-on modules, RSMOVE is completely integrated in RSTAB. Thus, the program
is not only an integral part of the main program in its appearance.

We hope you will enjoy working with RSMOVE.

Your team from ING.-SOFTWARE DLUBAL
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1.2 RSMOVE Team
The following people were involved in the development of RSMOVE:
Program coordination
Dipl.-Ing. Georg Dlubal
Dipl.-Ing. (FH) Younes El Frem
Programming
Ing. Ondrej Sasinka
Program design, dialog figures and icons
Dipl.-Ing. Georg Dlubal Ing. Jan Milér
MgA. Robert Kolouch
Program supervision
Ing. Tomas Ferencz
Manual, help system and translation
Dipl.-Ing. (FH) Robert Vogl Mgr. Michaela Kryskova
Ing. Dmitry Bystrov Dipl.-U. Gundel Pietzcker
Jan Jerabek Mgr. Petra Pokorna
Ing. Ladislav Kabrt
Technical support and quality management
Dipl.-Ing. (BA) Markus Baumgartel Dipl.-Ing. (FH) Bastian Kuhn
Dipl.-Ing. (BA) Sandy Baumgaértel M.Sc. Dipl.-Ing. Frank Lobisch
Dipl.-Ing. (FH) Steffen ClauB3 Dipl.-Ing. (FH) Alexander Meierhofer
Dipl.-Ing. (FH) Matthias Entenmann M.Eng. Dipl.-Ing. (BA) Andreas Niemeier
Dipl.-Ing. Frank Faulstich M.Eng. Dipl.-Ing. (FH) Walter Rustler
Dipl.-Ing. (FH) René Flori M.Sc. Dipl.-Ing. (FH) Frank Sonntag
Dipl.-Ing. (FH) Stefan Frenzel Dipl.-Ing. (FH) Christian Stautner
Dipl.-Ing. (FH) Walter Fréhlich Dipl.-Ing. (FH) Robert Vogl
Dipl.-Ing. (FH) Andreas Hérold Dipl.-Ing. (FH) Andreas Wopperer

1.3 Using the Manual

Topics like installation, graphical user interface, results evaluation and printout are de-
scribed in detail in the manual of the main program RSTAB. The present manual focuses on
typical features of the RSMOVE add-on module.

The descriptions in this manual follow the sequence and the structure of the module tables.
The text of the manual shows the described buttons in square brackets, for example [New].
At the same time, they are pictured on the left. Expressions appearing in dialog boxes,
tables and menus are set in italics to clarify the explanations.

At the end of the manual, you find the index. However, if you don’t find what you are look-
ing for, please check our website www.dlubal.com where you can go through our FAQ
pages by selecting particular criteria.
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1 1.4 Open the Add-on Module RSMOVE

RSTAB provides the following options to start the add-on module RSMOVE.

Menu

To start the program in the menu bar,
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point to Others on the Additional Modules menu, and then select RSMOVE.

Additional Modules | Window  Help

ElsdnxaoB

Design - Compaosite ]

. e R SRR
Shape Properties rp T | I s W W e e
Design - Steel 4
Design - Concrete k
Design - Timber 4

Dynamic b

Connections 3

Foundations 3

Stability 3

Towers b

Others k| [T | DEFORM Deformation Analysis
4, RSMOVE Generation of Moving Loads
Eﬁ RSIMP [k Generation of Imperfections
:_} RSCOMEI 2006 Generation of Load Groups and Load Combinations
:_3' RSCOMBI Generation of Load Groups and Load Combinations

Figure 1.1: Menu: Additional Modules — Others — RSMOVE

Navigator
To start RSMOVE in the Data navigator,

open the Additional Modules folder and select RSMOVE Members.

Project Navigator
F™ RSTAB
E| ?@ Demo-5*
: - Structural Data
. Loads
] Results
] Printout Reports
-] Guide Objects
' Additional Modules
|_=_| i Favorites
i
----- T SHAPE-THIM 7 - Section Properties of Thin-walled 5ections
&8 SHAPE-MASSIVE - Section Properties of Thick-walled Sections
STEEL - General Stress Analysis for Steel Members
@ STEEL EC3 - Design according to Eurecode 3
STEEL AISC - Design according to AISC (LRFD or ASD)
s STEEL IS - Design according to IS 800
E STEEL SIA - Design according te SIA 263:2003
STEEL BS - Design according te BS
@ KAPPA - Buckling Analysis for Compression Members
--[EH LTB - Lateral Torsional Buckling Analysis

< | T | 2

| »

m

EEData E'Display 4

Figure 1.2: Data navigator: Additional Modules —» RSMOVE Members
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2. Input Data

All data required for the definition of design cases is entered in tables. The [Pick] button al-
lows for a graphical selection of the relevant members or sets of members.

When you have started the add-on module, a new window opens where a navigator is dis-
played on the left, managing all available tables. The pull-down list above the navigator
contains the generation cases (see chapter 4.1, page 19).

If you open RSMOVE in an RSTAB structure for the first time, the module will import the fol-
lowing data automatically:

e Members and sets of members

e Load cases and load combinations
To select a table, click the corresponding entry in the RSMOVE navigator or page through

the tables by using the buttons shown on the left. You can also use the function keys [F2]
and [F3] to select the previous or subsequent table.

Click [OK] to save the entered data and quit the add-on module RSMOVE. When you click
[Cancel], you quit the module but without saving the data.

The data in RSMOVE is entered in two input tables. As the results of the load case genera-
tion will be transferred directly to RSTAB, RSMOVE requires no result tables.

I Program RSMOVE © 2011 Ing.-Software Dlubal
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2.1 General Data

In table 1.1 General Data, you define the relevant sets of members as well as important pa-
rameters for the generation of load cases.

RSMOVE Members - [Demo-5] &J
File Settings Help
Cé&1 - Moving Loads - ‘ |L1 General Data
I'?DUDa Sets of Members

eral Datal

Members No., 1318 - (& [B] (X (2]

7«37 E <- Add Set of Members

Length: 25.098 [m]

- . MNumber of

First Load at: 0.000 [m] Generated Load
Increment: 0.500 [m] Cazes: 51

Start Generation with

No, LC Mo 14 exists therefore: CO MNo. 3 ewists therefore: E

Load Caze LC. 14 [1..9999] @ Ovenarite | Dvenarite

Load Combination CO: 3 [1..9939] Add Loads

Generated LC Wil Be Combined as For 2nd and Follewing Sets of Members
Permanent First Load at: 0.000 [m]

'@ Conditional Load Proportion Generating of Load
Compared to Cases from Moving
Option Tt Members Set 10000 {0,001 - 1000.0] Loads
Moving Loads Run over End
of Set of Members
Comment - -
Craneway left # right L
? ? g Generate Check. Cancel

Figure 2.1: Table 1.1 General Data

Sets of Members

The Members to which moving loads are applied can be defined manually by entering the
member numbers. To select the objects graphically in the RSTAB work window, use the but-
tons [Pick Member(s)] or [Pick Continuous Members].

In case no set of member has yet been defined in RSTAB, you can create a new set of mem-
bers in the add-on module RSMOVE by using the [New] button. The dialog box New Set of
Members appears where you can specify further data. Please note that only Continuous
Members are allowed for defining the member set type: It is not possible to assign moving
loads to branching groups of members.

Furthermore, you have to take care that the members in the set of members are connected
to one another. Therefore, groups of members or unconnected members are not accepted
in the Members No. list. The member orientation, however, has no relevance for the load
generation.

Use the [Delete] button to remove a set of members from the list. In case you have defined
several sets of members for the application of parallel moving loads (see below), you first
have to select the set of members that you want to delete by means of the [¥] button in
the list in order to set it active.

When you click the button [Reverse Orientation], the program arranges the members con-
tained in the set of members in reverse order. In this way, you can set the moving loads to
be running along the set of members in the opposite direction.

Program RSMOVE © 2011 Ing.-Software Dlubal
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The two [Pick] buttons for Add Set of Members have a special meaning. They are not used
for a new definition of an RSTAB set of members, but for adding a set of members to the
RSMOVE list Members No. in terms of a new row in the list. In this way, it is possible that
the same moving load runs parallel or simultaneously along different sets of members. A

second or subsequent set of members can be defined graphically.

The individual sets of members for which loads are generated can be displayed in the list by
means of the [¥] button. Find an example with several sets of members described in chap-
ter 3.3.

The Length refers to the longest set of all sets of members defined in the Members No. list.

In the input field First Load at, you enter the first position of the load. It describes the dis-
tance of the first load position from the first node of the first member.

The Increment defines the (same) spacing between the individual load positions.

A moving load starting to enter the runway of a set of members can be modeled by a nega-
tive start value. In the table section below, RSMOVE provides an Option to determine addi-
tionally that the Moving Loads Run over End of Set of Members.

Based on the length of the set of members and the increment, RSMOVE determines the
Number of Generated Load Cases indicating how many load positions are possible. RSTAB
allows for 9,999 load cases.

Start Generation with

In this table section, you enter the No. that you want to use for the first generated load
case. The subsequent load positions of a generation case will receive load case numbers in
ascending order.

Based on the different load cases, RSMOVE creates a load combination where the load cas-
es are superimposed with the 'Or' setting as acting alternatively. The number of this enve-
loping load combination must be defined in the No. input field.

In case you enter load case or combination numbers that already exist in RSTAB, additional
selection fields and check boxes are activated (see Figure 2.1): For load cases you decide
whether RSMOVE will Overwrite the existing load cases or Add Loads that have been gener-
ated. For load combinations the program offers you only the Overwrite option. If the check
box is not ticked, RSMOVE won't generate a new combination.

RSTAB allows for 9,999 respectively for load cases and load combinations.

Generated LC Will Be Combined as

The two options define the type of load case superposition in the generated load combina-
tion. The Permanent combination takes into account the individual load cases as permanent
actions. The Conditional setting considers the load cases only when the results have an un-
favorable effect on the values of the internal forces and deformations.

The load cases resulting from the individual load positions are always linked with the 'Or'
criterion, this means that they are mutually exclusive.

For 2nd and Following Sets of Members

This table section is only active if several sets of members have been defined (see above).
For the second set of members, and further sets of members where applicable, you can
specify the First Load at and the Load Proportion Compared to 1st Members Set in order to
compensate for example an unbalance in the model or load distribution.

Program RSMOVE © 2011 Ing.-Software Dlubal
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Option

With the check box Moving Loads Run over End of Set of Members, you can control how far
the load runs along the set of members: If the check box is ticked, which means that the
load exceeds the end of the set of members (linear load, N forces of a bridge), RSMOVE
takes into account the portion of the loading which is still on the set of members. If you
clear the check box, RSMOVE generates the final load case when all loads are still on the set
of members (concentrated loads of a crane runway).

Comment

In this input field, you can enter user-defined notes describing in detail, for example, the
parameters applied to the current RSMOVE generation case.

2.2 Moving Loads

In the second input table, you enter the moving loads row by row. Thus, you can define
several moving loads to be acting simultaneously in one RSMOVE case. Subsequent to the
generation, RSMOVE exports each load position, that may consist of several loads, as sepa-
rate load case to RSTAB. The numbering runs in ascending order according to the data spe-
cified for Start Generation with Load Case No. in the previous input table.

Table 1.2 Moving Loads contains all data specifying the type, distribution, direction and
length of the load. The input can be edited by using the common keyboard functions, for
example deleting the active table row (where the cursor is placed) with [Ctrl]] + [Y] (see
RSTAB manual, chapter 4.4.8)

To modify the units and decimal places of lengths and loads, select Units and Decimal
Places in the module's Settings menu (see chapter 4.2, page 21).

RSMOVE Members - [Demo-5] S
File Settings Help
CA1 - Moving Loads vJ |L.2 Maoving Loads ‘
Inpu Data A e c [ 0 [ E [ F [ G [ H ] \ | »
General Data Load Load Parameters
. Moving Loads No. Type | Distribution | Direction Length P1 kN] P2 [kN] Alm] B [m] Comment =
1 F 1 z T 55.000 0.000
2 M 1 Y T 2.500 0.000
3 E 2 z T 5.000 0.000 Linear load
4 M 2 ¥ T 0.600 0.000 Linear momert
E Z Z 10.000 15,000 0.500 1.500
[ 1-Single Load
7 2 - Linear Load
8 3 - Trapezoidal Load
2l 4 - Left Endless
10 5 - Right Endless
1 § - N Forces
7]
3 8-2x Even Pairs b
14
15
16
17
18 -

Member Lengths
Minimal: 0.000 [m] Pz

Pi lrlvler
Mawimal 25,096 [m] L\ 2 J
| ——— |
. " 1

A )
B

@ f @ Generate Check Canel

Figure 2.2: Table 1.2 Moving Loads
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In table column A, you define the load to be either a Force or a Moment. Click into the in-
put field to activate the [¥] button. Use this button to select the corresponding entry from
the list. You can also use the function key [F7] to open the list.

The load type can be defined also directly by entering the letter F (for force) or M (for mo-

ment).

It depends on your selection which headings are shown in the subsequent table columns
and which graphics are displayed in the lower table section.

Load Distribution

Eight different load types are available for selection by means of the list. Each load specifi-
cation is represented graphically in the left picture in the lower table section.

The following table describes the load distributions in detail. The loads refer to the load

type 'Force'.
Load Load Description
distribution |specification
Single load Single force, concentrated moment
¢ The Load Parameters to be entered in the table
is M . are the size of the concentrated load or mo-
A ment and the load distance from the moving
start.
Linear load Uniformly distributed load, uniformly distri-
. p buted moment
—— The Load Parameters to be entered in the table
F_ J are the size of the linear load or moment as
B well as the distances of the linear load's begin-
ning and end from the moving start.
Trapezoidal ) Trapezoidal load, trapezoidal moment
load m[T11I° In case of a linearly variable load distribution,
f—— the Load Parameters to be entered are the two

load values as well as the distances of the tra-
pezoidal load's beginning and end from the
moving start.

Left endless

Uniformly distributed load, uniformly distri-
buted moment

This type of load distribution allows you to
apply a uniform load for each load position
until the start of the member set is reached
(see example in chapter 3.4.2).

The Load Parameters to be entered in the table
are the size of the linear load or moment as
well as the distance of the right load edge
from the moving start.

Program RSMOVE © 2011 Ing.-Software Dlubal
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Right endless

Uniformly distributed load, uniformly distri-
buted moment

This load is used to apply a uniform load to
the end of the member set for each load posi-
tion.

The Load Parameters to be entered in the table
are the size of the linear load or moment as
well as the distance of the left load edge from
the moving start.

N forces NxPy Single forces, concentrated moments
Pi PP Single loads that are equal in size are acting in
i ,_f_f_?_,,,j a uniform spacing. The Load Parameters to be
Als]s] entered are the load value, the distance of the
first load from the moving start as well as the
spacing between the single loads among each
other.
Uneven pair Single forces, concentrated moments
P2
h Two single loads that are unequal in size are
i ,_T_‘.r_,j running along the set of members. The Load

Parameters to be entered in the table are the
two load values and their distances from the
moving start.

2 x even pairs

ey

X|A|l B |A

Single forces, concentrated moments

Two load pairs with single loads that are equal
in size are running along the set of members,
for example axle loads. The Load Parameters to
be defined are the load value, the distance of
the first load from the moving start, the spac-
ing between the single loads of a force pair as
well as the spacing between the force pairs
themselves.

Table 2.1: Load distributions

Load Direction

Table column C offers you the possibility to choose from eight different load directions.
Click into the input field to activate the [¥] button. Use this button to select the corres-
ponding entry from the list. You can also use the function key [F7] to open the list. The
load's direction of action is represented in the picture at the bottom right.

The load can be effective in Local direction of the member axes x, y, z or u, v, and in the
Global direction of the axes X, Y, Z. The local axis x is represented by the longitudinal mem-
ber axis, the y- or u-axis represents the 'strong' axis. Accordingly, the z- or v-axis represents
the 'weak' axis of the member cross-section. If the load acts in direction of an axis of the
global coordinate system XY, Z, the orientation of the local member axes is irrelevant for

applying loads.

12
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T - True length on member
X - (4) Projected
Y - (5) Projected
Z - (6) Projected

Load Length

In case the load is not acting perpendicular to the member, the load impact can be related
to different reference lengths. The reference length can be selected in the list available in
column D. You can check the impact specification in the interactive graphic at the bottom
right.

The load can be applied to the entire True length on member. Alternatively, the application
length of the load is Projected, that means it is converted to the projection of the member
in one of the directions of the global coordinate systems.

Load Parameters

In the table columns E to H, you enter the load values and spacings. The input settings de-
pend on the load distribution selected in column B, the input fields are labeled accordingly.
The load pictures in the lower table section facilitate the input of the various parameters.

Load P,/ P,

The size of the load is entered in the two table columns. The signs are resulting from the
global or local axis directions. In case of a trapezoidal load or an uneven load pair, you have
to enter two load values.

Distance A/B/ X

The input field A defines the distance of the load from the moving start. Linear and trape-
zoidal loads require additionally the specification of the distance B from the moving start
describing the propagation length of the load. In case of multiaxial single loads, B indicates
the spacing between the individual loads (see Table 2.1, page 12).

Comment

In this input field, you can enter user-defined notes describing in detail, for example, the
load defined in the current table row.

Save and import load specifications

The loads defined in table 1.2 can be saved as load specification in order to use the input
data also in other structures. The two buttons below the table are reserved for the follow-
ing functions:

Button Description Function
E Save As Loads Saves all loads defined in the table
- Read Loads Imports a saved load specification

Table 2.2: Buttons in table 1.2 Moving Loads

The two buttons open the dialog boxes Save Loads and Read Loads where you can specify
the corresponding data.

' Ing. Software
Dlubal
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This chapter describes how the load cases and load combinations are generated and how

these loads can be synchronized, if required, with the RSTAB load data.

3.1 Starting the Generation

Before you start the generation, it is recommended to [Check] the input data by using the
button shown on the left. If no input error is detected, the following message will be dis-

played:

RSMOVE Members
Warning Mo. 364

The check was successful

Figure 3.1: Message after successful check

The button [Generate] is available in both RSMOVE input tables. Use this button to generate
the load cases and load combinations for RSTAB. It is not possible to start the generation of

RSMOVE load cases out of the graphical RSTAB user interface.

Subsequent to the successful generation, a window appears showing the numbers of the

new load cases and combinations for information.

. )

49 RSTAB

'-0-' Information Mo.
= 1214

MOWE created the following:

Load Cazes Mo
B5-03

Load Combination Mo:

0K

% "

Figure 3.2: Message after generation

Thus, the generation of load cases and load combinations is complete.

When you have created several RSMOVE cases, you have to perform the generation for each

RSMOVE case separately.

14
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1 3.2  Checking the Results

The add-on module RSMOVE does not display any results tables when the generation is
done. You can check the created load cases including loads in RSTAB.

Quit RSMOVE by clicking the [OK] button to return to the RSTAB user interface where you
have the following options to check the generated load cases:

e Data navigator: Loads — Load Cases

e Toolbar: Loads and/or Results list

e File menu — Structure Data

;l RSTAB 7.04 - [RSTAB-Example-03, LC26] = =8 pq

KD File Edit View Insert Calculate Results Tools Table Options Additional Modules Window Help
NE293aeEsRE| =~ FEE|EE  1os-Moingload x 9 > [ ® | oy B e
T = | o | @ LC14 - Movng load - 6.000m, FAT 5 —
DA R WY P PP E Z - B C15-Movingloadx - 6 600m. FAT 7] |

v e T

= x

[EEgBE v AR
TRl yriB i EREL

LC16 - Moving load x = 7.200m, FA1
xX 150
Project Navigator # % | Partial Vie [C17 - Moving load = = 7.800m. FAT 200
(M3 RsTAB A '[CZ'; [':'3 LC18 - Moving load x = 8.400m, FA1
= oads. LC19 - Moving load x = 9.000 m, FA1
-7 RSTAB-Bample-03 LC20 - Moving load x = 9.600m, FAT
-3 Structursl Data [C21 - Moving kesd x - 10.200m, FAT
@8 Loads LC22 - Moving load x = 10.800m, FA1

LC23 - Mowving load x = 11.400m, FAT

[C25 - Moving load x = 12 600 m_ FA1
LC26 - Moving load 13.200 m, FA1

-4 Load Cases
(23 LCL: Seff-weight

2 LC2: Snow = LC27 - Moving load
[ LC3: Live load [C28 - Moving load x = 14 400m. FA1
(23 LC4: Moving load x = 0.000 m, FAL LC29-Mowng load < - 15 (00, FAT
= - Moving load x = m
23 LCS: Moving load x = 0,600 m, FAL [E31 -VMoving loadlx - 16 200m. FAT
23 LCE: Moving load x = 1.200 m, FAL LC32 - Moving load x = 16.800m, FAT | _
B LT _ LC33 - Moving load x = 17.400m, FAT |=
(3 LC7: Moving loadx=1800 m. FAL | | o e e
23 LCB: Moving load x = 2400 m, FAL (G35 - Moving load x - 18 600m. FA1
23 LC9: Moving load x = 3.000 m, FAL LC35 - Howng load x + 19 200 . FAT
. ‘ - ~Movingloadx = m
-8 tgg movmg :oa: x= iﬁg m, Eﬁ 138 - Moving load x = 20.400 m. FA1
3 LC1L: Moving losd x = 4200 m, (€39 Moving oad x = 21,000 m. FAT st et S
(23 LC12: Moving load x = 4800 m, FAL LC40 - Moving load x = 21.600m. FAT
. [C41 - Moving load x = 22 200 m. FA1 I
-3 LC13: Moving load x = 5,400 m, FAL LC#2 - Moving load x = 22 800m, FAT | & |6 [co [sc | Ress | Repors|
23 LC14: Moving load x = 6,000 m, FAL CO1-LFéorlF5orlfs . LF&2  ~
(2 LC15: Moving load x = 6600 m, FAL Load Cases
23 LC16: Moving load x = 7.200 m, FAL No. Descrption Resuts  *
23 LC17: Moving load x = 7,800 m, FAL LC18 | Movingload x = 8,400 m, FAT No
{23 LC18: Moving load x = 8400 m, FAL LC19 | Movingload x = 9,000 m, FAT No
73 LC19: Moving load x = 3,000 m, FAL LC20 | Movingload x = 9600 m, FAT No
|20 Maving baad <19 600 o FAT €21 |Movingloadx = 10.200m. FA1 No -
3 LC21: Maving load x = 10.200 m, FAL €22 | Moving load x = 10.800 m, FAT No E
73 LC22: Moving load x = 10.800 m, FAL 1023 | Movingloadx = 11.400m, FAT o
L3 Maving baad xSH1TA0D aviFAT LC24 | Moving load x = 12.000m, FAT No
23 LC24: Moving load x = 12,000 m, FAL :
LC25 | Movingload x = 12600 m, FAT N
- [0 LC25: Moving load x = 12,600 m, FAL """g“a"" - -
123 LC26: Moving load x = 13.200 m, FAL = Mldme . i
2 LC27: Moving load x = 13.800 m, FAL oviia joac X = m e
73 LC28: Moving load x = 14.400 m, FAL BHEEE (%]
23 LC2%: Moving load x = 15,000 m, FAL ~
a ] ,
E®pata| M Display 4 b \

[ENAP_ GRID |[CARTES [OSNAP [GLINES [DXF Part View Mocus | I

Figure 3.3: Generated load cases in Data navigator, list and dialog box

The Descriptions of the moving loads are deduced automatically from the respective load
increment number. You can replace them, if necessary, by your own descriptions in the
general data of the load cases.

The loads that have been generated in the individual load cases can be checked as usual in
RSTAB by means of the graphic, the edit dialog boxes or in table 2.2 Member Loads.

2.2 Member Loads x
@|@|5 E@ |%I‘E|¥n3 ’~l \ *SJ‘ i“' Ef |@| jm LC26 - Moving load x= =~ | € > is i:
A B G D E F [ G | K L |-
Load Load Reference Member Load Parameters Distance |Over Total |
No. | Referenceto |On Members No. | Load Type | Distribution | Direction Length P [N} pz Alm] B in% Length =
Members | 165 Force | Concentrated | Z | True Length 200 1.200 O O
2 Members | 165 Force | Concentrated z True Length 150 1.950 O O B
3 Members | 165 Force | Concentrated * True Length 0.15 1.200 O O
4 Members | 165 Force | Concentrated X True Length 0.09 1.950 O O
5 Members | 165 Moment | Concentrated Y True Length 0.20 1.200 O O
[ Members | 165 Moment | Concentrated Y True Length 0.15 1.950 O O -
4 | 1 b
Nodal Loads | Member Loads | Imposed Nodal Def ions J\' perfections J
Enter the load parameters!

Figure 3.4: Table 2.2 Member Loads with generated moving loads
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The generated load combination can be checked as well in the Data navigator or in the CO
tab of the dialog box Structure Data (File menu — Structure Data).

3.3 Adding Load Positions

It is possible to apply moving loads simultaneously as parallel loads to different sets of
members (for example crane runway), or to link existing RSTAB loads with RSMOVE genera-
tion results.

Add a set of members

When moving loads are running simultaneously across several sets of members, they can be
managed together in one load case for generation - provided that the loads are comparable
in their size and impact. This RSMOVE feature can be used in particular for crane girders
with parallel running loads on both hall sides.

The sets of members stressed by simultaneously running loads are defined in the RSMOVE
input table 1.1 General Data, section Sets of Members. If the first set of member is defined,
click one of the [Pick] buttons shown on the left to select the members or the continuous
members for the second set of members graphically in the RSTAB work window.

With this selection, you add another set of members to the RSMOVE list Members No. in
the form of a new row. The individual sets of members can be displayed in the list by means
of the [¥] button.

[l RSTAB 7.04 - [RSTAB-Example-03, LC38*] =] %
F® Fle Edt View Insert Calulate Results Tools Table Options Additional Modules Window Help o
D29 9RER ne AT B % 1G6-Mvingloadx-20 " < >[5 (& wp@m SR8 L oA XdB
P HDAR BV AR REARE DR @ T TN R R e e TS BRM2
Particl View: Craneway
LC38  Moving load x = 20,400 m, FA1
Loads k], [khim]

.00
200
200
150
RSMOVE Members - [RSTAB-Example-03] =5
File Settings Help
CA1 - Crane load | 111 General Dats ]
= ‘”.D“I;Da‘a‘m Sets of Wembers -
+ Gieneral Data =
Ml . Moving Loads Merbers Mo.: [EEAES E@ 0848
167170 [ ] (] < Add Set of Members
Length m
Number of
Fist Load at: 0000 [m] et 17}
Increment 0600 [m]  Cases a >
Start Generation with °
Mo
Load Case LC: 43 [1.9933]
Load Combination CO: 2 [1..9939] .
Generated LC Wil Be Combined as. For 2nd and Following Sefs of Hembers m
©) Pemanent First Load at: 0000 [m]
© Conditional Losd Proportion Generating of Load
Comparedto Cases from Moving
option 15t Members et 20000 (0,001 - 1000.0] Loads
7] Moving Loads Fiun over End
of St of Members
ot ——
Parallelload - craneway gider
@
[SNAP GRID [CARTES [OSNAP [GLINES [DF Part View Modus

Figure 3.5: RSMOVE with sets of members list and generated parallel loads in RSTAB

If the loads are running offset, for example because of an unbalance in the structural mod-
el, you can specify the First Load at for the second set of members deviating from the mov-
ing start of the first member set in the table section below. In addition, it is possible to
scale the loads of the second set of members by specifying a Load Proportion factor in or-
der to model an eccentricity (see figure above).

16
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Complete RSTAB loads

The generated loads can be edited like normal loads in the RSTAB load cases. They can also
be completed by further loads.

Vice versa, RSTAB loads that have already been defined can be completed by generated
loads: In RSMOVE, table 1.1 General Data, section Start Generation with, enter the number
of the relevant RSTAB load case as start number. A selection field will be displayed where
you decide whether the data of the load case and all subsequent load cases will be over-
written or added to the existing ones.

Start Generation with

Mo, LC Mo B exists therefore:
Load Case LiC: £ [1..9339] Ovenarite
Load Combination CO: 2 [1..99359] @ Add Loads

Figure 3.6: Table 1.1 General Data - Completing load case by generated data

3.4 Examples
3.4.1 Set of Members

A concentrated load runs along the structure shown below. Depending on the definition of
the set of members, the load is moving in completely different ways.

6 AN

Figure 3.7: Set of members with moving load

In table 1.1 General Data, the following input is entered in the Members No. list.

' Ing. Software
Dlubal

Members Runway of moving load
No.
1-6.1 The load moves from node 1 along member 1, 2, 3 etc. to member 6 and
! returns along member 1 to node 1.
1621 The load moves from node 1 to node 2, runs along member 6, 5, 4 etc. and
o returns to node 1.
1,2 The load runs simultaneously along the member sets 1, 2 and 4, 5. The second
4,5 set of members 4, 5 must be defined separately by using the [Pick] button.

Table 3.1: Definitions for sets of members in table 1.1 General Data

Program RSMOVE © 2011 Ing.-Software Dlubal
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5 - Right Endless

6 - M Forces

7 - Uneven Pair

8 - 2x Even Pairs

. Ing. Software

Dlubal

3.4.2 Bridge

A vehicle load moves along a bridge represented by a set of members. At the same time,
the set of members is stressed by a traffic surface load, corresponding to a linear load of 5
kN/m. The linear load is not applied where the vehicle load is moving.

P =100 kN

p =5kN/m
(I SEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN

1 i 2 3 4 R
o ~=—1,5m

Figure 3.8: Bridge with vehicle load and traffic load p = 5 kN/m

To define the starting settings for the figure above, enter the following data in both
RSMOVE tables, considering an increment assumed with 1.50 m.

|l.1 General Data

Sets of Members
Members Mo 24 - Ii’ @, EI \E \E,
IE @, <- &dd Set of Members

Length: B0.000° [rm]
- . I MHumber of
First Load at: 6.000 [m] Generated Load
Increment; 1.500 [m] Cases: a3
Start Generation with
Mo
Load Case LC: 1/ [1..9939]
Load Combination  CO: 1 [1..93399]
Generated LC Wil Be Combined as For 2nd and Following Sets of Members
Permanent
@ Conditional
Option
| Moving Loads Run over End
of Set of Members
Figure 3.9: Table 1.1 General Data
|l.2 Moving Loads
e B8 [ ¢ [ o [ E [ F [ G [ H I
Load Load Parameters
Mo. Type |Distrbution | Direction Length P1 [m] P2 kM/m] A [m] B [m] Comment
1 F 4 z T 5.000 0.000 left endless
2 F [ Z T 100.000 3 1.500 1.500 | 3 equal single forces
& E 5 z T h.000 6.000 right endless

Figure 3.10: Table 1.2 Moving Loads

The load entering the runway of the continuous members is represented by the negative
value for the moving start. Thus, a pure linear load is created as the first load case on the
set of members. In the second load case, the first single load stands exactly above the sup-
port, as shown in the sketch above. The linear load is only effective in a distance of 1.50 m
to the right.

In load case 4 with x = -1.50 m, the final of the three single loads appears above the sup-
port. The uniform load 'Left Endless' is effective for the first time in load case 6 with x =
1.50 m as the left single load is now in a distance of 3.0 m from the support.

18
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4. General Functions

This chapter describes some menu functions as well as export options for the generation
cases.

4.1 RSMOVE Generation Cases

You can group members or load specifications in separate generation cases. It is no prob-
lem to use the same set of members in different generation cases. However, please concen-
trate on the assigned start numbers of load cases and load combinations as well as the cor-
responding generation options to avoid accidental overwriting.

Create a new RSMOVE case
To create a new generation case,

select New Case on the File menu in the RSMOVE add-on module.

The following dialog box appears.

MNew RSMOVE Members-Case Lﬂi—,l
No. Description
2 Moving Loads -

@I QK. ] | Cancel

Figure 4.1: Dialog box New RSMOVE Members-Case

In this dialog box, enter a No. (which is not yet assigned) and a Description for the new
generation case. When you click [OK], table 1.1 General Data opens where you can enter
the new parameters.

Rename an RSMOVE case
To change the description of a generation case subsequently,

select Rename Case on the File menu in the RSMOVE add-on module.

The dialog box Rename RSMOVE Members-Case appears.

Rename RSMOVE Members-Case e
No. Description
2 Mew Degcription -

@I QK. ] | Cancel

Figure 4.2: Dialog box Rename RSMOVE Members-Case

' Ing. Software
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Copy an RSMOVE case

To copy the input data of the current generation case,

select Copy Case on the File menu in the RSMOVE add-on module.
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The dialog box Copy RSMOVE Members-Case appears where you can specify the number

and description of the new case.

Copy from Case

CAZ - New Description v]
MHew Case
No.: Description:

3 Copy of Caze 2 -

ak ] [ Cancel

"

Copy RSMCVE Members-Case &J

4

Figure 4.3: Dialog box Copy RSMOVE Members-Case

Delete an RSMOVE case

To delete a generation case,

select Delete Case on the File menu in the RSMOVE add-on module.

In the dialog box Delete Cases, you can select the relevant generation case in the Available

Cases list to delete it by clicking [OK].

- -
Delete Cases &J

Available Cazes

No. D excription -
1 Moving Loads

2 Mew Description

Copy of Case 2

-

[ 0K ] [ Canicel

" A

Figure 4.4: Dialog box Delete Cases
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4.2 Units and Decimal Places

The units and decimal places for RSTAB and all add-on modules are managed in one global
dialog box. In the add-on module RSMOVE, you can use the menu to define the units. To
open the corresponding dialog box,

select Units and Decimal Places on the Settings menu.

The following dialog box opens, which you already know from RSTAB. The add-on module
RSMOVE is preset.

Units and Decimal Places - Metric * &J

Program / Module RSMOVE Members

- STEEL 15 -
- STEEL SIA Lengths and Loads

- STEEL BS Unit Dec. Places
- KAPPA Lengths:

- LTB =
- FELTE Forces: kN - 25

- EL-PL Moments: kNm - 2
- C-TOT

- PLATE-BUCKLING
.. ASD

- CRANEWAY

- CONCRETE Columns
- TIMBER Pro

- TIMBER

- COMPOSITE-BEAM
- DYNAM

- END-PLATE

- CONNECT

- FRAME-JOINT Pro

- FRAME-JOINT
..DSTV

.. HSS

- RSBUCK

- DEFORM

- RSIMP 2

OK ]I Cancel

L% = A

m - I

m

Figure 4.5: Dialog box Units and Decimal Places

The settings can be saved as user profile to reuse them in other structures. The correspond-
ing functions are described in the RSTAB manual, chapter 11.6.2, page 336.

4.3 Data Export

Data of the generation results is exported primarily in direction of the main program RSTAB
where the load cases and combinations are created, which can be adjusted, added or com-
bined with further loadings. With some restrictions, it is also possible to prepare data from
RSMOVE directly for other programs.

Clipboard

To copy cells selected in table 1.2 Moving Loads to the clipboard, use the keyboard keys
[Ctrl]+[C]. To insert the cells, for example in a word processing program, press [Ctrl]+[V].
The headers of the table columns won't be transferred.

Printout report

Data from RSMOVE is not integrated in the printout report, but you can export the load
cases and combinations generated in RSTAB. To use the corresponding report function,

select Export to RTF File or BauText on the File menu.

‘ Ing. Software
Dlubal
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The function is described in detail in the RSTAB manual, chapter 10.1.11, page 239.

Excel / OpenOffice

RSMOVE provides a function for the direct data export to MS Excel, OpenOffice.org Calc or
the file format CSV. To open the corresponding dialog box,

select Export Tables on the File menu in the RSMOVE add-on module.

The following export dialog box appears.

Export - M5 Excel

(S

Table Parameters

‘with Table Header
[ Only Marked Rows

Application

@ Microsoft Excel

Openlffice.org Calc
@ CsY

Transfer Parameters

Export Table to Active ‘Workbook
[ Export Table to Active Workshest
Fiewrite Existing “Workshest

Selected Tables

©) Active Table [ Export T ables with
() Al Tables Details

Input T ables

Result Tables

[

J [ Cancel

]

.

Figure 4.6: Dialog box Export - MS Excel

According to the program concept, only table 1.2 Moving Loads is relevant for the export.
Start the data export by clicking the [OK] button. Excel or OpenOffice will be started auto-
matically. It is not necessary to run the programs in the background.

rll—.l (= R ] Sheetl - Microsoft Excel |l:l‘—|E|Id:_hJ1
Home Insert Page Layout Formulas Data Review Wiew Add-Ins & 9 o B 2
% Calibri S - ===l tex - [E Conditional Formatting = S=Inset~ E - W ﬁ
) Bz~ B 7 U~ A A E _@q EE' % v | [ Format as Table - ¥ Delete ~ IE' M -
g G- A~ EE R W ) Cell Styles + I Fomat« | 2+ iters toects
Clipboard = Font Fl Alignment F} Number Fl Styles Cells Editing
F1 - fr| Load Parameters
A B c D E F | & | w [ 1 ] =
II Load Load Parameters ]
2  No. Type | Distribution  Direction | Length | P1[m] P2 [kN/m] | A[m] B[m] Comment =
3 1 F 4 Z T 5,000 0,000 left endless L4
4 2 F 6 Z T 100,000 3| 1,500/ 1,500(3 equal single forces
5 3 F 5 Z T 5,000 6,000 right endless
6 4
7 5
8 13
9 7
10 ]
11 s
12| 10
13
14 12
15| 13
16| 1s
17| 15 -
4 4 » ¥| 1.2 Moving Loads - %3 KNl I [ ]
Ready | |[E@M 100 =) [ (+)
J

L

Figure 4.7: Result in MS Excel, table 1.2 Moving Loads
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