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input and result tables. The chapters present the individual tables column by column. They help
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Hint

25888 F 1oAXGAe BRI
» 2087 EB 28 95
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Introduction 0

Add-on Module RF-MOVE Surfaces

The RFEM add-on module RF-MOVE Surfaces makes it possible to easily create load cases for loads
moving over surfaces. These loads can be relevant in different fields, for example, vehicle loads on
bridge constructions. Based on the moving load's load positions, RFEM generates separate load cases
for RFEM. Optionally, an enveloping result combination of all load positions is created.

moving load )
Problem RF-MOVE Surfaces 4
provides
e load cases Lc \
¢ |oad data
step size
LC2

LC3

Ll

Load positions of a moving load

In order to generate the load cases, you only need to define the load parameters (such as type of
load, distance between load positions) and the moving distance. A library with load models for vehicle
loads helps you to define the loading. Individual load schemes can be stored in a user library. The
add-on module also allows for considering influence lines and surfaces from RF-INFLUENCE.

RF-MOVE Surfaces includes useful control parameters for generating load cases. The lanes' single or
area loads can be arranged parallel, eccentrically, or with off-set. Moreover, they can be limited by
bumpers. An extensive database offers access to various load models according to EN 1991-2 [1] @.

Normally, the load cases of moving loads are created as new cases for RFEM. Alternatively, they can
also be added to existing moving load cases.

We hope you will enjoy working with RE-MOVE Surfaces.

Your Dlubal Software team

www.dlubal.com
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1.2

1.3

Using the Manual

Topics like installation, graphical user interface, results evaluation, and printout are described in detail
in the manual of the main program RFEM. The present manual focuses on typical features of the
add-on module RF-MOVE Surfaces.

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

As usual, a fulltext search is possible in the PDF manual with [Cirl] + [F]. You can also go to our
Knowledge Base @ or the FAQs @ available on our website.

Opening RF-MOVE Surfaces

RFEM provides the following options to start the add-on module RE-MOVE Surfaces.

Menu
To open the add-on module on the RFEM menu, select

Add-on Modules — Others — RF-MOVE Surfaces.

[ Add-on Modules | Window  Help

£E | Current Module 4> PRy pRR T @ 4
Design - Steel f%' ﬁ@%ﬂldf Wﬁfl’fﬂ‘%‘ & - E
Design - Concrete 3
Design - Timber 3
Design - Aluminum 3
Dynamic 3
Connections 3
Foundations »

Stability 3

Towers 3

Piping 3

Others k| [T | RF-DEFORM Deformation and deflection analysis

External Modules » | RF-MOVE Generation of moving loads
,1-'_ RF-MOVE Surfaces L\\, Generation of moving loads on surfaces
F«a RF-IMP Generation of imperfections
":,;‘ RF-STAGES Analysis of construction stages
Iz RF-LOAD-HISTORY Simulation of load history
,g.‘ RF-INFLUENCE Generation of influence lines and surfaces
ks | RF-SOILIN Soil-structure interaction analysis
7 | RF-GLASS Design of glass surfaces
£&F  RF-LAMINATE Design of laminate surfaces

Menu Add-on Modules — Others — RF-MOVE Surfaces

www.dlubal.com
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Navigator

To start the add-on module in the Data navigator, select

Add-on Modules — RF-MOVE Surfaces.

Project Mavigator - Data x
ET™ RFEM ~
9@ Bridge

+--) Model Data

‘. Load Cases and Combinations

-_4 Load Cases

% Load Combinations

¥ Result Combinations

H--|_J Loads

----- |_J Results

----- | Sections

----- |_J Average Regions

----- | Printout Reports

[#-_J Guide Objects

= Add-on Modules

s Favorites

-[=] RF-STEEL Surfaces - General stress analysis of steel surfaces

- RF-STEEL Members - General stress analysis of steel members

- RF-STEEL EC3 - Design of steel members according to Eurccode 3
----- « RF-COMCRETE Surfaces - Design of concrete surfaces

----- = RF-COMNCRETE Members - Design of concrete members

----- £ RF-TIMBER Pro - Design of timber members

-[2] RF-DYNAM Pro - Dynamic analysis

- RF-STABILITY - Stability analysis

B
RF-STEEL AISC - Design of steel members according to AISC (LRFD or ASD)
RF-STEEL IS - Design of steel members according to IS

o RF-STEEL SIA - Design of steel members according to SIA

RF-STEEL BS - Design of steel members according to BS

g RF-5TEEL GB - Design of steel members according to GB

[Z RF-STEEL CSA - Design of steel members according to CSA
RF-STEEL AS - Design of steel members according to AS

RF-STEEL NTC-DF - Design of steel members according to NTC-DF
-] RF-STEEL SP - Design of steel members according to SP

£
ﬁData ﬂDisplay ,ﬂ\c’iews

Data navigator: Add-on Modules — RF-MOVE Surfaces

www.dlubal.com
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2 Input Data oo

When you start the add-on module, a new window appears. In this window, a navigator is displayed
on the left, managing the four module windows.

To select a window, click the corresponding entry in the navigator. To set the previous or next window,
use the buttons shown on the left. You can also use the function keys to select the next [F2] or previous
[F3] window.
Cancel To save the entered data, click [OK]. Thus, you exit R-MOVE Surfaces and return to the main

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

21  General Data

In the 1.1 General Data window, you can define the relevant surfaces as well as important parameters
for the generation of load cases.

RF-MOVE-Surfaces - [Bridge]
File Settings Help

CAl ~ 1.1 General Data
Input data Generate Moving Loads on Surfaces.
~General Data
Sets of Lines Surfaces No.:
Moving Loads [12 [&][%] Om

Sets of Movements
Export Type

() Add generated moving load cases and result combinations to previous

() Overwrite previously generated maving load cases and resut combinations with identical
rumbers and ather carrespanding lead cases and result combinations

(@) Delete all previously generated moving load cases and result combinations

The model was changed; regenerate and overarite previously generated moving load
cases and result combinations

Result Combination of Type "Envelope”
[] Create either/or result combination from generated load cases
Action criterium of load cases:

(O Permanent
(®) Variable

RF-MOVE

Surfaces

Influence Lines/Surfaces Generation of Moving
Loads on Surfaces
[ consider

Inspected paint: Direction:

Create loads if values of influence surface are:
Positive Negative

Activate zero values

Comment

Lanes 1and 2
Moving distance 5m

D [F3 e Concel

Module window 1.1 General Data

Generate Moving Loads on Surfaces

In this input field, you can manually enter the numbers of the Surfaces receiving moving loads. By
selecting the All check box you can set all surfaces of the model.

Use the [Select] button to select the surfaces graphically in the RFEM work window. Use the [Delete]
button to clear the list of preset surface numbers.

www.dlubal.com |
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Export Type

In this window section, you can define the rules how the generated load cases for moving loads are
transferred to RFEM.

Add load cases to the existing ones

The load cases from RF-MOVE Surfaces will be added to the load cases that are already available in
RFEM. It is necessary to specify in the Start Generation with section in the 1.4 Sets of Movements
window a starting load case number that is higher than the last number assigned in RFEM (see
chapter 2.4 @).

Overwrite load cases with identical numbers

The data of the generated load cases will overwrite all load cases that are already available with the
same numbers in RFEM. This applies not only to the load data created so far by RF-MOVE Surfaces but
also to user-defined load cases with higher numbers.

Delete load cases

All load cases that have already been created by RE-MOVE Surfaces will be deleted. They will be
recreated with the modified specifications and filled with generation data.

This option is preset if load data is already available in the add-on module, ensuring that loads won't
be created twice by mistake.

Model was changed, regenerate and overwrite load cases

If the geometry data was changed in RFEM, the following query appears when opening the add-on
module again:

RFEM64
I Question No. 30132

The model was changed.
Do you want to overwrite all cument settings in RF-MOVE-Surfaces with the settings
of the last export 7

RFEM query

Irrespective of your decision, the last option in the Export Type section will then be enabled. Thus, it is
possible to consider the modified boundary conditions for a regeneration of loads. RF-MOVE Surfaces
will recreate the load cases, filling them with the adjusted data.

If you confirm the query with [Yes], the input fields in the windows 1.2 to 1.4 will be locked. The load
cases must be generated again.

Result Combination of Type "Envelope"

The check box allows for generating a result combination from the load cases of the moving load. This
combination contains the extreme values of the internal forces and moments, deformations, and
support forces.

The load cases will be superimposed as alternatively acting (,orcriterion). They can be applied as
Permanent or Variable acting. You can see the difference between both options, for example, if only
positive internal forces are available at a position: The smallest of all positive values is shown for the
permanent superposition. For the variable superposition, the value is zero.

www.dlubal.com
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Inspected point:

Direction:

2.2

Influence Lines/Surfaces

The check box offers the possibility to consider influence lines and surfaces determined by the add-on
module RF-INFLUENCE. This way, you can reduce the amount of data because only unfavorably
acting load cases will be created.

After selecting the Consider check box, you can choose the relevant point with its influence surface 1 in
the list. In addition, you must specify the Direction where the unit force or moment is acting.

When considering an influence surface, the program will create only those load cases that correspond
to the influence lines of the unit load on the model. You have to specify whether the positive or
negative values of the influence surface are governing.

Example: For a three-span bridge with an influence surface node lying in the middle of the second
span, the program creates for the positive bending moments only loads in the second span. For the
negative bending moments, the program generates loads for the two external spans.

The Activate zero values check box makes it possible to also consider positions with influence surfaces
N = O for the generation.

Comment

In this text box, you can enter user-defined notes describing, for example, the applied generation
parameters.

Sets of Lines

This module window manages the geometry parameters of the movable loads. It is possible to define
different paths.

1.2 Sets of Lines
Current Set of Lines. List of Lines Set of Lines No. 1
[1 ] [set1 |51 (=] [Ea] [X] (%] =6 [&][=
Parameters. Set of Lines No. 1
Maving step Length of line set BE
Az 5.000 3 [m] LE 50.000 | [m]
G
®) Use offsets Eccentricity ‘
Offset at start ey: 2,000 [= [m] |
an: i
Offset at end & E
.
& &
(0 Use bumpers aB
D Bumper at start Offzet at start Offset at end
S —
mE =@ / ==
L) P
[C]Bumper at end I & o> B {
S wm mm [ =@
bA |hB
Bumper at start Bumper at end
I »
k >
Eccentricity
E3fES) HE EE o

@ ----®----@-
EE & & E [

@ Load position

Window 1.2 Sets of Lines

www.dlubal.com
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Current Set of Lines

Moving loads are generated along lines. Hence, it is favorable if "guiding lines" for these loads are
already available in the RFEM model.

A set of lines contains one or several lines describing the moving direction of the movable load. The
number of the first set of lines is preset. The description Set 1 can be overwritten manually.

If loads are moving parallel or with offset on surfaces, you should create another set of lines with the
[New] button. Thus, an individual control of moving loads is possible in a set of movements (see
chapter 2.4 ®@).

The buttons in this window section have the following functions:

Button Function

e Goes to previous or next set of lines

Creates a new set of lines

Sa Allows for renumbering current set of lines

Deletes current set of lines

EY

@)

Deletes all sets of lines without any warning

Buttons for managing sets of lines

List of Lines/Set of Lines No.

In the input field, you can enter the numbers of the lines representing "guiding lines" for the moving
load.

The order of the numbers specifies the moving direction.

Use the button to select the lines graphically in the RFEM work window. Again, make sure that you
click the lines in the right order: The order defines the moving direction.

Clicking the button reverses the order of the lines. Then, the moving loads will run the set of lines in
the opposite direction.

The total length of the set of lines is displayed in the Parameters section (see below).

Parameters
This window section manages general settings for the generation of load cases.

To adjust the units of length, select on the menu Settings — Units and Decimal Places (see
chapter 5.1 @).

Moving step

The moving step A controls the (equal) distances by which the loads move over the surfaces. The
smaller the moving step is, the more load cases are created.

[ 10|

www.dlubal.com
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[Ea]E3| [E3fET) EHE
EE EE BEE
af aB
Offset at start Offset at end

i <

I -

I >
[Eccenllicily

EE EE EE |,

&----@----@- -

EE =@ // BE

L Y (Dl Fa Y
i A o s
EE =@ // E =

s e

Bumper at start Bumper at end

Length of line set

The total length of lines existing in the current set of lines is displayed for information.

Use offsets

The load generation starts at the initial node of the first line in the set of lines and ends at the end node
of the last line.

With the input fields Offset at start and Offset at end you can shift the starting point or end point of the
moving load. The offset aa describes the distance of the first load position to the initial node of the first
line.

Only positive distances as shown in the sketch are allowed for an offset. In order to model a load
entering the runway, you can define moving loads having negative x-locations (see chapter 2.3 @ ).

Eccentricity

This input field allows you to arrange loads beside the moving line. So you can use, for example, a
surface's border line as a reference, defining a new line in RFEM is not necessary. Then, moving loads
will move parallel to the lines of the set of lines in a distance of e,.

The following sign rules are applied: The direction of the set of lines is specified by the start and end
nodes. In viewing direction, positive e, values arrange loads to the right of the moving line, negative
ones to the left.

Use bumpers

As an alternative for offsets (see above) you can define bumper zones which are kept free of loads.
Bumpers are relevant for crane runway beams and structural systems with lateral boundaries. Moving
loads with negative x-locations, for example, will then be shifted until they do not extend any longer
into the Bumper at start.

The input fields ba and bg allow for defining load-free areas for the start and end of the set of lines.

| www.dlubal.com
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23  Moving Loads

This module window manages the load parameters of the movable loads. You can combine different
loads in one Load Model moving as a "load block" over the surface.

1.3 Moving Loads
Current Set of Moving Loads
[ ~][tosdmodei BT [ [Ea] K] (=
Load Parameters
A C ] | E I F I G | H ] -
Load Load Parameters
Na Type Distribution Direction % [m] Gauge [m] P kN] Width [m] Length [m] Comment
1 Force Axle - Rectangular Areas Z - Global 0.600 2.000 150.000 0.400 0400 LM1-T5-1-1.traffic
Force Aule - Rectangular Areas <] Z- Global -0.600 2,000 150.000 0.400 0400 | LM1-T5 -1 - 1. traffic
3 Force Concentrated Z - Global -2.100 0.000 9.000 4.000
4 Farce Line: Z - Global 2100 0.000 5.000 4.000
5 Rectangular
[3 Circular
7 Auxle - Concentrated Forces
3 g
E] Pudle - Circle Areas
10 Left - Endless
11 Right - Endless
12 Whole Length
13
14
15
16
17 ]
n &
P
3! 12 s 4
C o] 1 [ Axes .
= ey N +¥X Trajectory
; > T —o»
x| +
Y K1I| mm = EE Load Position
PjWimh —
t r > Z X
Gaged P:[ Width @
Length oy

L8 Window 1.3 Moving Loads

Current Set of Moving Loads

A set of moving loads includes one or several loads describing the moving load by forces and
moments. The number of the first set of moving loads is preset. You can overwrite the description Load
model 1 manually.

If moving loads on surfaces are running parallel or with an offset, another set of moving loads should
be created with the [New] button. Thus, an individual control of moving loads within one set of
movements is possible (see chapter 2.4 @).

The buttons have the following functions:

Button Function

4l Goes to next or previous set of moving loads

Creates a set of moving loads

G

Allows for renumbering a set of moving loads

EY

Deletes current set of moving loads

@)

Deletes all sets of moving loads without any warning

m Buttons for managing sets of moving loads

I 12 l www.dlubal.com
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Force -
Farce
Concentrated =
Line
Rectangular
Circular

Axle - Concentrated Forces

Axle - Rectangular Areas
Aule - Circle Areas

Left - Endless

Right - Endless

Whole Length

Load Parameters

The column titles are synchronized to the selected load type and distribution.

Type

A load can be defined as Force or Moment. You can access the list with the =l button or the function

key [F7].

Load Distribution

The list offers different options to represent the load's effect. The selected load is shown symbolically in

the graphic below the table column.

Load Distribution

Load Symbol

Description

Concentrated

Single force, single moment
In addition to the load
magnitude, enter the load's
distances x along and y at
right angle to the fixed point
of the load position.

Line

" r=wadic

Uniformly distributed load,
trapezoidal load

b Enter the forces P1 and P2,
Y » the distances x and y as well
as the Length of the line load.
Rectangular I Areal block load
e , In addition to the distances x
b and y, define the load
e > magnitude P. It is converted
Lena - into an area load acting on
the Width and Length to be
specified.
Circular s Areal round load
Y . In addition to the distances x
x|

and y, define the load
magnitude P. It is converted
into a circular area load
acting on the Diameter to be
specified.

Axle - Concentrated Forces

v

Gauge 4 4P

Single load pair

Load P is distributed on two
single loads in a distance of
the Gauge. Enter also the
distance x fo the fixed point
of the load position.

www.dlubal.com
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Axle - Rectangular Areas I Block load pair
e W . The load P is distributed on
ijm two area loads in a distance
— > of the Gauge. They each act
0ol P_lwmm
= on the Width and Length to
be specified (e.g. wheel
contact area).
Axle - Circle Areas I Round load pair
S i . The load P is distributed on
% o two area loads in a distance
— of the Gauge. They each act
t [©) PJDlameter : K
on a circular area with the
Diameter to be specified.
Left - Endless Uniformly disfribu"r('ad load
t e . At each load position, a
e constant load is applied
— > which is effective to the point
[t where the set of lines starts.
In addition to the load
magnitude, enter the Width
and the distance of the right
load edge to the load step's
fixed point.
Right - Endless Uniformly distributed load

zyi & At each load position, a

— constant load is applied
) Tag— > which is effective to the point
wan L where the set of lines ends. In
this case, enter the distance
of the left load edge to the
fixed point.
Whole Length Uniformly distributed load
o A constant load acts on the
total length of the set of lines.
i —— In addition to the load
wanl 1 magnitude, enter the Width
of the load. The load can be
shifted, if necessary, in the
distance y at right angle to
the moving line.
Load distributions
Direction
The effect of loads can be defined Local in direction of the surface axes, or Global in direction of the

axes X, Y and Z. You can access the list with the =l button or the function key [F7].

- Global

| 14 | www.dlubal.com
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.

L
T Lail
Gauge _l_

L [

IWidth "

Length ja—u|

I
IWidth "

Length ja—u|

X

The location x describes the distance of the load to the load step's fixed point along the moving line.
This point is symbolized by a red cross in the sketch.

A positive value moves the loads in the viewing direction of the set of lines. If x is negative, the load is
placed before the center of the load step. This way, it is possible to model tandem axle loads entering
the runway of surfaces.

y or Gauge

This column allows you to place loads alongside the moving line. A positive y-value arranges the load
in viewing direction to the right of the moving line, a negative value to the left.

Here, loads can be individually shifted at right angle to the moving line. By contrast, the Eccentricity in
window 1.2 Sets of Lines shifts all loads.

If axle loads are set, table column E gets the title Gauge. Then, the value describes the load pair's
centroidal distance according to the sketch.

Por M
In this column, you can enter the magnitudes of the force P or the moment M.

For a line load you have to enter the magnitude of the load P1 at the line start. The load value P2 at
the line end can then be defined in the next column. If both values differ from each other, a trapezoidal
load is applied.

Width

For rectangular loads you have to define the load width according to the sketch. It represents the
dimension of the load contact patch at right angle to the moving direction.

If an Endless load is applied, you have to specify the width of the lane on which the uniformly
distributed load is acting.

Length

In this column, you have to specify the length of the load contact patch in the direction of the moving
direction, respectively the length of the line load.

The geometric conditions are taken into account when using offsets or bumpers (see chapter 2.2 @):
The areas only get proportional loads from the contact patches.

Comment

This input field allows for a user-defined description of load parameters.

www.dlubal.com
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Library

Combining movable loads usually involves a lot of effort. But many load models are stored in a
database that you can access with the [Library] button.

Library X
Fitter List of Models Dispersal of Loads
Library: A c | Al ricness of dispersal layer:
Al v Load Model Description t il
M1-T5-1 1 traffc lane Angle of dispersal:
Type of transport: M1-T5-2 2 traffic lane w[ w3
i - M1-T5-3 3 afic lane : =) 1
LM1-TS + UDL- 1
v e [M1-TS+UDL-2 |2 trafic lane
Standard group: LM1-T5+UDL-3 3. traffic lane: 2
Al v Mz-1 axle load v | tso
"
Standard:
Al ~ | Load Parameters
B [ ¢ (o [ & | F | & | H

P Load Load Parameters

Ne. | Type Distrbution Direction im] Gauge [m] P kN] Width [m] | Length [m]
o || D] Force | Axe-Rectanguar Areas Z-Giobal 0,600 2.000 150.000 0.400 0.200

2 Force Ale - Rectangular Aveas Z-Global 0600 2000 150000 0.400 0400

3 Force Whole Length Z-Global 0.000 9,000 3,000

Options:
[ tndude invalid

) @

[JFavorites only

4P 2
X 1 g 8N
= =) EEl B Axes )
-4 N +X Trajectory
= - 7 (B
X +
Y =gy ==

1 Load Position
i ijmm I x"2

h >

+ Ll X

Gauge 4 P_Iw.dm

Length o —w

Cance

Library with load models

Filter

Use the list in this window section to filter the load models by different criteria.

List of Models

In the Load type list, you can find sets of moving loads described in bridge construction standards
[1]®. When activating a row in the table, the data record of the respective load model is shown in the
Load Parameters section below.

The list of load models contains axle and surface loads representing the effects from truck transport
and car traffic. It is being constantly expanded and adjusted to the updated standards.

Dispersal of Loads

If a dispersal layer is applied, you can specify its thickness t in the input field. By taking into account the
Angle of dispersal o, this layer produces a distribution of the contact patch loads. The Width and
Length load parameters will be adjusted accordingly in the window section below.

The thickness of the RFEM surface won't be automatically used for the load distribution.

[OK] transfers the load model to the 1.3 Moving Loads window. If load data is already there, the new
loads will be added.

Saving sets of moving loads

In window 1.3, you can save the current set of moving loads so that it can be used in other projects.
You can find the [Save] button below the Load Parameters table. It opens the New Model dialog box.

www.dlubal.com
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New Maodel *

Model

| Load Model - truck 1 |

Description

| Truck 60 main lane - full |

Save Cancel

Dialog box New Model

As soon as the Model and Description is entered, you can [Save] the new load model.

@) All user-defined load models are available for selection in the [Library]. There, they can be clearly
displayed by using the Library filter.

Delete load row

= Use the key combination [Ctrl]+[Y] to delete a table row in window 1.3. Alternatively, you can use the
o | Aussctmeiden S delete function available in the shortcut menu (for example, right-click into the input field of a selected
B | kopieren strg-c load parameter).

B | Einfagen Strg+V

j) Zeile kopieren Strg+2

# Zeile leeren L\\) Strg+¥

www.dlubal.com l 17 I
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24 Sets of Movements

This module window connects the geometry input of window 1.2 Sets of Lines with the load input of
window 1.3 Moving Loads: Here, the moving load sets can be assigned to particular sets of lines.
Thus, the window defines which load set is moving on which set of lines.

1.4 Sets of Movements

Current Set of Movements To Generate
|1 V||Muvement1 |< U= Qan o | |=E
Assignment Set of Movements No. 1
C_ ] [ E [ ~
Set of Set of Load Distance from Independently Related
Lines Moving Load Factor Previous Load [m] to Previous Load
Load model 1 1.000
Load model 2 = 1.000 5.000 a
Load model 1
Load model 2
10
11
12
13
14
15
16
17 v
Action category:
IEl Permanent v

[ independent movement of loads on various sets of lines

Number of Generated Load Cases Start Generation with
Current set: All sets: Load case Either for result combination

Window 1.4 Sets of Movements

Current Set of Movements

A set of movements includes one or several combinations of sets of lines with moving loads. The
number of the first set of movements is preset. The description Movement 1 can be manually
overwritten.

In the majority of cases, a single set of movements will be sufficient. If moving loads are moving
completely independently of each other, you can create another set of movements with the [New]
button.

The buttons have the following functions:

Button Function

4k Goes to previous or next set of movements

Creates a new set of movements

Allows for renumbering current set of movements

2l
=

EY

Deletes current set of movements

@)

Deletes all sets of movements without any warning

Buttons for managing sets of movements

| 18 | www.dlubal.com
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Primary lane =
Primary lane

Secondary lane

I Traffic Loads ~

IEE Fermanent
Prestress

I Imposed
| arr Traffic Loads

@El Snow [ ice
Wind
Temperature (non fire)
af Settlements of foundation soil
RN Other
W Accidental
I Earthquake
User-defined
A Imperfection

To Generate

With this check box you can decide if RFEM load cases will be created from the current set of
movements. It is possible to remove the check mark, for example, for test purposes.

Assignment

In the table, you can assign specific moving loads to certain sets of lines. You can enter several sets of
lines (e.g. lanes) with corresponding load sets (e.g. lane loads), which represents the so-called Set of
Movements.

Set of Lines

In the list, you can select a set of lines that has been defined in window 1.2. You can access the list
with the =l button or the function key [F7].

Set of Moving Load

In the second column, you can define the set of moving loads which is moving along the set of lines.
The list allows for a selection among the moving load combinations defined in window 1.3.

Load Factor

The effect of the load combination can be scaled by a factor.

Distance from Previous Load

| A [ B [ ¢ E |
Set of Set of Load Distance from Independently Related
No. Lines Moving Load Factor Previous Load [m] to Previous Load
Lane 1 Primary lane 1.000
Lane 1 Primary lane 1.000 | 10.000 ] [m]

Defining distance to previous load

This column is accessible as soon as a set of lines is again selected for load assignment in column A. It
allows for applying a combination of loads with an offset on the same set of lines. This way, load
models with tandem axles, for example, can run successively over the surface.

The load distance to the fixed point of the previous load position must be specified as a positive value.

Independently Related to Previous Load

Also this column is only accessible if a set of lines appears several times in column A (see
Image 2.8 @ ). The check box is not ticked by default. So the second load set is moving synchronously
to the first one along the set of lines.

If this option is activated, both load sets are moving independently over the surfaces - individually as
well as together. With regard to combinations, the distance defined in column D is considered as the
minimum distance between the load positions.

Action category

Each load case must be assigned to an Action category controlling the superposition of load cases as
well as partial safety and combination factors in RFEM (see RFEM manual, chapter 5.1). You can
select the appropriate category in the list. It applies to all load cases that are created by RF-MOVE
Surfaces.

www.dlubal.com
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Independent movement of loads on various sets of lines

The loads are moving according to the moving step A defined in window 1.2 along the sets of lines. If
several sets of lines ("paths") are defined in the table above, the generation starts for the starting points
of each set of lines. Thus, depending on the sets of lines' arrangement and direction, loads are created
which are moving, for example, parallel over the surfaces or in the opposite direction.

If the check box is ticked, the load sets will run independently over the surfaces. All constellations will
be combined, which has a corresponding impact on the number of generated load cases.

Delete load row

E‘E E”t _ E:r:'z Use the key combination [Ctrl]+[Y] to delete a table row in window 1.4. Alternatively, you can use the
a PD? Ctrl _ delete function available in the shortcut menu (for example, right-click into selected input field).

aste rl+V
j; Copy Row Cirl+2

— — Number of Generated Load Cases
N

This window section displays the number of load cases that can be expected by the selected settings. It
represents a useful checking option before the generation starts.

Start Generation with

Start Generation with You have to specify the No. which should be given to the first generated load case. The subsequent
Load case Either or result combination load positions will then be numbered in ascending order.

ICho.: [ 20] RCMo.:

If an Either/or result combination has been specified for the generation in window 1.1 (see
chapter 2.1 @), it is also possible to define the No. of the "enveloping" RC.

| 20 | www.dlubal.com
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Generate

Generation uN

This chapter describes how the load cases and the result combination are created for RFEM.

Each module window of RF-MOVE Surfaces provides a [Generate] button. Use this button to create the
load cases and the result combination for RFEM.

After a successful generation, the numbers of the new load cases and the new result combination, if
applicable, are shown in a message.

RFEM&4
.. Information No. 35639

Load casels) LC22-L.C32 were successfully generated.
Result combination RC1 was successfully generated.
Do you want to exit the module?

Message after generation

Now, the generation is completed.

After confirming the message with [Yes], you exit the add-on module RF-MOVE Surfaces. Then, the
created load cases can be checked in the work window of RFEM (see chapter 4.1 @). If you click
[No], you return to RE-MOVE Surfaces in order to adjust, for example, the generation settings.

It is not possible to create load cases for RF-MOVE Surfaces in the graphical user interface of RFEM.

| www.dlubal.com
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4.1

Results

This chapter describes how the generated loads can be checked and adjusted, if necessary.

Checking the Results

The add-on module RF-MOVE Surfaces doesn't have any results windows. But the load cases including
the generated loads can be checked in the RFEM work window.

The message displayed after the generation allows you to exit RF-FMOVE Surfaces and to return to
RFEM (see Image 3.1 @). You can also use the [OK] button which is available in every module

window.

The generated load cases can be displayed in RFEM in the following ways:

= Data navigator: Load Cases and Combinations — Load Cases

= Toolbar: list of load cases

= Table: 2.1 Load Cases

= Menu: Edit — Load Cases and Combinations — Load Cases

§ RFEM 3.10.07 x84 - [Inclined Plane, LCE8]

E™ File Edit View Insert Calculate Results

AL YT N

Tools Table Options

ta-a-#-@

Add-on Modules  Window  Help

D299aB2E 0 FQAED EE %4 1c-sep 77 Moenent sets 110 [7] < > @[5 2

LC1 - Sefweight
LC2 - Step 1/37 Movement Sets 1 from RF-MOVE-Surfaces

Project Navigator - Data 2 x

[P RrEM ~
=-4#) Inclined Plane
(2] Madel Data

{23 Load Cases and Combination
_4 Load Cases
. LCT: Self-weight
(23 LC2: Step 1/37 Movem
(23 LC3: Step 2/37 Movem
(23 LC4: Step 3/37 Movem
(23 LCS5: Step 4/37 Movem
{23 LCE: Step 5/37 Movem
(23 LCT: Step 6/37 Movem
2 LCB: Step 7/37 Movem
[0 LCY: Step 8/37 Movem
[0 LCT0: Step 9/37 Mover
[0 LCT1: Step 10/37 Move
(23 LC12: Step 11/37 Move
(23 LC13: Step 12/37 Move
(23 LC14: Step 13/37 Move
(23 LC15: Step 14/37 Move
{23 LC16: Step 15/37 Move
(23 LCT7: Step 16/37 Move
20 LC18: Step 17/37 Move
[0 LC19: Step 18/37 Move
[0 LC20: Step 19/37 Move
..[0 LC21: Step 20/37 Move
(23 LC22: Step 21/37 Move
=% Load Combinations
% Result Combinations

LGS Step 7437 Movement Sets 1 fro
Loads [khiAn"2]

2.1Load Cases

B = | B 6 | 3 (B[R] | 3

Load Case
Description

LC3 - Step 2/37 Movement Sets 1from RF-MOVE-Surfaces
LC4 - Step 3/37 Movement Sets 1from RF-MOVE-Surfaces
LC5 - Step 4/37 Movement Sets 1from RF-MOVE-Surfaces
LC6 - Step 5/37 Movement Sets 1from RF-MOVE-Surfaces

L from R
LCS - Step 8/37 Movement Sets 1from RF-MOVE-Surfaces
LC10 - Step 9/37 Movement Sets 1from RF-MOVE-Surfaces
LC11- Step 10/37 Movement Sets 1from RF-MOVE-Surfaces
LC12 - Step 11/37 Movement Sets 1from RF-MOVE-Surfaces
LC13- Step 12/37 Movement Sets 1from RF-MOVE-Surfaces
LC14 - Step 13/37 Movement Sets 1from RF-MOVE-Surfaces
LC15- Step 14/37 Movement Sets 1from RF-MOVE-Surfaces
LC16 - Step 15/37 Movement Sets 1from RF-MOVE-Surfaces
LC17 - Step 16/37 Movemert Sets 1from RF-MOVE-Surfaces
LC18 - Step 17/37 Movement Sets 1from RF-MOVE-Surfaces
LC19 - Step 18/37 Movement Sets 1from RF-MOVE-Surfaces
LC20 - Step 19/37 Movemert Sets 1from RF-MOVE-Surfaces
LC21 - Step 20/37 Movement Sets 1from RF-MOVE-Surfaces
- Step 21/37 Movement Sets 1 from RF-MOVE-Surfaces

i

[

xxx

IR Ry
IER-A- &

o = ®E A

x

A=l
C

D

[ E [ F

G

Action Category

[
Sef Weight - Factorin Direction
. X Y

Comment

7737 Movement Sets 7 from RF-]

Step 8/37 Movement Sets 1 from RF-

Step 9/37 Movement Sets 1 from RF-

Step 1073

lovement Sets 1from RF-MOVE-Surfac

Step 11/37

lovement Sets 1from RF-MOVE-Surfac

VE-Surfaces Traffic Loads
VE-Surfaces Traffic Loads
VE-Surfaces Traffic Loads
Traffic Loads

Traffic Loads

|||||§

123 Loads
3 Results Lﬁ]
3 Sections T
-2 Average Regions TS
-2 Printout Reperts v
< >
tQlData| (= Display 2 Views

Load Cases | Load Combinations | Result Combinations

[FAF D [CRATES o s o

Generated load cases in navigator, load case list and table

The Descriptions of the load positions are automatically created, based on the load step numbers. If

required, you can adjust them in the Edit Load Cases and Combinations dialog box (see

Image 4.2@).

BEE
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Edit Load Cases and Combinations x

Load Cases | gad Combinations Result Combinations

Existing Load Cases LC No.  Load Case Description To Solve
L G_JEss Self-weight 3 [ Step /37 Movement Sets 1 from RF-MOVE Surfaces
[ Lcz2 Step 1/37 Movement Sets 1 from RF-M.

Step 2/37 Movement Sets 1 from RF-M|  General  Calculation Parameters
Step 3/37 Mavement Sets 1 from RF-M

Action Category
Step 4/37 Movement Sets 1 from RF-M

Step 5/37 Movement Sets 1 from RF-M | EmR Traffc Loads e
Step 6/37 Movement Sets 1 from RF-M Seif-Weight
Step 7/37 Mavement Sets 1 from RF-M .

[ Active

Factor in direction:

Step 10/37 Movement Sets 1 from RF| @ =
Step 11/37 Movement Sets 1 from RF4 it Sl
Step 1237 Movement Sets 1 from RF4. z: = -1

Step 13/37 Movement Sets 1 from RF4
Step 14/37 Movement Sets 1 from RF
Step 15/37 Movement Sets 1 from RF
Step 16/37 Movement Sets 1 from RF
Step 17/37 Movement Sets 1 from RF
Step 18/37 Movement Sets 1 from RF4
Step 19/37 Movement Sets 1 from RF
Step 20/37 Movement Sets 1 from RF
Step 21/37 Movement Sets 1 from RF

< > Comment

= AR R BE

[CIENE Cancel

Figure 4.2 Dialog box Edit Load Cases and Combinations

If a result combination has been generated with REEMOVE Surfaces, it is also listed in the Data
navigator. The superposition parameters can be checked in the Result Combinations tab of the Edit
Load Cases and Combinations dialog box.

Edit Load Cases and Combinations x

Load Cases  Load Combinations ~Result Combinations

Existing Result C RC No. Result Combination Description To Solve
1.35G/p + 1.5.C2

2 \ | | Generated from RF-MOVE-Surfaces - Movement 1 v

General  Calculation Parameters

Existing Loadin: Loading in Result Ci RC2
Self-weight Description Criterion Group | A
Step 10/37 Movement Sets 1from Step 10/37 Mo | Variable 1

Step 11/37 Movement Sets 1 from

1 Step 12/37 Movement Sets 1 from

Step 13/37 Movement Sets 1from

Step 14/37 Movement Sets 1from

Step 15/37 Movement Sets 1from

Step 16/37 Movement Sets 1from &
Step 17/37 Movement Sets 1from
Step 18/37 Movement Sets 1from
Step 19/37 Movement Sets 1from
Step 20/37 Movement Sets 1 from
Step 21/37 Movement Sets 1 from
Step 22/37 Movement Sets 1 from
Step 23/37 Movement Sets 1from | | <<
Step 24/37 Movement Sets 1from

Step 25/37 Movement Sets 1from

Step 26/37 Movement Sets 1from

Step 27/37 Movement Sets 1from

Step 28/37 Movement Sets 1from

Step 29/37 Movement Sets 1from

Step 30/37 Movement Sets 1from
1.35G/p + 15LC2

Step 11/37 Mo | Variable
Step 12/37 Mo | Variable
Step 13/37 Mo | Variable
Step 14/37 Mo | Variable
Step 15/37 Mo | Variable
Step 16/37 Mo | Variable
Step 17/37 Mo | Variable
Step 18/37 Mo | Variable
Step 19/37 Mo | Variable
Step 20/37 Mo | Variable
Step 21/37 Mo | Variable
Step 22/37 Mo | Variable
Step 23/37 Mo | Variable
Step 24/37 Mo | Variable
Step 25/37 Mo | Variable
Step 26/37 Mo | Variable
Step 27/37 Mo | Variable
Step 28/37 Mo | Variable
Step 29/37 Mo | Variable
Step 30/37 Mo | Variable

7

Ty

o

LT |7

Variable v ||

Comment

< >
= x| || gL 2
INE= Cancel

Dialog box Edit Load Cases and Combinations, tab Result Combinations
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4.2

The loads that have been generated in the individual load cases can be checked as usual in the
graphic, the edit dialog boxes, or in table 3. Loads. They entered the corresponding tables as free
concentrated loads, free line loads, or free polygon loads.

3.7 Free Line Loads x

sz ] BE | D€ G| E ] K e= e | =2 Cs | oz-stee ATy 7 | 9| 5 | &
[_F

B C D E [ 6 [ H [ K -
Load Load Load Paosition Magnitude [kM/m]
On Surfaces No. | Projection | Distribution | Direction X1 [m] Y1 [m] Xz[m] Yz [m] pi pz Comment
15 L}l XY Linear ZL -3.000 4.000 1.000 4.000 3.500 7.500
2 1-5 AY Linear x -3.000 4.000 1.000 4.000 -0.200 -0.200
3
4
5 v
Free Concentrated Loads | Free Line Lcadleree Rectangular Loads lFree Circular Loads lFree Polygon Loads lFree Variable LoadsJ |<| 4 | AL
Enter the surface number.
m Table 3.7 Free Line Loads with generated moving loads
3.10 Free Polygon Loads 4
[HE | (3] ] [ | 3% = g | =5 [ 2] %3 | Lo12-Step 11/37Mov v | @ | > | 5}
B C D E F 1 G H I ~
Load Load Surface base area nodes [m] 1st Comer Poirt 2nd Comer Point
Projection | Distibution | Direction X1.Y1: X2 Y2 XaYa .. Mo. | p1kN/mZ] | No. | pzkN/m2]
15 X LUniform ZL 5.61797506541427.5.06367077307141:5.6179750 46.82
2 15 A Uriform ZL 5.61797506541427 3.37827826371507.5.6 175750 46.82
3 15 XY Uriform 7L 8.23969651331434 5.06367077907141,8. 2356569 46.82
4 15 XY Uriform ZL 8.23969691331434 3.37827826371507,8.2336563 46.82
5 v
£ >
Free Concentrated Loads | Free Line Loads | Free Rectangular Loads | Free Circular Loads | Free Polygon Loads | Free Variable Loads | I<| [ | > | 3
Enter the surface number.

LBy Table 3.10 Free Polygon Loads with generated moving loads

Documentation

The data of the add-on module RF-MOVE Surfaces is not managed separately in the printout report.
The generated load cases including loads are transferred to RFEM where they can be integrated into
the documentation.

@, Printout report - PR1: Input data and reduced results® — [m] »®
File View FEdit Settings Insert Help

ERRBE s vu B8 LE - WA BDEOD Lo B

Printout Repart Navigatar x ~
-8 Printout Report
-8 RFEM Engineering Bavaria Constructions Pag=: 210
[ Model - General Data George Strest 99, 12345 Deep Valley Shest !
[ FE Mesh Settings LOADS
-3 Model tT
<[ 1.1 Nodes
[T 12 Lines Projact Nodel:  Bricgs Date: 14112017
[ 13 Materials EBemple RFMOVE Surfass
[3 14 Surfaces 2.1.1 LOAD CASES - CALCULATION PARAMETERS
-~ [ 1.8 Line Supports Load Load Case
-2 Load Cases and Combinations ‘ case Description Calculation Parameters.
=7 21 Load Cases [ nonlinear algebraic equations
[ 2.1 Load Cases - Calul (TSR] zti‘g«émm%wm ethod of ansiysis @ Geometically linear anslysis
(=8 Loads ‘ Nethod for saiving system of @ Newsn-Raphsen
. ncnlinesr
3 LC2 - Step 1/11 Movement G2 | SEp 11711 Movement etad of analysis & Geometncally inearanshysis
[ 3.10 Fre= Polygon Loads Sestem
(@8 LC3 - Step 2/11 Movement Netho for saving system & Newbn-Raphson
[ 3.10 Free Polygon Loads xz*:j:' sigetrsic
& LCA - Step 3/11 Movement
[ 3.10 Fre= Polygon Loads
@8 LC5 - Step 4/11 Movement
[ 310 Free Polygon Loads | | o, 3.10 FREE POLYGON LOADS LC2
{9 LC6 - Step 5/11 Movement | Siep 1/11 Movement Sets 1 Load Toad Load Parameters. Load Postion
[ 3.10 Free Polygon Loads || from RF-MOVE-Surfaces Mo, On Surfaces No. | Project. | Distribution | Direction | Symbol | Vae | Uni Ximl , Ym , Zim
@8 LC7 - Step £/11 Movement 1 S Uriform e o 750 | Wi 0.400 7200 0060
o 6750 | kb 0.400 8200 0000
[ 3.10 Free Polygon Loads : st bl o200 e 2000
& LC8 - Step 7/11 Movement o 6750 | ki 0200 7200 0000
[ 3.10 Free Polygen Loads 2 12 f X Uniferm z z g; :wx :-m 3‘43 gm
-2l LC9 - Step 8/11 Movement 3 SATEQ | KNmT 0200 4800 0000
[ .10 Free Polygon Loads P 70 | KNIm® 0800 5200 000
. 3 12| xr Uniferm E 3 200 | kum? 2710 8000 0000
&3 LC10- Step /11 Movement 5 200 | wim® 0.0 2000 2000
- [T 310 Free Polygon Loads o 200 | xum® .00 2000 0000
3§ LC11 - Step 10/11 Movemen: ° (0] [ e B s
— P 4 12 XY Uniform a P 800 | kN/m™ 2100 2000 0000
[ 3.10 Free Polygon Loads p 200 | kum? 2710 800 0000
N N o 200 | kum? 27100 4000 0000
&3 LC12- Step 11/11 Movemen 3 (A T oo L
[ 310 Free Polygon Loads : 2| wr Uit 2 ; 00 | tum? den| 220 oow| v
< > ||« >
LOADS Pages: 10 Page:3

{0 By Printout report
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5 General Functions i

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

5.1 Units and Decimal Places

The units and decimal places are managed together for RFEM and the add-on modules. You can
access the dialog box for adjusting the units by selecting on the RF-MOVE Surfaces menu

Settings — Units and Decimal Places.

The dialog box known from RFEM appears. RF-MOVE Surfaces is preset in the Program / Module list.

Units and Decimal Places *

Program / Module RF-MOVE Surfaces

- PLATE-BUCKLING &

. RF-CONCRETE Surfac L2

- RF-CONCRETE Memkn Unit D
- RF-CONCRETE Columi Lengths:
- RF-PUNCH

. RF-PUNCH Pro Forces: kN w
- RF-TIMBER Pro Moments: KNm -
- RF-TIMBER AWC

.. RF-TIMBER CSA Forces / lengths: kN/m w
- RF-TIMBER NBR
- RF-TIMBER SANS
- RF-DYNAM Force area: kN/m™2
- RF-DYNAM Pro

- RF-JOINTS

- RF-END-PLATE

- RF-CONNECT

- RF-FRAME-JOINT Pro

- RF-DSTV

- RF-DOWEL

- RF-HSS

- RF-FOUNDATION Pro

- RF-STABILITY

- RF-DEFORM

- RF-MOVE

W RFHIOVE Suaces

- RF-IMP

- RF-SOILIN

- RF-GLASS

- RF-LAMINATE v

}) = = 'JB fE Cancel

@

aces

=

C.

A

m £

A 4] 4

A

Moments / lengths: kNm/m

T O

A

Dialog box Units and Decimal Places

The setftings can be saved in a user profile to reuse them in other models. These functions are described
in chapter 11.1.3 of the RFEM manual.
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5.2

Data Export

RF-MOVE Surfaces provides a function for directly exporting data to MS Excel or the CSV file format.
In line with the module's concept, only the Load Parameters table of the 1.3 Moving Loads window

comes into consideration for the export.

To open the export dialog box, go to the menu and select

File — Export Tables.

The following export dialog box opens.

Export of Tables

Table Parameters Application
With table header (® Microsoft Excel
[ only marked rows (O csv file format

Transfer Parameters

Export table to active workbook
[Export table to active worksheet
[ rewrite existing worksheet

Selected Tables

Input tables
Result tables

D

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

Dialog box Export of Tables

Click [OK] to start the data export. Excel will be started automatically, that means that you do not need

to open the program first.

www.dlubal.com
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6 Example on

6.1 System and Loads

The example describes traffic loads running on a bridge construction, illustrating the module's
application possibilities.

A truck with a load of 300 kN (tandem system with double axles) is running on a deck of 50 m x 8 m.
On the second lane, the load position of a tandem axle system of 200 kN is parallel applied.

Additionally, a uniform loading of 9 kN/m?2 is acting on lane 1, and of 2.5 kN/m2 on lane 2. It must
be considered in a distance of 1.5 m in front of and behind the tandem axles.

TG K

Deck with loading

62 Inputin RF-MOVE Surfaces

The model is created in RFEM. The deck consists of two surfaces each with a length of 25 m and a
width of 8 m.

6.2.1 General Data

When you open RF-MOVE Surfaces, window 1.1 General Data is displayed.

Tick the All check box in the Generate Moving Loads on Surfaces section.

1.1 General Data

Generate Moving Loads on Surfaces

Surfaces No.:

1,2 5’ (Ha

Input in window 1.1 General Data
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6.2.2 Sets of Lines

In the 1.2 Sets of Lines window, we define the "moving lines" of the loads. For both lanes we define

two sets of lines.

The moving step A must be the same in both sets of lines in order to let the loads move parallel.

Lane 1

1.2 Sets of Lines

Current Set of Lines

List of Lines. Set of Lines No. 1
|[+] [2=] (e [X][mEIN[2s E

[t ] [enet
Parameters Set of Lines Mo. 1
Length of line set EE EE EE [EajEs]
L [m
3] E3 [ E EE G
(®) Use offsets Eccentricity _L’LLJ ‘
Offset at start By (] Lines sef lengh L I
an: [m] H ‘
Offset at end . EE / .
so: [ 000 2] —a

St
(0 Use bumpers af aB
|:| Bumper at start Offset at start Offset at end

SN —

HE EHE // E3]ea)
(Dl Farn ¥

[[IBumper atend f @ > !
b [ Zm mm m=m || =@

o o

Bumper at start Bumper at end

Input in window 1.2 Sets of Lines for lane 1

The description Lane 1 makes the assignment easier later.

In the List of Lines section, we specify the numbers of the two longitudinal border lines serving as
"guiding lines" for lane 1. With the | % | button you can define these lines graphically. The order of
numbers determines the moving direction!

Multiple Selection
Select Lines

Selected:
[28

— Clear oK Cancel

!

Fi 3 —

FS ) ‘ F2 T

Graphical selection of lines for set of lines 1

We specify the Moving step A with 5 m. So every 5 m a fixed point is created for the loads.

In the Eccentricity section, we enter a lateral distance of 2 m in order to shift the guiding line to the
center of the lane which has a width of 4 m. In our example, you must enter the distance with a
negative value because the loads are acting left in the lines' viewing direction (see image above).
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Lane 2

Create a second set of lines with the [New] button. Enter Lane 2 as the description.

1.2 Sets of Lines

Current Set of Lines. List of Lines Set of Lines No. 2
2 | [me2 ] [ [ K] PEINEs/ i
Parameters Set of Lines No. 2
Moving step Length of line set = F= HEFH HE // BE
5.000 [ [m] L: 50.000 | [m] ® & B @
(®) Use offsets Eccentricity A A
Offset at start eyt 2,000 (3 (m] Lines sef length L 1l
1
an: 0.000 2] fm] [/
Offset at end g s .
as: 0,000 |5 [m] | B—p
k (&) P
() Use bumpers ah aB
D Bumper at start Offset at start Offset at end
o o
EHE =@ // ==
I Py oy W Py |
[ Bumper at end L & > & 1
i i s mm [ ==
o o
Bumper at start Bumper at end

Input in window 1.2 Sets of Lines for lane 2

In the List of Lines section, we define the numbers of the lines lying on the opposite side of the lane.
They serve as a guiding line for lane 2. Again, the order of the lines determines the moving direction.

The Moving step A is again 5 m so that the loads in both sets of lines are moving parallel.

In the Eccentricity section, we enter a lateral distance of 2 m in order to shift the guiding line to the
center of the lane which has a width of 4 m. This time, the distance is a positive value because the
loads are acting to the right of the set of lines (see Image 6.4 @).

6.2.3 Moving Loads

In the 1.3 Moving Loads window, we define the load parameters. We define two sets of moving loads
for both lanes.

Lane 1

The description Tandem axle 300 kN makes easier the assignment later.

Current Set of Moving Loads

|1 v||TandemaxIe3DDkN |< ORE=IESEE IS

Description in window 1.3 Moving Loads for lane 1

We use the [Library] for load input (see following image).
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Library X
Fitter List of Models Dispersal of Loads
Library: fia Thickness of dispersal layer:
u z i
1 traffic lane Angle of dispersal:
Type of transpart: 4 =15 - fraffic lane. o=
a 21 3| M1-T5-3 3.traffic lane ‘ rl
4 [ LM1-TS+UDL-1 1_traffic lane
N 5 | LM1-TS+UDL-2 2. traffic lane
ndard aroup: 6 |Lm1 LM1-TS+UDL-3 3. traffic lane :d—*—mv
Al || Tz M2-1 ale load vl |t L I N
®
Standard:
All ~ | Load Parameters
A B | c D | E | 3 | G | H |
P Toad [oad Parameters
No Type Distribution Diection x[m] Gauge [n] P IN] Width [n] | Length fm]
o b Force Axle - Rectangular Areas Z-Giobal 0,600 2.000 150,000 0.400 0.200
2 Force Axle - Rectangular Areas Z-Global 0600 2000 150,000 0.400 0400
Options:
[ Indude invalid =
[JFavorites only =
P
i 12 s 4
- = EEl B Axcs )
» & ¥y . +X Trajectory
> —o——o—>
x|
Y %, =@ EE EE Load Position
P | width ]
b . X
I > m
Gauge Pj[w.dm @
Length ot
Cancel

LAy Library with load models

We select the load model LM1 =TS - 1. In the Load Parameters section, the load magnitudes (twice
150 kN), the contact patches (0.40 m x 0.40 m) and the gauge (2 m) are shown. The distance
between the load positions x is 1.2 m. The first axle load is applied with a forward shift of 60 em from
the load fixed point in the direction of the moving line, the second axle load is set with a shift of 60 cm
backwards. Thus, at the starting point of the moving line, the first axle is already on the deck whereas
the second axle has not yet entered the runway.

Click [OK] to transfer the load model to the 1.3 Moving Loads window.

1.3 Moving Loads

Current Set of Moving Loads

|1 vHTandEma}deSOOkN |' v h fn K Fﬁ
Load Parameters.
A N N C b E T F [ 6 T H \ ,.
Load Load Parameters

No Type Distribution Direction % [m] ¥ [m] P [cN/mZ2] Width Jm] Comment

1 Force Axle - Rectangular Areas Z - Global 0.600 2.000 150.000 0.400 0.400 | LM1-T5 - 1- 1. traffic

2 Force Auxle - Rectangular Areas Z - Global -0.600 2,000 150.000 0.400 0.400 | LM1-T5-1- 1. traffic

3 Force Left - Endless Z - Global -2.100 0.000 9.000 4 lﬁ"\
Force Fight - Endess -1 - Giokal 2100 0.000 9.000 1000/

5 Concentrated

6 Ling

7 Rectangular

8 Circular

) Aule - Concentrated Forces

10 Axle - Rectangular Areas

11 Auxle - Circle Areas

12 Left - Endless

13 g dle

14 Whole Length

15

16

17 v

w3

LUy Inputin window 1.3 Moving Loads for lane 1

We define the uniform loading of @ kN/m?2 in front of and behind the tandem axles by the load
distributions Left - Endless and Right - Endless entered in table rows 3 and 4. The width of the lane

is4 m.

In order to consider the distance of 1.5 m in front of and behind the tandem axles, we define the
location x on the left with 2.1 m (-0.60 m - 1.50 m) and on the right with 2.1 m (0.60 m + 1.50 m).
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Lane 2

We create a second set of moving loads with the [New] button. We enter Tandem axle 200 kN as

a description.

Again, we use the [Library] for entering the tandem axle load. We select the load model LM1 - TS - 2
with 100 kN wheel load each.

List of Models. Dizpersal of Loads
W ~ Thickness of dispersal layer:
No Load Load Model D ) t: 0.000 2] [m]
1 LM1 LM1-T5-1 1. traffic lane Angle of dispersal:
LM1-TS5-2 2. traffic lane P
3| M1-T5-3 3 traffic ane “' [
4 LM1 LM1-T5+UDL-1 1. traffic lane
5 LM1 LM1-TS+UDL-2 2. traffic lane
6 LM1 LM1-TS+UDL-3 3. traffic lane ]ﬁ
7|2 M2-1 axle load vl |t o >
K
Load Parameters
B [ C [ E | F [ G [ H |
Load Load Parameters
Distribution Direction % [m] Gauge [m] P kN] Width [m] Length [m]
Axle - Rectangular Areas Z - Global 0.600 2.000 100.000 0.400 0.400
Axle - Rectangular Areas Z - Global -0.600 2.000 100.000 0.400 0.400
LAY Selection of load model
Click [OK] to transfer the load model to the 1.3 Moving Loads window.
1.3 Moving Loads
Current Set of Moving Loads
|2 v||Tandema:deZUUkN HZ"H lzl
Load Parameters
A | B | = D F [€] H | -
Load Load Parameters
No. Type Distribution Direction % [m] ¥ m] P [kMN/mZ2] Width [m] Comment
1 Force Aule - Rectangular Areas Z - Global 0.600 2.000 100.000 0.400 0.400 | LM1-TS - 2 - 2. traffic
2 Force Pule - Rectangular Areas Z - Global 0.600 2.000 100.000 0.400 0.400 | LM1-T5 - 2 - 2. traffic
3 Force Left - Endless 2Z - Global -2.100 0.000 2.500 4.000
Force Right - Endless 7 - Giobal 2100 0.000 2500 4000
5
[
7
8
2
10
1
12
13
14
15
16
17 ]

G Input in window 1.3 Moving Loads for lane 2

We define the uniform loading of 2.5 kN/m?2 in front of and behind the tandem axles by the load
distributions Left - Endless and Right - Endless.

The width of the lane is again 4 m. And again, the distance of 1.5 m in front of and behind the tandem
axles is considered by the locations x of 2.1 m and 2.1 m.
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Generate

6.2.4 Sets of Movements

In the 1.4 Sets of Movements window, we combine the sets of lines with the corresponding loads.

1.4 Sets of Movements

Current Set of Movements. To Generate
[t ] [mMovement 1 |[1T*] [=] [&a] [X] [%E
Asgsignment Set of Movements No. 1
B | C | D | E [ ~
Set of Load Distance from Independently Related
Moving Load Factor Previous Load [m] to Previous Load
Tandem axle 300 kN 1.000
Tandem axle 200 kN 1.000
w
Action category:
|Traf'ﬁc Loads v

[]Independent movement of loads on various sets of lines

Number of Generated Load Cases Start Generation with
Current set: All sets: Load case Either for result combination

Combining sets of lines and loads in window 1.4 Sets of Movements

We assign the Tandem axle 300 kN to Lane 1 and the Tandem axle 200 kN to Lane 2. Sets
of lines and sets of moving loads can be selected in the list with the I button.

In the Number of Generated Load Cases section, we can see that eleven load cases will be created
considering the specified moving step. The number of the starting load case can be defined
individually in the Start Generation with section.

6.2.5 Generation

We click the [Generate] button to create the eleven load cases.

RFEM&4
. Information No. 35639

Load cases LC11-LC21 were successfully generated.
Do you want to exit the module?

Message after generation

We confirm the query with [Yes] and exit the add-on module RF-MOVE Surfaces.

[ a2
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6.3

Results in RFEM

The list of load cases allows for browsing in the generated load cases and seeing the loads visualized
on the model. The distance of the surface load in front of and behind the tandem system can be clearly
seen.

Py LC14- step4,f11MovementSetnfrorr! Q> ﬁh‘_’ﬂ-

LC1 - Seff-weight
& |LC11Step 1/11 Movement Sets 1 rom REMOVE Sufaces L
“|LC12 - Step 2/11 Movement Sets 1from RF-MOVE-Surfaces
LC‘I3 Step 3\.-"11 Mo\rement Sets ‘Ifrom RF MOVE- Surfaces

LC15 Step 5,-"11 Mo\rement Sets 1 from RF MOVE- Surfaces
LC16 - Step 6/11 Movement Sets 1from RF-MOVE-Surfaces
LC17 - Step 7/11 Movement Sets 1from RF-MOVE-Surfaces
LC18 - Step 8/11 Movement Sets 1from RF-MOVE-Surfaces
LC19 - Step 9/11 Movement Sets 1from RF-MOVE-Surfaces
LC20 - Step 10411 Movement Sets 1from RF-MOVE-Surfaces

LC21 - Step 11/11 Movement Sets 1 from RF-MOVE-Surfaces

m Load case list

LZ14 : Step 4411 Movement Sets 1 from RF-MOWE-Surfaces

Loads [khiin2] N
B
SN

p-Zl

LY Load step 4 with tandem axle and surface loads
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LC15: Step 5M1 Movement Sets 1 from RF-MOVE-Surfaces
Loads [kMin“2]

]

p-

We can check the generated loads in table 3.10 Free Polygon Loads.

3.10 Free Polygon Loads x
BEEEE S 33O | # = [E |6 e | FEE @) % @] os-seosnivoe - | 9| > |3
A E C D E F H I | K~
Load Load Surface base area nodes [m] 1st Comer Point 2nd Comer Paint Id Comer Pail
No. |On Surfaces No.| Projection | Distribution | Direction XY Xa¥z XaYs .. Mo. | p1kN/m2] | No. | pzkN/m2] | No. | pa[kN/
1.2 XY Uniforn ZL | 20.4000000208616,7.20000000 937.50
2 |12 XY Uniform ZL | 20.4000000208616,5.20000000 937.50
3 |12 XY Uniform ZL | 19.1999985731779,7. 20000000 937.50
4 |12 XY Uniform ZL | 19.1999939731779.5.20000000 937.50
5 |12 XY Uniform 7L |-209999950463257 8;17 89999 300
6 |12 XY Uniform ZL | 27.1000003814697.8.:50.8:50.4; 9.00
7 |12 XY Uniform ZL | 221000003814657.8:27.10000 9.00
8 |12 XY Uniform ZL | 20.4000000208616,3.20000000 £25.00
9 |12 XY Uniform ZL | 20.4000000208616,1.20000000 625.00
0 (12 XY Uniform ZL | 19.1999959731779.3 20000000 62500
11 12 XY Uniform ZL | 19.1999939731779,1.20000000 625.00
1212 XY Uniform ZL  |-2.09999950463257 4;17.899%9 250
13 (12 XY Uniform ZL | 22.1000003814657.4,:27.10000 250 v
£ >
Solid Loads | Free Concentrated Loads | Free Line Loads | Free Rectangular Loads | Free Circular Loads | Free Polygon Loads | Free Variable Loads | 14 [m

Enter the load parameters,

G ) Table 3.10 with generated loads

The basic data of the generated load cases is managed in the Edit Load Cases and Combinations
dialog box.
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Edit Load Cases and Combinations

Load Cases | gad Combinations Result Combinations

Existing Load Cases

Self-weight

Step 1/11 Movement Sets 1 from RF-M.
Step 2/11 Mavement Sets 1 from RF-M
Step 3/11 Mavement Sets 1 from RF-M
Step 4/11 Movement Sets 1 from RF-M
Step 5/11 Movement Sets 1 from RF-M|
Step 6/11 Movement Sets 1 from RF-M
Step 7/11 Mavement Sets 1 from RF-M
Step 8/11 Mavement Sets 1 from RF-M
Step 9/11 Movement Sets 1 from RF-M.
Step 10/11 Movement Sets 1 from RF|
Step 11/11 Movement Sets 1 from RFH

< >

| 2% [ta) [8v]E%] B8] [X

2 B&

LC No. Load Case Description

To Solve

15 ‘ Step 5/11 Movement Sets 1 from RF-MOVE-Surfaces

General  Calculation Parameters

Action Category
| il Traffic Loads
Self-Weight
[ Active
Factor in direction:
LS !
iz =[]
z: £a| (]
Comment

Coce

Dialog box Edit Load Cases and Combinations

www.dlubal.com
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7 Literature mN

(1]

EN 1991-2 (2003): Eurocode 1: Actions on structures - Part 2: Traffic loads on bridges
[Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC, Directive
2004,/18/EC]
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